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acute encephalo myelo radiculoneuritis 

(GUILLAIN BARRS SYNDROME] 

Roland P AIackay, Ad D * 

Wf line for presentation and discussion tod.n three eases repre 
xenting a neurologic condition appirenth quite common, and yet fre- 
quently not recognized Mam more cases could lie presented, but 
these three suffice to illustrate \anant forms of the disorder 

Case I —O D a white, unmarried man aged 40, was admitted to 
the Illinois Neuropsychiatnc Institute on March 10 1944, complain- 
ing of ' sinus trouble” and deviation upward of the left eye for si\ 
weeks and weakness of all the extremities of the body for two weeks 
About Februan 20 he had had a “cold” noth nasal obstruction and 
some swelling of the left cheek A week later the left eye had turned 
upward and paralysis of the left side of the face was noted About two 
weeks later numbness of the left side of the face had appeared, with 
weakness of the right arm 

He was then (March 20) admitted to the sen ice of Dr Paul Buct 
at the Chicago Memorial Hospital where examination revealed marked 
weakness of the left inferior rectus muscle, the left side of the face 
and weakness of abduction of the right arm together noth slight 
impairment of sensibilitx to pain and touch over the left side of the 
face. His temperature was normal and his blood pressure 168/112 
The spinal fluid was clear and colorless and under a pressure of 130 
mm of water The cell count was zero and total protein content 80 


Trom the Department of Neurologt and Neurological Surger> University of 
Illinois College of Medicine, and the Illinois Neuropsychiatnc Institute, Chicago 
Professor of Neurology Untversin of Illinois College of Medicine 
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mg per 100 cc Gold curve was 0033310000 X-rays revealed cloud- 
ing of the left frontal, ethmoid and maxillary sinuses, and apical infec- 
tion of a lower molar tooth A day after discharge from the Chicago 
Memorial Hospital the patient noted weakness of both lower extrem- 
ltics and tingling paresthesias in all four extremities 

On March 30, examination at the Illinois Neuropsychiatric Insti- 
tute revealed weakness of outward and downward gaze of the left 
eye The left pupil was larger than the right, and both were sluggish 
to light and in accommodation There was weakness of the left side 
of the face and denation of the uvula toward the right on phonation 
There was also muscular weakness of all four extremities, chiefly 
proximal All deep tendon reflexes were absent, and the abdominal re- 
flexes xv ere doubtfully present The Babinski responses were normal 
Superficial sensation was all normal except for slight hyperesthesia 
below the left eye Vibrator)'- sensation was diminished and proprio- 
ceptive sensation lost in the loxver extremities The muscles of the 
extremities were tender Within the next few days his condition de- 
teriorated, with weakness spreading to involve the left sternomastoid 
and trapezius muscles The sphincters functioned normally 

Laboratory examination of the urine and blood gave only normal 
findings The spinal fluid was examined five times The results are 
shown in the following table On all occasions the fluid was clear and 
colorless, with normal pressure and response to jugular compression 
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This patient remained in the hospital for three months During the 
first portion of his stax r his neurological abnormalities increased 
Vibratory- and proprioceptive sensibility decreased m the upper ex- 
tremities, and his dxsphonia and dx sphagia continued Respirations xvere 
senousl\ r embarrassed He xxas treated xvith large amounts of vitamins 
B and C and crude liver extract Phvsiotherapy xi'as also administered 
in the form of heat, massage and exercises Suddenly, on June 12 he 
improx cd abruptly and thereafter gained ground rapidly He xvas able 
to xxalk on June 18, and on June 30 he xv r as discharged xxuth instruc- 
tions to continue to take vitamins orally His diplopia, due to persist- 
ing xxeakness of the left oculomotor nerx'e, xvas still present, though 
diminished xt hen he left 
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In this case a healths man, after an upper respirators infection 
developed an estensive polyneuritis snth involvement of cranial as 
vv ell as spinal nerves and markedly elevated total protein content of 
the spinal fluid without increase of the cell count Though delayed 
recoverv came in four months after the onset, and svas pracncalls 
complete Note tliat in this ease the elevated protein content of the 
cerebrospinal fluid gave indication of inflammatory change in the 
spinal and cranial nerve roots, but there svas no clear evidence of path- 
ologic change sv ithin the brain or spinal cord The lev cl of total pro- 
tein in the cerebrospinal fluid rose during the first part of his stav 
in the hospital, and later declined, but svas soil quite high when he 
left the hospital almost well 

In the following ease a sers similar scries of events is seen 

Case II — O W., a colored married man, aged 44 vv as admitted to 
the Illinois Ncuropss chiatnc Institute on May 14 1944 complaining 
of progressive sv cakness of his extremities for tsv elv c das s and diffi- 
cult) in ssvallowing, and hoarseness for three days Four weeks previ- 
ously he had contracted a cold with aching pains in his back and legs. 
Tw clve days before admission he had noted weakness and sharp pains 
in his extremities 

The diagnosis of polyneuritis had been made bv Dr Paul Bucy 
upon the paaent's admission to the Chicago Memorial Hospital on 
May J, 1944 There the cerebrospinal fluid contained 42 mg of total 
protein per 100 ecu, with 3 ceils per cubic millimeter (see accompany- 
ing table) The w'eakness in his lower extremities increased with addi- 
tional paresthesias after his return home Dysphonia and dysphagia 
began three days before admission 

General examination revealed a temperature of 101° F., a pulse rate 
of 128, and respirations of 28 He was coughing up much sputum and 
presented signs of pneumonia in the right upper lobe Neurologically 
he was hoarse and unable to swallow There was marked w eakness in 
the upper extremities and complete paralysis of the lower, worse prox- 
imally Beevor’s sign was present All deep reflexes were absent, the 
abdominal reflexes were diminished and there was no response to 
plantar stimulation. Vibratory sensibility was absent in both low'er ex- 
tremities and diminished m the right upper Superficial sensibdity was 
reduced over the feet, calves and posterior portions of the thighs The 
muscles of the extremities were tender 
Laboratory studies were normal except for a leukocyte count of 
24,2S0, a figure which steadily declined to 10,100 within two weeks 
Additional spinal punctures gave the findings shown in the table One 
should note the increased content of total protein with normal cell 
count. On all occasions the fluid was clear and colorless with normal 
pressure and dynamics 
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mg per 100 cc Gold curve was 0033310000 X-rays revealed cloud- 
ing of the left frontal, ethmoid and maxillary sinuses, and apical infec- 
tion of a lower molar tooth A day after discharge from the Chicago 
Memorial Hospital the patient noted weakness of both lower extrem- 
ities and tingling paresthesias in all four extremities 
On March 30, examination at the Illinois Neuropsychiatric Insti- 
tute revealed weakness of outward and downward gaze of the left 
eye The left pupil was larger than the right, and both were sluggish 
to light and in accommodation There was weakness of the left side 
of the face and deviation of the uvula toward the right on phonataon 
There was also muscular weakness of all four extremities, chiefly 
proximal All deep tendon reflexes were absent, and the abdominal re- 
flexes were doubtfully present The Babmski responses were normal 
Superficial sensation was all normal except for slight hyperesthesia 
below the left eye Vibratory sensation was diminished and proprio- 
ceptive sensation lost in the lower extremities The muscles of the 
extremities were tender Within the next few days his condition de- 
teriorated, with weakness spreading to involve the left sternomastoid 
and trapezius muscles The sphincters functioned normally 

Laboratory examination of the urine and blood gave only normal 
findings The spinal fluid was examined five times The results are 
shown in the following table On all occasions the fluid was clear and 
colorless, with normal pressure and response to jugular compression 
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This patient remained in the hospital for three months During the 
first portion of his stay his neurological abnormalities increased 
Vibratory and proprioceptive sensibility decreased in the upper ex- 
tremities, and his dysphoma and dysphagia continued Respirations were 
seriously embarrassed He was treated with large amounts of vitamins 
B and C and crude liver extract Physiotherapy was also administered 
in the form of heat, massage and exercises Suddenly, on June 12 he 
improved abruptly and thereafter gained ground rapidly He was able 
to walk on June 18, and on June 30 he was discharged with instruc- 
>ns to continue to take vitamins orally His diplopia, due to persist- 
weakness of the left oculomotor nerve, was still present, though 
ished, when he left 
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In this case a healthv man, after an upper respiritorv infection, 
developed an c\tensne polvncurms with lmolvcmcnt of cranial as 
well as spinal nerves and markedly elevated total protein content of 
the spinal fluid without increase of the cell count. Though delayed 
recovers came in four months after the onset, and vvas practically 
complete Note that in this ease the elevated protein content of the 
cerebrospinal fluid gave indication of inflammatory change in the 
spinal and cranial nerve roots, but there vvas no clear evidence of path- 
ologic change within the brain or spinal cord The level of total pro- 
tein in the cerebrospinal fluid rose during the first part of lus stay 
in the hospital, and later declined, but was still quite high when he 
left the hospital almost well 

In the follow mg ease a verv similar senes of ev ents is seen 

Case II — O W., a colored marned man, aged 44, vv as admitted to 
the Illinois Ncuropsv chiatnc Institute on May' 14, 1944, complaining 
of progressive weakness of his extremities for twelve davs and diffi- 
culty in swallowing, and hoarseness for three days Tour weeks previ- 
ously he had contracted a cold with aching pains m his back and legs 
Tw elve days before admission he had noted vv eakness and sharp pains 
in his extremities 

The diagnosis of polv neuritis had been made by Dr Paul Bucy 
upon the patients admission to the Chicago Memorial Hospital on 
May 5, 1944 There the cerebrospinal fluid contained 42 mg of total 
protein per 100 cc. with 3 cells per cubic mfllimcter (see accompany'- 
mg table) The weakness in his lower extremities increased with addi- 
tional paresthesias after his return home Dysphonia and dy'sphagia 
began three days before admission 
General examination revealed a temperature of 101° F., a pulse rate 
of 128, and respirations of 28 He was coughing up much sputum and 
presented signs of pneumonia m the right upper lobe Neurologicallv 
he was hoarse and unable to swallow There was marked w eakness in 
the upper extremities and complete paralysis of the lower, worse prox- 
imally Bcevors sign was present. All deep reflexes were absent, the 
abdominal reflexes were diminished and there was no response to 
plantar stimulation Vibratory sensibility was absent in both lower ex- 
tremities and diminished in the right upper Superficial sensibility was 
reduced over the feet, calves and posterior portions of the thighs The 
muscles of the extremities were tender 
Laboratory studies were normal except for a leukocyte count of 
24 250, a figure which steadily declined to 10,100 within two weeks 
Additional spinal punctures gave the findings shown in the table One 
should note the increased content of total protein with normal cel] 
count. On all occasions the fluid was clear and colorless with normal 
pressure and dvnnmics 
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Blood culture on admission gave hemolytic Staphylococcus aureus, 
and culture of the sputum showed a pure growth of Pseudomonas 
albugmosa 

Course The patient was given sulfadiazine by mouth and a diet 
high m calories and vitamins Crude liver extract and high doses of 
ascorbic acid, thiamine hydrochloride and niacinamide were given 
every day intramuscularly The pneumonia gradually cleared but res- 
piratory paralysis increased markedly so that the use of a respirator 
was seriously considered On May 22 both respiration and swallowing 
improved rapidly and motor strength increased, first in the upper and 
then in the lower extremities By Julv 22 the patient was able to walk 
with some weakness, and was discharged 1 


Again, we note the occurrence of an upper respiratory infection 
followed m about two weeks by the onset of paralytic disorders Here, 
the weakness appeared first in the lower extremities, in the first case 
certain of the cranial nerves were primarily affected The onset of 
the paralysis in the second case was soon followed by bronchopneu- 
monia which was mild and rapidlv responded to treatment with sulfa 
diazme The extreme degree of paralvsis of the lower motor neuron 
may have masked reflex evidences of implication of the central nerv- 
ous system, but at any rate no such evidences were found 

In the third and final case to be presented a much more severe and 
persistent neurologic disturbance may be seen The clinical involve- 
ments were far more extensive, and differed somewhat from those 
observed m the first two cases, but sufficient similarity existed for us 
to recognize the same general type of disease 


Case III -G L , a white, married woman, aged 40, with two chil- 
dren, was admitted to St Luke’s Hospital in Chicago on April L 1944 
complaining of marked weakness of the left arm, numbness of both 
arms and the left leg, and pains in the neck and shoulder for three 

" Ijjly m January she had had anorexia, and on January 20 had felt 
All had a slight fever, and vomited For two weeks thereafter she had 
\ hiccoughs intermittently Earlv in March she began to have pain 
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in the left shoulder and ami, and soon this pain extended to involve, 
in order, the left low cr, the right low cr, and the right upper extremi- 
ties, There was a sense of compression in the left side of the thorax 
and abdomen The pain was a dull ache wuth occasional sharp stabs, 
subsiding to Icaic an itching sensation Within a few dais numbness 
began in all extremities, particularli on the left 

About March 22 neatness appeared m the left upper and lower 
extremities and grew lvorsc She could no longer tell where the left 
forearm was. Pains, drawing sensations and feelings of tightness con- 
tinued 

Cxtmtmatton on admission reicaled an emaciated woman, with nor- 
mal cranial nerves The left upper extremity was moderately weak 
and atrophy had produced a main cn qrifie dcformitv in the left hand 
Occasional athctoid movements were seen in this hand There xvas 
slight weakness m the left lower extremirv The tendon reflexes were 
markedly reduced in both left extremities and the right ankle jerk 
was barely clicitablc Abdominal reflexes w ere absent on the left and 
sluggish on the right The Babinski reflex vv as positiv e on the left and 
equivocal on the right Sensibility to pun touch, heat and cold wais 
reduced in the left upper extremity and over the upper half of the 
thorax on the left. Both vibratory and position sensibility was mark- 
edly reduced in the w hole left upper extremit} , with complete stereo- 
anesthesia Vibratory sensibility was moderately reduced m both 
inkles There was definite tenderness in the calves ind shoulders and 
in the left arm 

Tjiboratory studies The Kahn test of the blood was negative Eryth- 
rocytes numbered 3 72 million, leukocytes 5100, and hemoglobin 
content was 113 gm per 100 cc Gastric malvsis revealed 20 units 
of free acid, 5 of combined acid 

Cerebrospinal fluid was clear and colorless and under pressure of 
9rt mm of water, with normal dynamics The total protein content 
was elevated to 50 mg per 100 cc The cell count was 25 (see table) 
Three days later a second spinal picture showed no cells and total 
protein of 30 mg per 100 cc Roentgenograms revealed slight osteo- 
arthritis of the cervical spine 
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The patient remained practically afebrile Some w eakness begin to 
ippear also in the right arm Three intravenous injections of typhoid 
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vaccine gave temperatures of 102 6°, 101 8°, and 100 6° F respectively, 
and no clinical change She was treated with niacinamide and thiamine 
hydrochloride in doses of 100 mg each, daily Because of the expense 
of hospitalization, she was discharged on April 17 

Intel veil history At home the patient had severe night sweats, the 
right arm became weaker, the left a little stronger She experienced 
frontal headaches and muscular cramps m both legs 

Rehospitalization The patient was rehospitakzed on May 9 in the 
Illinois Neuropsychiatnc Institute Neurologic examination revealed 
essentially unchanged findings except for slight inequality of the pupils, 
weakness of the sternomastoid muscles, and definitely more marked 
paresis of the right arm and leg During her stay in this hospital there 
was slow improvement m the power of the left upper extremity The 
legs became slightly spastic with increased knee and ankle jerks The 
cerebrospinal fluid was examined on two occasions, and showed sbghdy 
elevated protein content without increased cell count (see table) 
Cramps continued in the lower extremioes despite administration of 
calcium and phenobarbital Multiple vitamin preparations were given 
parenterally in large doses, as well as crude liver extract Physiother- 
apy included heat, massage and muscle reeducation The patient was 
allowed to return home on July 22 still unable to walk, still not 
greatly improved above her condition on ad mission 

In this unusual case we note an onset with vague symptoms sug- 
gesting encephalitis, with vomiting and hiccoughs, followed by pains, 
paresthesias and weakness in first the left upper, then the left lower, 
then the right lower, and finally the right upper extremity There 
were indubitable evidences of involvement of the central nervous sys- 
tem, such as the marked loss of proprioceptive and vibratory sensibil- 
ity in the left arm, the mild athetosis m the left hand, the gradually 
increasing spacticity m the lower extremities and the pathologic Babm- 
ski responses Yet the paresthesias, pains and tenderness, as well as the 
atrophy indicated disturbances in the nerves and roots The cranial 
nerves escaped all but minor damage The cerebrospinal fluid vaguely 
suggested elevation of total protein without increase of cells, but not 
strongly Finally, the patient failed to make more than slight improve- 
ment during over four months of illness, despite intensive hospital 
management 

COMMENT 

In the first two cases one must diagnose the condition as acute in- 
fectious radiculoneuritis with albununocvtologic dissociation In the 
third the diagnosis must be acute infectious encephalo-myelo-radiculo- 
Neuritis with a tendency to albuminocytologic dissociation Reference 
other cases which might have been reported, and to numerous 
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cases in medical literature, indicates that our three patients suffered 
from a condition of considerable \anability and plcomorphism, and 
vet characterized bj some combination of signs and symptoms of 
which our third patient presented almost the complete catalog 
Historical —Although prevaous reports had been made, Osier, in 1 892, 
first defimtn el) described ‘ acute infectious polyncurias ” Mills, in 
1898, used the term “neuronitis" for the first time In 1916 Patrick 
noted the frequent occurrence of facial paral)sis in association with 
acute pol) neuritis. In the same )ear 1916, Guillain, Barr£ and Stroh) 
first drew attention to the tcndcnc) in the cerebrospinal fluid toward 
elevation of the total protein with little or no increase in the cell 
content, the so-called albummocytologic dissociation Shortly there- 
after a number of other reports appeared, including one by Bradford, 
Bashford and Wilson in 1918, in which evidence was presented for 
the virus etiologt of this disease though their results could never be 
confirmed Recent worths renews are those of Dc Jong in 1940 and 
Roseman and Aring in 1941 

Definition —Acute infectious encephaIo-m> eloradiculoneuntis is an 
acute, pleomorphic disease of the nervous system, usually following 
an upper respiratory infection, and characterized by paresthesias and 
pains, w idespread neuritic motor weakness of the extremities and fre- 
qucntl) involving the seventh or other cranial nerves and sometimes 
the cerebrospinal axis and often associated with elevation of the total 
protein content of the cerebrospinal fluid wuthout significant increase 
of the cell content The unwieldy name results from the potential 
invohement of the brain, spinal cord, nerve roots and peripheral 
nerves. In mant cases one or more of these features may be absent, 
the brain and spam cord frequently escaping injury as judged by the 
clinical features. In a varying percentage of cases (14 to 42 per cent) 
death follows in the acute stage but in the majority complete recov- 
ery is achieved after several weeks or months, although persistent 
neurologic damage has been recorded in some cases, as in our Case HI 
Clinical Features — Anv age group may be attacked The outstanding 
neurologic features are the paresthesias and pains, the motor weakness 
of the lower neuron type, and the diminution or loss of the tendon 
reflexes Tenderness of the affected muscles may be striking Paralysis 
of the face on one or both sides is not uncommon, and other cranial 
nerves are onl\ less frequently involved Invasion of the spinal cord 
or brain may be indicated by the presence of pathologic reflexes, 
mental abnormalities, hyperkinesias or papilledema The presence of 
albummocytologic dissociation is observed in more than half of the 
cases Sphincters are usualh spared Although the onset and invasion 
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of the disease are usually acute, iecover\ may he prolonged Etiology 
is unknown, but the disease is geneialh supposed to be due to a virus 

Pathologic Features —The chief pathologic abnormalities are degen- 
eration of the roots and peripheral nerves, sometimes with cellular in- 
filtrations, and congestion of the nerves and often of the spinal cord 
( ellular degenerations reported in the neuraxis have regularly been 
mild or doubtful, but those m the dorsal root ganglia indisputable 

Diagnosis —Diagnosis is not difficult if one requires the presence of 
more than one or two of the clinical features Poliomyelitis may cause 
some difficulty, but the presence of sensory changes and the frequent 
albununocytologic dissociation should serve to distinguish the disease 
under discussion Albununocytologic dissociation alone is not sufficient 
for the diagnosis, since it may be absent, or may be found m other 
forms of polyneuritis, such as postdiphthentic type Polyneuritis of 
other types are to be distinguished by the history, the absence of 
albununocytologic dissociation, and the absence of features suggesting 
involvement of the neuraxis Landry’s ascending paralysis— an unfor- 
tunate term signifying cephalad progression— may he caused by the 
disease under discussion, but it may also be caused by poliomyelitis, 
thrombosis of the anterior spinal arten and probably other condi- 
tions as well 

Treatment —Treatment must be only symptomatic until more is 
known of the cause of the disease Vitamin B should he given m 
lbundance, with careful nursing directed to the pretention of bed- 
sores and adequate nutrition Respiratory paralysis may require the 
use of a respirator Physiotherapy may be very useful aftei the acute 
stage in the prevention of contractures and the restoration of maxi- 
mal muscular function 
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THE DIAGNOSIS AND SURGICAL TREATMENT OF 
PERIPHERAL NERVE INJURIES 

Lo\al Dm is, Ph D , A1 D , D Sc* 

De jejune, a great French neurologist, once said, “Nerve wounds 
arc still a mjstcnous disturbing problem to man) doctors’ Injuries 
to peripheral nencs in end life arc sufficient!) infrequent so that no 
one indn idual has been able to gather enough personal cases to make 
a thoroughly profitable clinical investigation As a result, the greater 
part of our knowldge concerning these injuries has come from World 
War I and prior to that, the Cu il and Russo-Japanese Wars 

Unfortunately however, much of the clinical work that was done 
upon peripheral nerve injuries in the last war was wasted because of 
the fact that the records were incomplete and no proper follow-up 
of the surgical procedures which were done was ever possible. It is 
to he hoped that at least one of the contributions to humamrv from 
this present world conflict inav come from a study of the compila- 
tion of records upon the numerous peripheral nerve injuries which 
have occurred This can only be accomplished, however, b) coordi- 
nation of the Arm) and Navv medical services and those agencies 
which deal with the veteran after his discharge, to the end that com- 
plete follow-up records of the return of sensation and motion follow- 
ing surgical procedures may be obtained bv making the veteran’s com- 
pensation contingent upon his examination bv competent neurologists 
and neurological surgeons at intervals for a sufficient length of time to 
draw conclusions from his case 

The subject of peripheral nerve injuries is an enormous one and a 
clinic could be devoted to any one of the mans aspects of that sub- 
ject However, there are a few' fundamental facts concerning the 
diagnosis and treatment of peripheral nerve injuries which should be 
emphasized and which afford a practical working knowledge suffi- 
cient to enable the physician to arrive at a correct diagnosis and 
advise his patient what can and should be done to regam a useful 
cxtremitv The most commonly injured nerves are those of the upper 
extremitv the radial the median and the ulnar These are also the 
nerves when injured, which produce the most disabling function to 
the patient because they involve the use of his hand It is important 

* Professor and Chairman Division of Surgerj % Norths estern Umversitj 
Medical School Artendmg Surgeon Passavant Memorial Hospital, Chicago 
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to make an early diagnosis to secure apposition of divided nerve ends 
so that regeneration may occur promptly and function return to the 
hand or the upper extremity before atrophy of muscles and fibrosis 
of joints have made the effector mechanism so ineffective that it mat- 
ters little whether nerve regeneration takes place 

RADIAL NERVE INJURIES 

The characteristic deformity of a radial nerve lesion, which occurs 
most commonly as the radial nerve winds around the humerus in the 
upper arm, is that of a dropped wrist and fingers (Fig 1) The hand 
cannot function properly when the wrist is flexed As Kanavel pointed 


V 




- 






Fig 1 —Drop-wrist deformity of a radial nerve lesion 

out many yeais ago, the position of function of the hand is that of 
slight dorsiflexion at the wrist, extension of the proximal phalanges at 
the metacarpophalangeal joints, and semiflexion of the terminal two 
phalanges with the thumb adducted toward the palm of the hand 
One can test the power of the hand bv attempting to make a fist with 
the wrist in flexion As a matter of fact, when a fist is made the hand 
immediately assumes the position of dorsiflexion 
When the radial nerve is mjured m the arm, paralysis of the exten- 
sors of the wrist, fingers and thumb occurs If the lesion occurs high - 
in the arm there is also a paralysis of the triceps muscle and inability 
"d the forearm at the elbow The radial nerve is almost purely 
erve and has a small sensory component, so that there may 
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be a loss of sensation only in that area bounded by the first meta- 
carpal of the index finger and the metacarpal of the thumb This js 
the area of isolated supph to pinprick sensation The anatomical sup- 
ply of the radial nerve has a much larger extent but in the presence 
of intact median and ulnar ncncs the o\crhp of sensation to pinprick 
may be so great that the insensitne area is only that small area of 
skin just described (Fig 2) 

When testing the abiliti of the patient with a radial nerve lesion 
to extend the fingers the thumb or the w nst, it is necessary that the 
palm of the hand be placed fiat on the table and the patient then be 
asked to extend his wrist or fingers If this position is not assumed 
it is possible for the patient to flc\ his fingers strongh, and for the 
wrist to assume passively a position of dorsiflcxion which may be 
mistaken for a pure extensor moiemcnt Likewise, when testing for 



Fig 2 — ' Type* of loss of sensation in a radial nerve lesion 


extension of the fingers they must be placed flat on the table and then 
the patient must be asked to extend them 

MEDIAN NERVE INJURIES 

Certain simple tests for motion and sensauon provide a method of 
making the diagnosis of a median nerve lesion The paralysis and 
marked atrophy of the small hand muscles which follow a median 
nerve lesion produce a striking, characteristic cluneal picture The 
thenar eminence becomes flattened and the metacarpophalangeal jomt 
of the thumb stands out hke a bony knob over which the skin is 
draxvn tightly The thumb falls back to be in the plane of the palm 
and as a result the typical “ape hand ' is seen (Fig 3) Paralysis of 
the flexor subhmis and the lateral portion of the flexor profundus 
digitornm muscles, due to a median nerve lesion in the arm, is evi- 
denced In an absence of flexion of the index finger and feeble flexion 
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of the middle finger When the patient attempts to make a fist, the 
index and middle fingers flex only slightly Paralysis of the flexor 
longus polhcis muscle makes it impossible for the patient to flex the 
distal phalanx of the thumb Apposition and abduction of the thumb 
at right angles to the palm are impossible because of paralysis of the 
thenar muscles It would seem impossible to mistake a median nerve 
lesion in the presence of these marked losses of motor function In 
old cases, however, supplementary movements may have been acquired 
bv the patient to such a degree that the closest examination leaves one 



I< ig 3 — ' Typical deformity in a median nerve lesion Note the flattening of 
the thenar eminence and the tendencj of the thumb to fall back into the plane 
of the palm 


in doubt For example, apposition of the thumb to the little finger 
may be simulated by the action of the adductor polhcis combined 
with the inner head of the flexor brevis polhcis and flexion of the 
terminal phalanges of the little finger The one movement which can- 
not be imitated, however, is flexion of the terminal phalanx of the 


index finger 

Confronted with the task of making a diagnosis of a median nerve 
.lesion, the examiner should ask the patient to make a fist, which he 
cause of his inability to flex completely the index finger 
is unable to appose the tip of the thumb to the tip of 
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the little finger because of his mabihtx to adduct the thumb Or again 
the patient ma) be asked to clasp his hands together and one is then 
able to see the inibilm of the paoent to fle\ the index finger on the 
affected side 

The area of loss of sensation to pinprick in median nene lesions 
ma) tan from the area of complete anatomical distribution of tin 
nerve to the isolated supph of pinprick which occupies die tcrminil 
two phalanges of die index and middle fingers but in pamuilir the 
palmar surface of die terminal phalanx of the index finger The ini 
portant thing to remember is that an area of sensory loss to pinprick 
less than the area of anatomical distribution ma) not be accepted as 
e\ idence of a partial lesion, nor as a sign of rccoten of function after 
operation The large overiap of the radial nene to the palm of die 
hand accounts in a large measure for this a anation in the sire of the 
area of sensory loss to pinprick (Fig 4) 



Fig 4 —Titles of loss of sensation in median nerve lesions 


The skin of the palm m median nerve lesions often is purplish 
cyanoscd, red and cold, and it may be dry chapped and scaly Ridg- 
ing and h\ pertrophy of the nails occur and in contrast to the normal 
hand the nails are pinched m at them sides so that the surface becomes 
more convex Trophic ulcers occur commonly on the distal phalanx 
of the index finger as a result of cigarette bums (Fig J) 

A rather large number of median nene lesions, and not mfre- 
quendy sciatic nerve injuries, may be characterized by the predomi- 
nance of pain This type of lesion xvas described first during the 
American Civil War by S Weir Mitchell, uho characterized its in- 
tensity under the name of “causalgia,” a term which should be re- 
served for this clinical enun alone. In such cases total paralysis of the 
muscles below the lex el of the wound is rare, but some weakness in 
mo\ ement is alxx ax s present in the flexors of the index finger and the 
thenar muscles 

Several cases of causalgia have been observed as a result of injuries 
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received during the present war and two types of causalgia are now 
apparent In the one, the patient receives relief from his pain by im- 
mersing the hand in warm water and in the other type relief is ob- 
tained by immersing the hand in cold water Oscillometric studies 
show that there is a marked vasoconstriction of the vessels of the 




Fig J —Nail changes and ulceration of shin in median nerve lesions 


affected part m the first type while m the second group there is a 
vasodilatation of the vessels It has been found that in both types of 
cases interruption of the sympathetic nen e supply to the affected part 
relieves the pain The exact mechanism of this relief of pain is now 
ivesngation. 
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ULNAR NERVE INJURIES 

Like injuries of the median nerve, ulnar parahsis produces a charac- 
teristic deformity of die hand which is \en striking (Fig 6) When 
the lesion of the nenc is above the wrist, these panents arc unable to 
flex the proximal or distal phalanges of the ring and htdc fingers, to 
abduct or adduct the fingers when thc\ are extended, to adduct the 
thumb, to contract the flexor carpi ulnans, and to abduct or appose 
the htdc finger Wien the lesion is at the wrist, the flexor carpi ulnans 
and flexor muscles of the little and ring fingers arc spared The most 



Fig 6 —Atrophy of the hypothenar eminence and interosseous spaces with 
flexion of the little and nng fingers are typical of the deformity produced bv 
ulnar nerve lesions. 


striking symptom is the atrophy of the small hand muscles xvhich 
occurs rapidly and from xvhich recovery is slow- and often doubtful 
The atrophy in the first dorsal interosseous space is marked and that 
present in the other interosseous spaces gives the hand a skeleton-like 
appearance The “clawed hand’ deformity results from the unapposed 
action of the extensor communis digitorum, xvhich draivs the htdc 
and ring lingers into extension at the metacarpophalangeal joint, and 
as a result the distal phalanges become flexdd The hypothenar emi- 
nence may become so atrophied that obh a thm band of tissue max 
be palpated 
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Just a few simple tests will bring out the gieat loss of function 
which follows an ulnar nerve lesion The patient cannot appose the 
little finger to the thumb, nor can he form a cone with the fingers 
and thumb (Fig 7) When the fist is closed the ring and little fingers 
may be imperfectly flexed The patient is unable to grasp anv object, 
such as a folded newspaper, between his thumb and index finger 
When he is asked to do so and to hold it tightly, he flexes the second 
phalanx of the thumb vigorouslv and presses the tip awkwardly 
against the outer margin of the first phalanx of the index finger 


i 

i 



Fig 7 —Inability of panent with an ulnar nerve lesion to form a cone with the 

fingers 

(Fig 8) The patient cannot abduct and adduct the fingers with the 
palm of the hand flat on the table nor can he scratch the top of the 
table with the tip of the little finger Just as is the case in radial and 
median nerve paralyses, the patient with an ulnar palsy may develop 
supplementary muscle movements which lead to confusion m deter- 
mining the exact extent of the motor loss For example, the extensor 
pollicis longus muscle is the prime mover in abduction of the thumb, 
and in ulnar nerve lesions it may wholly supplant the loss of the 
abductor muscle of the thumb Even abduction of the fingers awa\ 
U:he midline mav be accomplished by forcibly extending the first 
, particular!-! of the index and little fingers 
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1 Icrc again examination for loss of sensation alone max make it pos- 
sible to determine an ulrnr acne lesion The most extensne loss of 
sensation in an ulnar nerxe paralxsis occupies the ulnar border of 
the palm, the palmar and dorsal surfaces of the little and the ulnar 



Fig 8— Inability of patient xvith an ulnar nerve lesion to grasp a ncxvspaper 
fiettieen the thumb and index finger xnthout vigorously flexing the second 
phalanx of the thumb 

half of the ring fingers (Fig 9) This is the anatomical distribution 
of the nerve Hon ever, the isolated area of loss to pinprick sensation 
ma) occupy onl) the palmar and dorsal surfaces of the little finger 
and a small triangular area on the dorsal surface of the hand oxer 
the fifth metacarpal bone Ir cannot be emphasized too often that the 



Fig 9— Types of sensors loss in ulnar nerve lesions. 


rest of the area of anatomical distribution may be sensitive to pinprick 
because of overlap from the uninjured median and radial nerxes. 

As is true in median nerx e lesions, trophic and vasomotor changes 
are xvell marked in ulnar nerve lesions. The little finger is usuallx cold 
drx , and a purplish discoloration is presents The little fingernail is 
ridged hypertrophied and deformed It is not uncommon to find an 
ulceration on the tip of the little finger usuallx produced bx a bum 
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COMBINED MEDIAN-ULNAR NERVE INJURIES 
In war injunes the median and ulnar nerves are frequently injured 
in the same patient The deformity which follows a complete lesion 
of these nerves resembles an “ape” hand even more closely than does 
a median nerve paralysis alone The wrist is slightly hyperextended, 
and the hand inclines toward the radial side The thumb is abducted 
and lies in the plane of the palm of the hand while the first phalanges 
are extended moderately and slight passive flexion of the last two 
phalanges is present Muscular atrophy is marked m the hypothenar 
and thenar eminences and m the dorsal interosseous spaces (Fig 10) 



Fig 10— Note the marked atrophy of the thenar and hvpothenar eminences in a 
patient with combined median-ulnar nerve lesion 

Sensation to light touch is lost over the palmar and dorsal surfaces 
of all the fingers, excepting the areas supplied by the radial nerve 
at the ulnar border of the dorsum of the hand The loss of sensation 
to pmprick varies considerably according to the degree of overlap 
of function from the uninjured radial and musculocutaneous nerves 
(Fig 11) 

Vasomotor, secretory and trophic changes in these combined in- 
juries are similar to those found in cases of paralysis of the ulnar and 
median nerves alone However, in one patient who had been shot in 
the_arm there was an injury to the brachial artery and the skm was 
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cold, cyanotic, glossy and edematous while the nails were hyper- 
trophied and dccpH radged 



fig 11— Sensor} loss in a combined median-ulnar nerve lesion 


BRACHIAL PLEXUS INJURIES 

When making n diagnosis of brachial plexus injuries, many of which 
have occurred as a result of gunshot injuries during the present war 
it is a common habit to attempt to group them into the classic upper 
brachial plexus injury described by Erb or the lower type of injury 
to which Klumpke’s name is given This is not difficult to do >n those 
patients who suffer from a brachial plexus injure at birth but the 
levels of the lesion in individuals injured in automobile accidents, by 
stab or bs gunshot wounds are not so easily classified When the 
major parahscs produced are in the hand they resemble the paralysis 
described b\ Klumpke In other xvords, the muscles paralyzed are 
those supplica bv the ulnar and inner head of the median nerve 

It is much more helpful to the patient and to the physician if the 
function of each muscle in the upper extremity is examined and desig- 
nated as xveak or paralyzed on a chart wnth diagrams of the brachial 
plexus and the muscles supplied b\ each of its divisions If this is 
done a classification into types not only becomes unnecessary, but 
its futility is fulls recognized and instead the component parts of 
the brachial plexus arc singled out for attention Injuries of the 
brachial plexus as the result of stretching due to depression of the 
shoulder and rotation of the head and chm to the opposite side or to 
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direct blows to the supraclavicular area may recover spontaneously 
over a period of several months 

SCIATIC NERVE INJURIES 

An injury of the sciatic nerve may not be classed as such if its 
peroneal or tibial division is injured alone in the thigh, as is frequently 
the case in a bullet or a shrapnel wound. When the entire sciatic trunk 
is injured, the deformity is unmistakable, the foot dangles and drops 
as the patient walks and it is brought down m a flail-like manner All 
of the muscles below the knee are paralyzed, and the patient is un- 



Fig 12 — Sensory loss in a lesion of the sciatic nerve 


able to stand on his heels or toes The knee jerk is always present 
and the Achilles jerk is always absent but muscle atrophy may be 
masked by the edema and mfiltraoon of the tissues of the leg Sensa- 
tion is diminished or lost over the entire foot with the exception of 
the inner border of the arch and the internal malleolus and the outei 
side of the leg to the knee The overlap of the adjacent uninjured 
nerves is considerable so that the upper level of the loss of pinprick 
(na y extend only to the middle third of the leg As was noted in the 
median nerve, causalgia of the sciatic nerve occurs commonly The 
pain is referred to the sole and may be associated with a spasm of the 
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muscles of the sole of the foot. Ulcerations of the plantar surface of 
the foot are common, and In perLeratosis frequently occurs so that 
the shin oxer the dorsum of the foot max be coxered by scales and 
crust (Fig 12) 

PERONEAL NERVE INJURIES 

The dctormitv produced h\ u peroneal nerxe injury is similar to 
that produced in a radial nerve lesion The footdrop xvhich occurs is 
complete and is often accompanied bx a slight drop of the first 
phalanx of all of the rocs The steppage gait is characteristic and the 



Tig 13 —Sensory loss in a peroneal nerve lesion 


point of the foot is dropped and abducted It is necessary to im 
mobilize the knee of the patient xxhen one examines for voluntarx 
moxement, but it is not difficult to observe that dorsiflexion of the 
foot and toes is impossible Adduction of the foot may be performed 
by the tibialis posterior muscle, and the distal phalanges of the toes 
mav be extended by contraction of the interosseous tendon but ab 
duction of the foot is impossible It is important to remember that 
strong flexion of the toes max occasionally result in inversion and 
slight dorsiflexion of the foot by a mechanism similar to that which 
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produces extension of the hand in radial nerve lesions when the flexors 
of the fingers are strongely contracted 
Sensaaon is lost over the dorsal surface of the foot, the anterior 
and lateral surfaces of the leg In the foot sensaaon is lost to the base 
of the toes, extending outward to a point between the fourth and 
fifth toes and inward to the base of the first metatarsal bone Just as 
in radial nerve lesions, the isolated supply to pinprick sensaaon mav 
be extremely small and is usually represented by a narrow band 
which extends from a point a little above the junction of the lower 
and middle third of the outer surface of the leg, diagonally across 
the dorsum of the foot to a point over the middle of the metatarsal 
bone of the great toes (Fig 13) 

TIBIAL NERVE INJURIES 

Lesions of the dbial nerve below the popliteal space aie not com- 
mon, and isolated lesions of the tibial division of the sciatic above that 
point are extremely rare There is paralysis of plantar flexion of the 



Fig 14 —Sensory loss m a tibial nerve lesion 


foot and true adducdon of the foot is impossible If it can be per- 
formed, it is always accompanied by elevadon of the foot and then 
is produced by contracdon of the tibialis anterior muscle Flexion 
and separation of the toes are abolished, but the foot may be plantar 
flexed feebly by the peroneus longus muscle Walking is difficult and 
the foot hangs down, is sxvollen, edematous and discolored 

Sensaaon is lost over the sole of the foot except at the inner border 
(Fig 14) and frequently causalgia may occur, particularly in incom- 
plete lesions of the dbial nerve Trophic ulcers of the malleoli, heel 
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ind toes, nail changes and edema arc common, and m one of our own 
eases an indolent ulcer of the heel was the most disturbing symptom 
which Kept the patient from work 

OTHER NERVE INJURIES 

The most commonlv injured peripheral nerves have been mentioned, 
but of die remaining nerves the axillary, musculocutaneous and 
femoral are occasionalh injured The a\illar y verve may be injured 
as the result of fracture of the head of the humerus and subglenoid 
dislocations. Paralvsis of the deltoid muscle with loss of abduction of 
the arm from the side is the most characteristic sv mptom Injuries of 
the vnncnlocutauL ons verve , which innervates the biceps muscle, arc 
rarclv seen in civil life Recently m the European Theater of Opera- 
tions the opportunity was presented of observing three patients with 
isolated musculocutaneous injuries and the resulnng paralysis of the 
biceps muscle All of these injuries occurred in paratroopers and were 
produced bv slipping of the parachute bands off the shoulder and 
across the upper arm so that the nerve was injured by direct pres- 
sure The femoral verve may become involved bv tumors, operative 
wounds, psoas abscess or in the prolonged gynecologic operations in 
which the thighs arc strongly abducted. If all the branches of the 
nerves are involved, the hip joint cannot be flexed and the leg cannot 
be extended 

ELECTROD1A&NOSIS 

The muscles paralyzed as a result of a peripheral nerve injury react 
abnormally to electrical stimulation They do not react to the faradic 
current and although early after injury they are hyperexcitable to 
the galvanic current this reacaon disappears after two weeks. Then 
the quick reaction of the normal muscle is replaced by a slow con- 
traction of the muscle sarcoplasm which is the only contractile tissue 
remaining This is a very simple statement of the "reaction of degen- 
eration, ” but it is a practical means of using a rather confusing law 

Recently, experimental work by Pollock and his associates has pro- 
duced very interesting results in new methods of electrodiagnosis By 
the use of currents of varying duration and strength it would appear 
that it wall be practical to determine whether or not regeneration is 
occurring in a repaired peripheral nerve or whether degeneration is 
complete and surgical repair is indicated The practical importance 
of such an electrodiagnostic method can hardly be overstated because 
it affords a method of determining whether regeneration of nerve 
fibers is occurring before anv clinical evidence of return of muscle 
function can be detected 



24 


LOYAL DAVIS 


DIFFERENTIAL DIAGNOSIS 

The greatest sin which can be committed is to ignore the possibili- 
ties of a peripheral nerve lesion at an early stage when repair of that 
nerve would mean the difference between a completely successful 
functional result and a failure when undertaken at a later date The dif- 
ferentiation of peripheral nerve lesions from severed tendons, ischemic 
paralysis , or fibrottc and inflammatory reactions is not difficult The 
combination of motor and sensory loss and the change m the reac- 
tions to electrical stimulation readily differentiates these lesions The 
segmental distribution of the paralysis and dissociation of sens ory loss 
aid in the differentiation of intramedullary spmal cord lesions, such as 
syringomyelia and tumors It must be remembered that a peripheral 
nerve injury is a lesion of the lower motor neuron and always pro- 
duces a loss of motion coupled with a loss of sensation whereas, for 
example, anterior poliomyelitis produces only a loss of motion 

The disturbances of motion and sensation which are found m hys- 
teria never conform to the known organic symptoms which accom- 
pany specific peripheral nerve lesions For example, a patient who 
received a trifling injury to the arm while at work maintained that 
he was unable to flex the wrist or any of his fingers Yet, when he 
was asked to do so, he could appose his thumb and little finger and 
could grasp a piece of paper tightly between the thumb and index 
finger The first movement was a test for median nerve function and 
the latter a test of function of the ulnar nerve The loss of sensation 
m a functional lesion is likely to be glove type or may resemble some 
geometric figure 

As a result of injuries received during this war it may not be un- 
common to encounter contractures and loss of function of the hand 
which occur when the site of the wound may be at a point on the 
body far removed from the hand In such instances the hands will 
appear cold and cyanotic, the amplitude of the pulse may be dimin- 
ished, perspiration may be excessive and the skin may appear macer- 
ated This clinical entity has been designated as a reflex nervous dis- 
turbance and later as a physiopathic affection, by others it ha: 
been called “congealed hand ” Carefully directed and persistent 
physical and psychotherapeutic treatment will result m a cure of these 
patients 

Severe cases have been observed as a result of gunshot injuries re- 
ceived m the upper extremity in the present war which have involved 
the viajoi arteries of the extremity without direct injury to the nerve 
The loss of function which has resulted, however, has been one whirl 
is difficult to differentiate clinicallv from an injun to the periphery 



PFRIPIIFIUL VfclttF INJURIES 


25 


nerve and is undoubtedh the result of a loss of function of the nerve 
trunk, due to interruption of its blood supply The rapid onset of 
muscle atrophy m these rises u ith the accompanv ing vasomotor dis- 
turbance of the skin have nude the prognosis very senous 

SURGICAL TREATMENT 

Differentiation of Anatomical and Physiological Lesions — Ha\ ing de- 
termined that a peripheral nerve lesion exists the next problem con- 
cerns its treatment There is one important fact which must alvva>s 
be kept m mind and this is tint there is no way by which complete 
anatomical and physiological interruption of a nerve trunk can be dif- 
ferentiated It can be decided whether or not the loss of function is 
complete or incomplete and if it is incomplete anatomical division 
cannot be present except as a lateral notch In the presence of a com- 
plete physiological interruption, one may say that an anatomical 
lesion docs not exist onl) when subsequent examination shows some 
evidence of return of function Complete paraly sis of all the muscles 
supplied by a peripheral nerve below the level of the lesion loss of 
normal electrical reactions of the muscles, extensive and rapid muscle 
atrophy, and loss of sensation m the area of isolated supply of the 
nerve ma) be accepted os evidence of complete interruption of nerve 
function 

We have had the opportunity of seeing man) cases wluch cbmcallv 
vv ere complete interruptions of a peripheral nerve the result of injur) 
bv small pieces of fragmenting Oerbkon shells, with wounds of en- 
trance m the skin which made it seem very definite that there was 
an anatomical lesion of the peripheral nerve These nerves were ex- 
plored surgicall) only to find that the nerv e trunk had not been in- 
jured anatomically but that it had been concussed bv the high veloc- 
ity fragment Obviously, these injuries would recover without opera- 
oon but there is no way of determining clinically the difference be- 
tween an anatomical and a physiological lesion of the nerve trunk 
when the symptoms are those of a complete lesion In such instances 
the patient deserves and must have the advantage of a surgical explora- 
tion 

Primary Sufura — ' There is one rule which should be follow ed reli- 
giously m the presence of a peripheral nerve lesion which requires 
surgery and that is that the nerve should he repatred as early as pos- 
sible Only m this way can one look forward with confidence to the 
successful return of motor and sensory function There are, of course 
many factors w hich influence the time at which a nerve may be re- 
paired bur thus is the ideal situation for which one must strive 
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It has been our practice to suture a divided peripheral nerve imme- 
diately after careful surgical debridement of a wound has been ear- 
ned out if the interval is not longer than six hours after receipt of 
the injury We believe that any wound of the soft tissues surgically 
treated within six hours after its receipt can be cleansed with soap and 
water, necronc and tom tissue carefully removed, the wound closed, 
and primary healing obtained As the result of our experimental in- 
vestigations, we beheve that it is possible to close wounds pnmanlv 
after careful surgical cleansing when they are received later than six 
hours after injury and up to twelve hours, provided that any one of 
the sulfonamide powders is introduced into the wound It has also 
been found that the injection of sulfathiazole jelly into the depths of 
a penetrating wound immediately will prevent a development of in- 
fection when surgical cleansing and debridement are carried out as 
late as eighteen hours after the wound has been received and when 
sulfonamide powder is introduced mto the wound at the time of re- 
ceipt and nerve repair From experience with the wounds of the 
extremities involving the nerves received by British and American 
soldiers during the African campaign, it was found that infected 
wounds which had eventually healed could be reopened and the 
nerve repaired at a much earlier time than has been our practice in 
the past Tins is true because sulfonamide powders were introduced 
mto the wound at the time of the secondary operation It is not 
necessary, therefore, to wait for many months before repairing a 
peripheral nerve to avoid the danger of lighting up a dormant infection 
Studies of experimental gunshot wounds without the introduction 
of the sulfonamides and the study of the use of sulfonamides in nerve 
wounds made under surgical conditions have proved quite conclu- 
sively that when the sufonamides are used in reasonable dosages in 
die wound they have no effect upon the regeneration and healing of 
die nerve fibers and of the suture line 
If there is an extensive fracture of the bones of the extremity accom- 
panying the soft tissue injury it may be impossible to bring the ends 
of the peripheral nerve together in a satisfactory manner without de- 
laying die operation and endangering the patient’s life In such in- 
stances the nerve ends should be secured to the tissue or, if possible, 
brought together so that they will not retract The nerve ends should 
then be sutured together at the earliest possible date following healing 
of the fracture and the wound It may be necessary in many of the 
cases m which there is a large destruction of tissue to cover the large 
defect m the soft tissue with skin grafts Many of these cases were 
observed in those soldiers, both British and American, injured m the 
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African campaign After these shm grafts have healed, the injury of 
the peripheral nerve should be exposed and the repair performed 

Ei cry method at the command of the surgeon should be used to 
obtain an end-to-end apposition of a dn ided nerve and this should be 
done at the earliest possible moment There is no excuse for purposely 
delaying the suture of a penpheral nerve Every moment of delay is 
accompanied by muscle atrophv, fibrosis, and ankylosis of joints so 
that the effector mechanism becomes more and more difficult to re- 
habilitate Obviously, it svill be impossible to obtain an end-to-end 
suture in many of the gunshot injuries of peripheral nerves which have 
been received in this xvar, so that other methods of repairing these 
large defects in the continuity of peripheral nerve trunks must be 
employed 

Nerve Grafh —Unfortunately, the clinical results of the use of nerve 
grafts employed to repair penpheral nerve mjunes received during 
World War I were on the whole disappointing On the other hand, 
exact information upon the functional results of these grafts has never 
been available from a study of the casualties of the American army 
The experimental work xvhich was performed by Huber and his 
associates during the last war indicated that certain types of penpheral 
nerve grafts might well be successful in human beings since they were 
successful in experimental animals. However, this large amount of 
clinical material was never studied completely nor was it ever pos- 
sible to make follow-up studies of the patients so that for all practical 
purposes the contributions of this large amount of matcnal to the 
progress of penpheral nerve surgery were lost. 

Our expenments in animals have shown that autogenous nerve 
grafts, m which the graft is, as nearly as possible, the same size as the 
divided nerve, can be successfully performed with return of func- 
tion. Homogenous fresh grafts are the next best method of rejwunng a 
large loss m nerve continuity Grafts stored in alcohol or any other 
fixative substance are doomed to failure and no clinical evidence has 
ever been adduced to point to a contrary conclusion There may be 
some hope in the use of nerve grafts stored in saline soluoon or kept 
frozen. However, under any condition the use of a fresh autogenous 
graft is much preferred. If, for example, the median and ulnar nerves 
are injured with a loss of continuity which cannot be bridged by the 
usual method of changing the position of adjacent joints, it is pref- 
erable to sacrifice a portion of the patients ulnar nerve and use it as 
an autogenous graft to repair the median nerve in order to obtain 
function of the index finger and the middle finger so that the paaent 
may regain a useful hand Likewise, ir would be justifiable to sacrifice 
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a portion of the tibial nerve to repair the peroneal nerve or the sciatic 
nerve, and the sacrifice of the cutaneous nerves of an extremity, par- 
ticularly the larger cutaneous nerves, is wholly justifiable The use of 
several segments of a small nerve to repair a defect in a larger nerve 
in a so-called “cable graft” would appear wholly illogical, difficult 
and impracticable As far as clinical results have been reported this 
has proven to be true, notwithstanding experiments upon animals to 
the contrary 

The use of a fresh homogenous nerve graft obtained from an am- 
putated extremity offers many more chances for success than does the 
use of fixed grafts Our own experience with a portion of a sciatic 
nerve from an amputated extremity as a graft for an injured tibial 
nerve provides clinical support for the experimental evidence we have 
collected There should be many opportunities at Army and Navy 
hospitals for confirmation of this work provided careful clinical 
studies are begun and are carried out over a critical period of time 

Experimentally it has been shown that the vascularization of the 
graft is most important in its function as a bridge between the divided 
nerve ends Fixed graft material or dead graft material cannot be vas- 
cularized and, m our opinion, fails because of that reason We have 
found that trophic ulcers do not develop when nerve ends are brought 
in apposition either directly or by means of either an autogenous or 
homogenous graft We also believe that perhaps the most important 
reason for the failure of the return of function after repair of a per- 
ipheral nerve injury by the use of a graft is the fact that by the time 
the nerve fibers regenerate through the graft and reach the distal su- 
ture line there has been a growth of scar tissue which blocks the 
downgrowth of the nerve fibers into the distal segment of the nerve 
It is true that this point cannot be proved conclusively in animals be- 
cause of the inability to use a graft of sufficient length to be com- 
parable to that which would be used in a human being and because 
nerve fibers grow much more rapidly in animals than they do in man 
However, our clinical experience m two cases has shown us without 
any question that resection of the distal suture line (that is, the line 
of union between the distal end of the graft and the distal segment 
of the nerve), after a time sufficient for the nerve fibers to have 
grown down through the graft, facilitates the downgrowth of the 
nerve fibers into the distal segment of the nerve and the return of 
function 

Time Interval between Injury and Repair as Factor in Subsequent Re- 
turn of Function —As far as the ability of the nerve fibers to regenerate 
is concerned, there is no time interval between the time of the injury 
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and the time of repair bey ond w hich an end-to-end suture w ill not be 
successful The time intenal is dependent entirely upon the effector 
mechanism It is the development of muscle itrophv, of fibrosis and 
ankylosis of joints, which determines whether or not there can be a 
successful return of function after a peripheral nerve suture There- 
fore, it is important to keep the muscles and joints of the extremity 
as mobile and in as good tone as is possible bv physical therapy 
methods. Passive mov cments of the joints, massage, and proper splint- 
ing of the dependent parts of the paralyzed extremity arc extremely 
important. They arc also important after the peripheral nerve has been 
sutured and during the period of regeneration 

Suture Materials —There has been a great deal of discussion about 
the method by which peripheral nerves should be sutured It can be 
said simply and directly that the nerve ends should be apposed by the 
finest suture material obtainable which will gn e the smallest amount 
of tissue reaction We have at various tames in our experimental work 
used human hair, tantalum wire and other suture materials, but we 
have found that nnbraided strands of the finest black, twisted silk an- 
swers the requirements most accurately The suture must never be 
placed through the body of the nerve but should only bring together 
the epineural sheaths 

Criteria of Regeneration after Repair —Finally , the same care in the 
examination of motor and sensors' function as is used in diagnosis must 
be observed in attempts to determine recovery When there is return 
of pinprick sensation in the isolated area of sensory supply of the 
nerve, regeneration of the repaired nerve ends may be said to have 
occurred, but only then Likewise when there has been a return of 
muscle movement innervated solely by the involved nerve, regenera- 
tion mav be judged to have occurred Failure to adhere to these strict 
requirements has made many reports in the literature of recovery of 
function after nerve repair practically valueless 
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CASE l 

Our first patient, a white male aged 45 years, was first seen in 
January complaining of weakness, easy perspiration, loss of a slight 
amount of weight, ready flushing, hot flashes, restlessness and tremor 
of the hands together with palpitation of the heart This symptom 
complex was not constant but came in attacks or waves During such 
waves the patient was compelled to sit down After resting for a few 
minutes the symptoms and signs would disappear and the patient 
would return to his duties On some days the spells were frequent 
while on others they came only occasionally There was loss of 
weight, loss of appetite, increasing frequency of bowel movement, 
moderate vertigo and insomnia 

The patient had always hved with his mother He had never mar- 
ried He had never been able to mix well with people and as a result 
had isolated himself from practically all social contacts and given him- 
self over to the care of his mother The mother died during the pre- 
ceding April Some three or four months afterward the above tram of 
symptoms put m their appearance 

Several clinical syndromes come to mind Does the patient have 
hyperthyroidism 5 While the symptoms suggest such a diagnosis, the 
wavehke character of the cycle does not. Also, the basal metabolic 
rates which were taken many times were extremely labile— one day 
up and the next down, inconsistent and not dependable The pulse 
during the attacks would be rapid and at rest, afterward, would be 
normal It was our impression that the patient did not have either a 
toxic adenoma or hyperplastic thyroid to account for Ins difficulties 
There was no palpable enlargement of the thyroid at any examination 

A second clinical syndrome for passing consideration is the cur- 
rently popular male climacteric This patient had to all ordinary studv 
no evidence of a male menopausal status True, he had never experi- 
enced any real sexual urge but his present gonadal status varied little 
from that of his past years 

From the Illinois Central Hospital, Chicago 
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A third syndrome suggested by the easy palpitation, flushing, rapid 
alteration in pulse rate, variation in blood pressure, and u cakness, Was 
postural hypotension But here again there was no finding to clinch 
such i thought. The pressure, while very labile, did not conform to 
the pattern of postural drop 

The syndrome of hj pcnmtable carotid sinus could not be con- 
firmed 

During the period of the last war this ease Mould undoubtedly haie 
been labeled as ncurocardiac asthenia or effort syndrome. Blushing 
flushing, sweating, palpitation, nervousness, tremor, irritability, appre- 
hension and loss of confidence noth labile blood pressure and more 
labile pulse— what more could be needed? 

During his first sojourn m the hospital there was relative!} little 
change in his status. He continued to be a very apprehensive, easily 
irritated, anxious type constantly interrogating all who came near him 
and at all times ashing questions about his physical and laboratory 
findings, his future status in his work, and in society in general Sev- 
eral capable internists saw him from time to time and all came to the 
same conclusion that this patient aside from a mess of infected teeth 
was suffering from a functional condition conforming more to an 
anxiety neurosis than to any other syndrome or classification This 
impression was confirmed by psychiatric consultation So our patient 
was discharged from the hospital with the advice to have his teeth 
cared for, to keep with other people, to obtain and consume a gen- 
erally nutritious and balanced diet, to engage in the usual and cur- 
rently considered normal functions of existence, and to report from 
time to time for further study and check up 

The pacicnt returned m November almost eleven months after his 
mitral admission to the hospital About six months after his previous 
discharge he first began to have pain in the left arm. He had gamed 
a little weight prior to this time, had recewed attention to his teeth 
with the extraction of most, had thought that he was fairly well His 
failure to gam much weight he attributed to his inability to procure 
sufficient food because he stilled lived alone, still ate wherever he 
happened to be His friends had been very cooperative and his em- 
ployers more than land. A much easier job had been assigned to him 
On examination m November the patient showed all of the symptoms 
and signs mentioned above— the waves of flushing, of sweating, of 
palpitation, and so forth— inf— there was beginning atrophy of the 
small muscles of the hand, there was numbness of the small aDd ring 
fingers and the complaint of pam which began in the arm, advanced 
to the left shoulder and subscapular area and into the cubital space. 
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In the supraclavicular area on the left there was a small gland This 
gland was removed and microscopic examination showed it to be 
metastatic adenocarcinoma Here then was the organic origin of our 
patient’s difficulties Away went the anxiety neurosis, away the car- 
diac asthenia, away the male climacteric 
The blood pressure remained the same, the heart rate the same, the 
weight decreased, atrophy advanced, pain became much more severe, 
more glands appeared The blood Wassermann and Kahn tests were, 
as one might expect, entirely negative and the spinal fluid showed no 
block It was clear, with only six cells and 29 mg of total protein, a 
negative Wassermann reaction and a flat gold chlonde curve When 
the carcinomatous gland was found, repeat x-rays of the lung and 
chest cage were made In the apex of the left upper lobe was an in- 
creased soft tissue density A classical Horner’s syndrome made its 
appearance on the left with enophthalmos, miosis, ptosis Gradually 
the pam spread to the right side Roentgen therapy was given to the 
area of the left supraclavicular fossa, cervical vertebrae, and the lung 
There was a consistently downward course and the patient expired 
sixteen months after his initial complaints Autopsy showed an adeno- 
carcinoma involving the apex of the left lung, the left cervical and 
supraclavicular soft tissues, the cervical fifth, sixth and seventh and 
the first dorsal vertebrae 


CASE li 

Our second patient was a clerical worker 57 years of age who had 
been under treatment in the outpatient department at irregular inter- 
vals The history obtained therein was chiefly of pain in the nght 
shoulder and nght arm This pam had come on following a night of 
bowling after which he went out into zero weather before he had had 
an opportunity to cool off The next morning he developed sharp 
pam beneath the right shoulder blade The pam was quite constant 
and not affected by any motion of the shoulder, the elbow, the wrist 
or the neck The pam was worse in cold weather, much worse in very 
cold weather, relieved in part by heat, either moist or dry, very 
slightly relieved by salicylates and similar antmeuralgic medication 
The patient insisted that the pam was now limited to a small area of 
the arm and elbow region, appeared to onginate above the clavicle 
but was most marked at or near the elbow From February on the 
difficulty persisted undl he became extremely nervous and took to 
heavy drinking to relieve the distress All laboratory examinations 
wore negative except for a slight clouding of the nght apex of the 
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lung as Inch was interpreted after imieli discussion as proliablv tuber- 
culosis of minimal extent. 

The patient became mcrcasingU difficult to manage, increased the 
length of his alcoholic sprees, refused hospitalization, became more 
and more apprehensive but, apart from the slight clouding of the 
right apex, showed no single pathological or clinical finding of any 
moment. He was therefore regarded as a high grade psychoneurotic 
patient with an anxiety state The alcoholic factor u as given due con- 
sideration and felt to be just one more added factor m the clinical 
picture and perhaps the important one However, he was given a few 
injections of sodium salicylate and iodide of sodium rntrai cnonsly 

Radiant heat was advised and administered to him at irregular in- 
tervals along with medication by mouth and the usual topical appli- 
cations for nonspecific neuralgic pain However, in the minds of all 
w ho contacted him there was the settled feeling that here was a high 
grade psychoncurotic patient trading on a functional difficulty and 
bathing his depressed spirits in alcoholic libations far and beyond the 
therapeutic dosage 

In October he finalh came into the hospital Ten da\s before this 
admission he had dei eloped pain across the right chest from the mid- 
hne and referred up to the arm and the muscles of the neck General 
examination at this time was again negative. The laboratory examina- 
tions w ere normal throughout. There was no pain of any sort on any 
motion of the shoulder elbow, vnst, neck or body Yet the patient 
complained bittcrli of pain down the right arm and especially along 
the medial border of the triceps and ulnar border of the lower arm 

Of great importance to all of us should be the continued complaint 
of the patient of pam in one general area, in this instance in the right 
arm shoulder and neck This insistence points to an organic lesion 
and not to a functional one. In the functional patient other areas are 
sooner or later incriminated Rarelv does he stick to one portion of 
his anatomy The paucitx of physical findings may be present in both 
Why did we regard the patient as a psy choneurooc? Chiefly I expect 
because we could find no other explanation for his distress Here was 
a patient who had been divorced, who had a background of unhappi- 
ness as the soil for his anxiety state, who had taken to alcohol to cure 
his difficnloes and w ho conanued to bowl right along even np to the 
time when he came into the hospital His stubborn and uncooperaave 
nature just added that much more evidence that our paaent w as suf- 
fering from a functional state. 

But, let us follow him a bit longer Within a few davs after admis- 
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sion to the hospital the lesion in the apex of the right lung had spread 
until there was now an area of opacity' very suggestive not of tuber- 
culosis, not of an apical cap, but of malignancy Here, then was the 
organic basis for his supposedly functional state Shortly after this the 
patient began to show atrophy of the muscles of the lower right arm 
and hand, the right pupil became smaller than the left, the palpebral fis- 
sure narrowed and the bulb retracted— all indicating a Homer’s syn- 
drome produced by compression or infiltration of the tissues of the 
sympathetic system 

This patient began to have symptoms after bowling for several 
hours and then going out into the bitter cold— a perfect setting for a 
refrigeration neuralgia or neuritis or whatever one might wish to call 
it. But, the lesion in the right apex spread, involved the cervical ver- 
tebrae, compressed the brachial plexus, comprised the esophagus and 
the trachea, finally led to a paralysis of peripheral type of the entire 
right arm with glossy skin, atrophy and weakness 

The patient terminated his earthly sojourn eighteen months after 
his initial complaint For exactly a year from the time of his first com- 
plaint there were no demonstrable bony changes even of minor de- 
gree Now what was found at autopsy on this patient^ A carcinoma 
of the apex of the right lung beginning in the bronchial structures 
and extending into the superior sulcus area, invading the ribs, the 
cervical vertebrae, and the soft structures at the base of the neck on 
the right side 

In my experience the tumors of the apex of the lung have been 
more often on the right side, have produced pain at some stage in 
their course, and have originated m the great majority of instances m 
the bronchial tissues and not in the tissues of the nervous system In 
other words, superior sulcus tumors are usually bronchogenic car- 
cinomas 

SUMMARY 

We have presented as examples two patients both regarded as suf- 
fering from functional nervous disease over a period of weeks and 
months Both were shown on further examination to have tumors of 
the lung, one m the right apex and the other m the left apex Both 
were examined by competent internists and neurologists The one ex- 
hibited many of the symptoms and signs seen m panic reactions of 
anxiety neurosis, the other, consistent pam in the right arm One lived 
sixteen months and the other eighteen months after the initial com- 
plaints began Both were shoxvn at autopsy to have sufficient organic, 
neoplastic disease to explain all of the symptoms presented through- 
out the long course of their illnesses 
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The consistent segmental distribution of pain is assiimcd to be of 
organic origin unul proved b> long observation not so to be. Pam in 
the upper chest or arm associated with slight percussion dullness over 
the apex and linked until a bistort of even slight hemoptysis is highlt 
suggestne of apical carcinoma Persisting pun in the arm with atro- 
phy or ucakncss or numbness of the cxtremit) calls for t-rat study 
of the apical portions of the lung A palpable gland m the supra- 
clavicular area should be removed for microscopic study 
Most of the apical tumors giving the above symptoms and signs 
hate been shown at autopst to be bronchogenic carcinomas Occa- 
sionally, as m one seen prcuous to the case described and showing 
much the same clinical picture, they are from nervous tissue of the 
sympathetic system 
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PRESENTATION OF CASES 

As a basis for discussion of lymphocytic choriomeningitis the fol- 
lowing clinical cases are presented 

Case I— F B , a white male of 17 years, was admitted to Presby- 
terian Hospital, Chicago, in March, 1935 He had been well up to four- 
teen days prior to admission At that time, both he and his younger 
brother suffered from a mild upper respiratory disorder characterized 
by slight elevation of the temperature, headache, nasal discharge and 
general malaise These symptoms lasted for about a week after which 
time both patients appeared to have recovered In a few days, how- 
ever, the older brother became ill complaining of throbbing headache, 
photophobia and stiffness of the neck He again had a slight elevation 
of temperature and a purulent nasal discharge He was not severely 
ill and was able to travel a distance of fifteen miles to consult his 
physician for local treatment of the nasal condition Four days before 
admission to the hospital the above symptoms increased m severity 
and vomiting was present 

Upon examination the patient was alert, lying quietly in bed shad- 
ing his eyes from the light He was able to give an accurate and 
complete description of the details of his illness The neck was rigid 
and painful to pressure The Kernig sign was bilaterally present The 
deep and superficial reflexes were present and equal on the two sides 
The plantar reflexes were of the flexor type There was no disturb- 
ance of sensation or coordination 

The temperature was 100 8° F The pulse ranged from 66 to 88 The 
leukocyte count was 15,000, being predominantly polymorphonuclear 
in character There were 4 6 million red blood cells The hemoglobin 
was 90 per cent The urine was negative 

The spinal fluid was clear The pressure was 105 mm It contained 
440 cells per cubic millimeter, 44 per cent of which were mono- 
nuclear lymphocytes, 56 per cent were polymorphonuclears The 
Nonne and Ross-Jones reactions were positive The total protein was 
36 mg per 100 cc The gold curve was 1111221100 The sugar was 
T4 mg per 100 cc The Wassermann reaction was negative The spinal 
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fluid was found to l>c sterile on culture and no organisms were found 
on direct smear 

The paticnc improied quickly following the initial spinal puncture 
The temperature returned to normal The spinal fluid twenty-four 
hours after admission contained 280 cells of which 50 per cent at ere 
mononuclear lymphocytes Four days after admission 90 cells were 
found m the spinal fluid These were all lymphocytes. The patient was 
dismissed twehe davs after the onset, being entirely free from all 
symptoms 

Case II — G H, a white boy of 8 years, fourteen days before ob- 
servation suffered a typical attack of measles without any complica- 
tions Tan davs before he was seen his mother noticed that he was 
apparenth ill He had a temperature of 100 2° F, complained of 
headache, soreness and stiffness of the neck, and refused to eat. Vom- 
iting occurred 

Upon examination in his home, it was found that the lad was not 
severely HI He was m bed and was playing with his toys The neck 
w as distinctly rigid The Kemig sign w’as slightly positive The tem- 
perature was 99 8° F There were no evidences of cranial nerve m- 
lolvement, and motor power, sensation and coordination were found 
to be normal The reflexes and optic fundi were normal 

The spinal puncture was performed at the home The fluid was 
clear, and the pressure was 180 mm Ninety' cells were present, all of 
which were lymphocytes The Nonne and Ross-Jones reactions were 
positive. The colloidal gold test gave a suggestive meningeal curve. 
The Wassermann reaction was negative. The sugar was 60 mg per 
100 cc. The fluid was sterde on culture and no organisms were found 
on direct smear 

The clinical symptoms rapidly disappeared so that within seven ts - 
two hours the boy felt and appeared well 

Casf III — G W , a white male of 54 years, was admitted to Cook 
County Hospital in April 1932 He was a vagabond The subjective 
history indicated that a week before admission he had a slight chill 
and began to have severe headache and stiffness of the neck as well 
as general malaise. Two days later he complained of double vision 
Nausea and vomiting were present 

Upon examination on admission it was found that the pupils were 
equal and reacted to light and convergence. There was no evidence 
of paralysis of the extrinsic ocular muscles and subjectively the diplo- 
pia had disappeared The optic fundi showed sbght blurring of the 
disks but no swelling was present There was no evidence of par al- 
\ sis of the skeletal muscles The reflexes were equal on the two sides 
and generalb brisk. The plantar reflexes were normal. There was no 
disturbance of sensation or coordination The neck was rigid, and the 
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Kermg and Brudzmski signs were positive The patient appeared ill 
The temperature was 102 4° F Herpes were present on the lips, and 
the tongue was dry and coated 

The blood shpwed a polymorphonuclear leukocytosis of 12,000, 
and there were 3 9 million red cells The hemoglobin was 70 per cent. 
The blood Wassermann reaction was negative The spinal fluid pres- 
sure was not taken, but the fluid was clear and colorless Six hundred 
and eighty cells were reported in the spinal fluid, 75 per cent of 
which were mononuclear lymphocytes The Pandy reaction was mod- 
erately positive The protein was 100 mg per 100 cc The colloidal 
gold curve was 0112222100 The sugar content was 67 mg per 100 cc 
The Wassermann reaction was negative On culture the spinal fluid 
was sterile and no organisms were found on direct smear of the ped- 
icle which formed in the fluid 

The patient continued to be rather ill for two weeks There was an 
afternoon elevation of temperature from 101° to 102° F During this 
time the headache and stiffness of the neck persisted A gradual im- 
provement began after the fourteenth day but it was not until the 
sixth week after onset that the symptoms entirely disappeared Re- 
peated spinal punctures during the time the patient was in the hospi- 
tal showed varying degrees of pleocytosis of the fluid which had the 
tendency to decrease gradually as the clinical picture improved He 
was discharged nine weeks after admission 

Case IV — L S , a white male of 32 years, was admitted to Presby- 
terian Hospital, Chicago, m May 1936 He had been well up to four- 
teen days previous to admission At that time he suffered from a mild 
upper respiratory disorder characterized by a slight elevation of tem- 
perature and slight nasal discharge and frontal headache Eight days 
before admission he complained of weakness and soreness of the neck 
and back The day before admission he complained of severe frontal 
headache, slight nausea, stiffness and pam in the neck 

Upon examination it was found that the neck was rigid and painful 
to motion The Kemig sign was bilaterally present The deep and 
superficial reflexes were present and equal on the two sides 
The temperature was 101° F The pulse ranged from 72 to 84 The 
leukocyte count was 12,900 and was predominantly polymorphonu- 
clear m character There were 4 4 million red blood cells, and the 
hemoglobin was 84 per cent The urine was negative 
The spinal fluid pressure was elevated and the fluid was clear It 
contained 410 cells per cubic millimeter, all of which were lympho- 
cytes The Nonne and Ross-Jones reactions were positive The total 
protein was 104 mg and the sugar was 45 mg per 100 cc The gold 
curve was 0012332300 The Wassermann reaction was negative 
A subsequent spinal puncture two days later showed 390 lympho- 
cytes The Nonne and Ross-Jones reactions were negative The total 
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protein was 87 7 mg Tile sugar was 62 7 mg Tlic gold curve was 
1122221100 Bacteriological examinations of both samples of spmal 
fluid revealed no organisms 

A tlurd spinal puncture done a week after admission revealed 86 
lymphocytes 

Recovery was somewhat slow especially m regard to nausea and 
vominng This, however, may have been more referable to a duodenal 
ulcer than to die meningitis At the end of two weeks the patient was 
free from all symptoms of the disorder He has remained well and no 
sequelae have been observed 

COMMENT 

The above cases all have certain features m common. Their onset 
was relatively sudden following some mdd infectious disorder Thev 
all occurred in the spring The clinical s> mptoms m all the cases u'ere 
those of meningitis In all, the pleocytosis of the spinal fluid was pre- 
ponderand) 1) mphocytic in character though in Case I there was an 
earlv preponderance of polvmorphonuclears. In all the cases the spmal 
fluid was stenle, the sugar content was normal and the globulin was 
slighdy increased Recovery occurred in all the cases 

Diagnosis —It is evident thac these clinical syndromes belong to types 
of meningitis characterized by lymphocytes in the spinal fluid They 
must be differentiated from tuberculous meningitis The mild course 
of the disorder, the fadurc to find tubercle bacillus and the normal 
sugar contents of the spinal fluid definitely indicate that they are not 
tuberculous meningitis Syphilitic meningitis, which is also character- 
ized by a lymphocytic pleocytosis, needs a lltde considaraoon. The 
finding of consistent negative Wassermann reactions of the spinal fluid, 
which at the same time shows evidence of an active inflammatory re- 
action, is entirely incompatible with a syphilitic infection Other con- 
ditions which produce a lvmphocync pleocytosis such as poliomyel- 
itis and epidemic encephalitis would hardly need to be considered 
except, perhaps, in Case II in which the pleocytosis was below 100 
These cases all belong to a benign form of meningitis which, m the 
past, would have been classified as aseptic or serous meningitis Be- 
cause of the preponderance of lymphocytes in the spmal fluid they 
have more recently been classified as benign lymphocytic meningitis 

THE BENIGN LYMPHOCYTIC MENINGITIC SYNDROME 
During the past decade benign forms of lymphocytic meningitis 
have attracted considerable interest. While such clinical syndromes 
have been encountered for mam vears there had been no unanimity 
of opinion as to their identit) and considerable confusion has alvva)s 
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existed as to their pathogenesis The earlier conception of these dis- 
orders was that they represented the meningeal reaction to acute in- 
fectious diseases, acute intoxications or trauma It has been known for 
years that in the beginning of many of the acute febrile conditions, 
especially in childhood, a lymphocytic pleocytosis may be present in 
the spinal fluid associated with an increase in the volume of spinal 
fluid with resulting increase in pressure These syndromes were classi- 
fied as serous meningitis 

Beginning in 1925 considerable interest was stimulated in reference 
to this syndrome by the rather frequent reports of sporadic and 
epidemic instances of a benign type of meningitis These reports came 
chiefly from Europe but instances were also reported m Amenca 
Wallgren 1 reported an epidemic which he called “meningitis aseptica 
acuta ” From scattered areas in Europe several reports were made and 
the diseases were designated as “acute benign idiopathic serous menin- 
gitis,”- 2 “benign aseptic purulent meningitis” 8 and “epidemic menin- 
gitis serosa ” 4 In this country the designation was “benign lympho- 
cytic meningitis ” B 

A review of the reported cases indicates that they were all clin- 
ically similar The onset was usually sudden and very frequendy as- 
sociated with some respiratory disorder The meningitic syndrome was 
usually rather mild but had the cardinal characteristics of meningitis 
These pertinent data were always obtained from the spinal fluid The 
fluid was clear and under slightly elevated pressure There was always 
an increase in cells ranging from 30 to 1500 or more This pleocytosis 
was preponderantly mononuclear lymphocytic in character However, 
polymorphonuclear cells were observed, though usually not more than 
to the extent of 40 per cent It is interesting that in the early days of 
the disorder the polymorphonuclear cells were more frequendy ob- 
served than in the later stages Instances have been observed in which 
the identical clinical picture was associated with preponderandy 
polymorphonuclear pleocytosis during the entire course of the dis- 
order However, the most characteristic pleocytosis was of the ly™' 
phocytic type The sugar and chloride contents were always normal 
The protem content was shghdy elevated No organisms were found 
in the spinal fluid either by direct smear or culture The clinical cours e 
of the cases was always comparatively mild, lasting from days to 
months, and recovery always took place Sequelae were thought to be 
absent 

Etiology —There was considerable agreement among the various au 
thois that these disorders Mere due to a filtrable virus Some sug 
gested that it was an attenuated form of tuberculous meningitis This 
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latter concept failed to nrou.se interest because of die lack of all con- 
firmatory ev idcnce While most obsen ers believed that it belonged to 
the virus group of disorders there was a considerable disagreement ns 
to the identity of the virus Some observers believed it to be related 
to pohom} cl/ns u bile others considered it to be a form of epidemic 
encephaktis 

These discussions, as to the relationship of tins disorder to other 
lines diseases were largclv rcninnated in 1935 by the report of Rivers 
and Scott, 0 who were able to recover a filtrable virus from the spinal 
fluid in tv pica! clinical cases This virus was capable of producing in 
Inborntorv animals a constant rv pe of h mphocvtic infiltration on the 
n enmges and choroid plexus 

With the recognition of the virus and the studv of the resulting 
pathologic changes as seen in the experimental animal, the term “iy in 
phot v tic meningitis has been replaced by or held to be synonymous 
with lympbocy tie choriomeningitis The virus is designated as the 
chonomeningiac virus 

Further investigations on the pathogenic role of this virus have re- 
vealed several interesting facts. There has been no proven instance in 
which one patient has contracted the disease from another This has 
suggested that there is an animal reservoir for the virus 7 In six proven 
instances of this disorder the varus of choriomeningitis was recovered 
from gray mice trapped in the homes of five of the patients Also 
mice trapped in the homes where infected animals had been knowm 
to exist were found to have a high percentage of immunity to the 
virus Several cases have also been obsen ed among laboratorj workers 
handhng infected mice Even though other animals are susceptible to 
the vims, it would appear that one of the sources of transmission is by 
the wav of the mouse 

The eases are seasonally distributed, being most prevalent in the 
spring The frequent association of choriomeningitis with respirators 
sv mptoms would indicate that the mode of the infection is through the 
respiratory tract The virus us most readily recovered from the spinil 
fluid or blood taken either at the height of or before the attack It 
lias, at times, been isolated from the nasal discharges and from the 
urine Protecting antibodies can usuallv be demonstrated in the blood 
at the end of sue to ten weeks and may persist indefinitely 

Clinical Picture —The clinical expression of infection with the chorio 
meningitic virus is known to be varied There is a non-nervous tv pc 
vv Inch has mans of the characteristics of rhe “grippe ” Clinical ev i 
dcnce of lymphocytic meningitis has been seen in epidemics of gas 
trointestinal disorders Besides the classical form of meningeal involve 
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ment, cases showing evidence of encephalitis have been seen Other 
cases have been described m which the syndrome corresponds to that 
of memngoencephalomyehtis Two fatal cases of hemorrhagic enceph- 
alitis have been reported by Howard 9 

It is evident that the choriomeningitis virus may produce wide- 
spread changes in the body It seems also to be true that in its ner- 
vous manifestations it may produce different clinical and pathologic 
syndromes This is in keeping with other types of filtrable virus The 
virus of poliomyelitis, at times, produces polioencephalitis and the 
clinical syndrome in the abortive nonparalytic cases corresponds 
somewhat to choriomeningitis The viruses responsible for measles, 
whooping cough and mumps presumably produce the syndromes of 
meningitis, encephalitis or memngoencephalomyehtis referable to 
those diseases 

The usual clinical picture is that of a mild meningitis, having a more 
or less sudden onset during or following symptoms of a mild upper 
respiratory disorder General malaise, headache, fever and stiffness of 
the neck are always present Vomiting is frequent but not constant 
As a whole, evidences of cranial nerve involvement are insignificant, 
though blurring of the optic disk is frequently reported 

Spinal Fluid Changes —The changes in the spinal fluid are confined 
to the cells, the globulin and pressure The sugar and chloride con- 
tents are normal The gold curve is not significant The Wassermann 
reaction is invariably negative and the fluid is sterile The cells vary 
greatly in number However, in the proven cases the cell count was 
always high Armstrong 7 states that a clear spinal fluid with a cell 
count of over 1200 points to choriomeningitis The consensus seems 
to be that the cell count may vary from 30 to 1500 or more 

Course —The course is usually mild, and it may last for only a few 
days More severe cases continue for weeks and some for months Re* 
cover}'' is the rule and, with the exception of the cases reported bv 
Silcott and Neuberger, 8 no deaths have occurred Sequelae have not 
been observed, which differentiates this disease from epidemic lethar- 
gic encephalitis 

Pathology —Pathologic reports concerning the changes present in 
proven cases of lymphocytic choriomeningitis are lacking There is a 
report by Howard 0 containing evidence that the virus mav be respon- 
sible for cases of hemorrhagic encephalitis 

Silcott and Neuberger 8 have reported the histopathologic findings 
from three cases which had the cardinal manifestations of acute b r m- 
phocvtic choriomeningitis Their findings would indicate that besides 
the meningitic changes, moderately severe encephalitis may be present 
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m the interbrain Rccausc these cases were fatal and the cause nnt 
proicd lit unis studies it is nut clear that the\ were due to the virus 
of choriomeningitis 


CONCLUSION 

Some clarification is neccssars concerning the concept of lympho- 
citic choriomeningitis The term signifies a hmphocyac mflammaaon 
of the choroid plexus and meninges A histopathologic diagnosis is 
being applied to a clinical s\ ndromc in which meager, if any, calid 
pathologic observations have been made Tins has come about because 
the unis rccoicrcd from the spina! fluid in some eases consistently 
produces a chonomcmngitis in expcnmental animals In designating 
all cases of benign Ivmphocycic meningitis as lymphocytic chorio- 
meningitis one is assuming that all cases are due to the specific virus 
There is cudence that the cardinal clinical mamfestanons of lympho- 
c\ tie chonomemngitis can be associated with or follow such disorders 
as measles mumps, cluckenpov or other virus disorders The second 
case reported here was presumably referable to measles. Alackay 10 
has observed a lad of 16 years who presented the classical clinical 
symptoms and spinal fluid findings of lymphocytic choriomeningitis 
during the course of mumps More convincing perhaps, is the report 
of Armstrong 11 In a typical instance of lymphocytic chonomemn- 
gitis he recovered the virus of herpes simplex from the spinal fluid 
and v as able to fulfill the usual criteria to establish its etiological role 

In the light of our present knowledge it seems premature to regard 
benign lvmphoc) tic meningitis as always being due to the chonomen- 
mgitic virus While it is probably true that the most frequent cause 
of benign lymphocytic meningitis is the specific virus, it should be 
home in mind that the classical clinical si ndrome can be produced by 
other pathogenic agents 
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PATHOLOGIC PYRAMIDAL TRACT SIGNS 
Elicitation, Interpretation and Evaluation 

Victor H Gosda M D * 

GENERAL CONSIDERATIONS 

Is determining why many errors occur in die elicitation and inter- 
pretation of sonic of the important neurologic reflexes, I have come to 
the conclusion that die textbooks on ncurologx and neurologic exam- 
ination do not give an adequate description of this phase of the exam- 
ination, especially for the beginner Gcneralh, the information for use 
in detecting the normal reflexes is satisfactory , but each book describes 
the technics somewhat differendy and with rather inadequate instruc- 
tions for eliciting the pathologic signs The photographs usually arc 
not pertinent and almost invariably show only the end result, omitting 
a satisfactory illustraoon of the most important part of die technic 
The interpretation of the elicited reflexes frequendy vanes, c\ en 
in the examination of the same patient by different neurologists This 
occurs most commonly in patients xvith a diseased pyramidal tract 
Vascular accidents, tumors, syphilis and multiple sclerosis are among 
the most frequendy encountered diseases of the nervous system The 
pyramidal pathxvav is imolved in a large number of these cases. 

Origin and Course of the Pyramidal Tract —At the present time it is 
generally accepted that the pyramidal tract has its ongin in the pre- 
central convolution (motor area), xvhich coincides structurally with 
the area of the pyramidal cells, and in the region just in front of it 
(premotor area) There is a narrow zone (strip region) between these 
two areas xvhich is of great importance in neurophysiologic research 
Circumscribed lesions of any of these areas produce vary ing manifes- 
tations Because the origins of the different pyramidal pathways he 
in juxtaposition m the cortex and after leaving the cortex their ana- 
tomic relationship becomes closer, any disease in the pvramidal tract 
almost alxvays simultaneously involves the whole system Therefore 
the resulting signs, at least for general purposes, hav e to be considered 
at the present tame as characteristic of pyuamidal tract lesion 
Many of the fibers originating from the motor cells are very long 

Qiiucai Professor of Neurology Loyola University School of Medicine 
Attending Staff Neurologist Coot County Hospital Senior Attending Neurolo- 
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some almost as much as one third of the whole body length It is 
little wonder, then, that these fibers are exposed to many pathologic 
changes The pyramidal fibers, also called corticospinal, upper motor, 
central or supranuclear neurons, after decussating at the lower border 
of the medulla oblongata, end around the anterior horn cells on the 
opposite side of the spinal cord Hence injuries above the decussation 
involve the opposite side of the body, and below the decussation in- 
volvement of the pvramidal fibers causes homolateral symptoms Re- 
gardless of the point of injury of the corticospinal neurons, the result- 
ing symptoms are the same 

We do not consider in this discussion those fibers which decussate 
in the midbrain, pons or medulla oblongata 

Results of Pyramid Tract Lesions —The pyramidal tract is regarded as 
the chief executive organ in the performance of voluntary movements 
A lesion of these pathways causes weakness of vohtionaljmovernents 
and not of individual muscles The resulting paralysis is rarely perma- 
nently complete and always affects diffuse muscular groups 

Involvement of the pyramidal system will lead to changes in the 
regular muscular tone, resulting in hypertonicity in the form of spas- 
ticity ut must be remembered that the limbs are flaccid in the early 
stages of sudden paralysis caused by involvement of the pyramidal 
system, and in exceptional cases of permanent hemiplegia 

Changes m Reflexes —Disease of the pyramidal fibers also causes 
some important changes in the reflexes, namely 

1 Increase of the deep (generally called tendon) reflexes, e g , bi- 
ceps, triceps, radiopenosteal (also called supinator), knee, ankle and 
jaw jerk In some cases ankle, patellar and wrist clonus can be elicited 
as a sign of pyramidal tract disease However, clonus may also be 
present in connection with general “reflex irritability,” in which case 
it is less regular in amplitude and rate There is no standard as to what 
constitutes a normal deep reflex The reflex may vary from time to 
time in healthy individuals, it may sometimes be very brisk but then 
it is uniform in degree Differences in one side or the other, or differ- 
ences in liveliness in the same extremity, e g , between the knee and 
the ankle jerks, should make one suspicious of organic involvement 
of the pyramidal system It is important to recall that for a time after 
sudden paralysis due to corticospinal neuron involvement, there is at 
first a loss of reflexes, supposedly initiated by the so-called shock 
(cerebral or spinal) 

2 The superficial (also called cutaneous) reflexes, e g , abdomina 
or cremasteric, are usually diminished or lost on the side of the paralv 
sis There arc minx ingenious theories to explain this fact, but non c 
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of them Ins been prosed, besides, in mans eases the superficial re- 
flexes arc not lost at all, and again, in other instances, the\ are lost 
only temporarily 

There mas be abnormal associated movements which can be observed 
onU as hen the spasticity is quite marked Their interpretation is not 
easy and not alyyays satisfactory 

Atrophy , in the real meaning of the xx ord, does not de\ clop in the 
mvolx cd muscles There mas be some atrophy' from nonuse, and after 
a duration of s cars there may be slight diminution of response to elec- 
tric stimuli but ncser leading to the reaction of degeneration 

THE BABINSKI SIGN 

It is apparent that so far sse have not encountered a sign svhich 
could be used alone as an absolute indicator of organic invoh cment 
of the p\ rimidal tract There svas no knosvn single objectis c sign 
dcfimtels prosing the invols cment of the corticospinal fibers until the 
advent of Babmski’s fundamental finding of the ‘ upgoing great toe” 
sshen the sole of the foot is scratched or stroked This sign became 
one of the most important in clinical neurology Babinslu’s sign is 
alsvays pathognomonic of some involvement of the pyramidal path- 
\\ ay , except in s ery rare instances when none of the extensors of the 
great toes are involved and all its short flexors are paralyzed b\ spino- 
muscular (also called lower motor, peripheral, nucleomuscular) neu- 
ron invols cment, and in the case of infants up to _thc age_of walking 
^Until this time the presence of a Babmski sign is suggestive of non- 
ms ehmzation of the corticospinal fibers It might be mentioned here 
that infants may, and frequently do, suffer from lesions of the pyra- 
midal tract, and that problems of differential diagnostic importance 
may be encountered m them 

In passing, we mas mention that there are short-lived Babmski 
signs, e g , during general anesthesia, poisoning with barbiturates or 
xxnth the belladonna group— especially' scopolamine— during insulin and 
uremic coma, during Chcvnc-Stokes 1 respiration, in normal sleep (?) 
follosving convulsive seizures— idiopathic or otherwise— and in the stake 
of artificially induced convulsion In these cases it is supposed that/ 
an oxia or .some other transient interference until the pyramidal func-1 
tion produces temporary inactivity 

Technic of Elicitation —No matter how objective a certain sign may 
be it cannot be evaluated as easils as, for example, a chemical reaction 
as long as it must depend on some activity' on the part of the physi- 
cian This is one of the reasons yyhv time and experience are required 
before sve can confidently state whether or not a certain reflex is 
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elicited There is no problem to solve xvhen anv of the pathologic 
reflexes is fully developed Lack of evaluation of the minor signs and 
improper technic are causes for misinterpreting a reflex 

It is generally accepted now that the responses to the Chaddock, 
Oppenheim and Gordon technics are nothing more than the Babmslo 
sign elicited from different parts of the wide receptive field for the 
“upgoing toe ” However, exact knowledge of the technic of their 
elicitation is not without benefit to our diagnostic skill The soles 
of some patients are so tender or are injured m such a wav, as to 
prevent the examiner from touching them In such cases the other 
technics might be very useful Besides, if we elicit dorsiflexion of the 
big toe with more than one technic, we are more fully convinced 
that we are dealing with a lesion of the pyramidal tract 

In trying to explain the technics of elicitation of the pathologic 
reflexes which are generally used at the present time, I shall deviate 
somewhat from the usual presentation and submit the technics as the\ 
ha\e proved most dependable m my experience In every instance 1 
shall give the technic or technics which, according to mv investiga- 
tion, have been most satisfactory in eliciting responses, even in their 
slightest manifestations 

The time has arrived for establishing a standard reflex technic This 
would assist physicians everywhere to understand a certain technic 
and to evaluate and interpret the responses more uniformly There is 
lack of uniformity in the clinical examination, as xvell as in the im- 
portant animal experimentations I know only too xvell that absolute 
uniformity cannot be achieved, but this should not deter us from 
attempting to reach such a goal 

Plantar Responses — I prefer a simple pm for eliciting the plantar 
responses, although a wooden applicator or match may also be used 
Chaddock recommended a moderately pointed nail file It is advis- 
able to use the same type of instrument and to become accustomed 
to its use Many contraptions have been recommended, and, in an 
attempt to standardize the method, “special stimulators” have been 
designed, but none of them has been generally accepted 

The recmvbent position of the patient is best for eliciting the plan- 
tar responses The patient is asked to relax if there is no unsurmount- 
able spasticity or he is not unconscious In the great majority of cases, 
xvithdraxval of the limb can be expected, it is, therefore, advisable for 
the examiner to grasp the leg of the patient just above the instep 
This xvill guard against excessive xvithdraxval and xvill keep the foot 
m a position so that the movements of the toes may be observed to 
best ad\ r antage The elicitation of responses is begun sloxxdx r from the 
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els forward, at first using slight stimulation, and holding the pin 
liost parallel with the sole of the foot in this manner unsighth 
natch marks on the sole of the foot arc eliminated If there is no 
sponse to mild stimuli, or if the sole is calloused, stronger stimulus 
needed In such cases the point of the pm becomes ier) handy If 
slight stimulus docs not suffice it is strengthened gradualh until a 
flex moiemcnt is noticeable Ankjlosis in the metatarsophalangeal 
mt of the big toe and extreme spasticitt of the muscles of the foot 
eient am movement of the big toe Athctoid moiements may 
eatK interfere with correct interpretation of the direction of the 
es 



ig 15 —The optimum location and the direction of stimulus for the ehdtation 
of the Babmsla sign 

The manifestation of the physiologic plantar reflex is the plantar 
lesion of all of the toes in the metatarsophalangeal joints This flexion 
s quick and almost always accompanied by flexion movements of the 
inkle, knee and hip joints, as n ell as by contraction of the calf mus- 
:!es and of the tensor fasciae femons muscle The normal plantar re- 
iponse is best ehcited from the mesial border of the sole On the 
ither hand the optimum location for the ehcitatton of the Babmski 
ugn is from the lateral border of the sole (Fig 15) The normal re- 
sponse and the Babinski sign if u ell developed, mav also be obtained 
bv stimulation of in\ part of the sole 
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The elicitation is begun with a mild stimulus, striking from the heel 
upward to, but not including, the ball of the foot, describing an in- 
ward curve just before reaching the base of the toes If there is no 
lesponse after repeated strokes, applying more force to each consecu- 
tive stroke, only then may we state that the Babinslci sign is absent 
Any differences between the two sides should be noted, as well as 
differences between the successive responses on one side, that is, the 
“upgoing t oe” may al ternate _with_, the ..plantar, flexion In-the-early 
stages of pyramidal tract involvement, these minor alterations may be 
the first signs of beginning loss of function of the tract When the 
Babmski sign is fully developed, it manifests itself in slow and force- 
ful dorsiflexion of the big toe Great care must be exercised not to 
interpret protective movements of the toes as reflex movements— this 
may not always be an easy 7 ' task 

Frequently, we may also observe a spieadmg (fanning) of the other 
toes simultaneously with the “upgoing toe ” The direction of these 
outer toes is generally horizontal, but they may turn downward or 
upward At times all five toes dorsiftex without spreading Very fre- 
quently, in addition to the toe movements, there is dorsiflexion m the 
ankle joint and flexion in the knee and hip joints Contraction of the 
calf muscles and of the tensor fasciae latae can be observed most 
frequently, if we are looking for it These widespread movements 
constitute the reflex flexion-defense withdrawal of the limb Accord- 
ing to the most xvidely accepted conception at the present time, the 
dorsiflexion of the big toe (stall referred to as “extension” in general 
usage and in many textbooks) is but a componen|jpart of this defense 
reflex Whether or not this is true, the fact rerpains that the mo r ' 
important and only definite pathognomonic movement is the dors 
flexion of the big toe Flexion movements in the other joints, as a 
ready mentioned, occur also in the absence of pyramidal involvemen 

It is of importance to know that in definite lesions of the pyramid: 
pathways we may encounter plantar flexion of the toes, including th 
big toe, by correctly executing the Babinski maneuver Many nenrol 
ogists consider this phenomenon as a sign of very 7 severe and irrepai 
able damage to the pyramidal tract My oxvn experiences with gur 
ishot and stab xvounds of the spinal cord during World War I are i 
(accord with this observation If the patient survives for a few month 
'this plantar flexion usually changes to dorsiflexion 

Chaddock's Technic —Among the confirmatory methods, Chaddocl 
technic is the most sensitive It consists in stroking the skin aroun 
the external malleolus in a circular direction, as depicted in Fig F 
Tins single stimulation includes tv o separate areas ongmallv recon 
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ncndcd b) Chaddock as being die most sensitive for the clicitaoon 
if the reflex The technic is to begin with a slight stimulation, stead 



Fig Id — Chjddock’s technic for eliataDon of the pathologic plantar response. 



Fig 17-Oppenheim s technic 

ily increasing it until the pressure reaches iLx maximum nr the end 
and maintaining this pressure for a fen seconds before remoxing the 
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stimulator If there is no response, the force of the stimulation is in- 
creased from the beginning of its application to the end This stimu- 
lated area is much less sensitive than the sole, therefore, the stimulus 
used in the Chaddock technic, besides being an mdicator of pyramidal 
involvement if the big toe dorsiflexes, also decreases the voluntary 
withdrawal movements of the limb to a great degree It is well to 
repeat the maneuver several times before declaring that there is no 
response It may be that the “summation” of stimuli explains that fact 
that occasionally, when the first applications do not evoke a response, 
the consecutive ones will, especially if the pressure is increased These 
observations are valid concerning the other technics also 



Fig 18 —The technic of Gordon 

Oppenheim's Technic.— The next technic in frequenev to indicate 
pyramidal fiber involvement is the technic of Oppenhemi (Fig 17) 
Theoretically, in this technic the leg is divided into three equal sections 
and stimulation is begun at the top of the middle third The thumb 
is pressed firmly on the inner border of the tibia, with a downward 
stroke, until reflex toe movements are noted This usuallv occurs 
when the upper limit of the lower third is reached At times it F 
necessary' to strike down to the internal malleolus with increasing 
force before the reflex can be obtained Only after repeating these 
manipulations several times, without a resulting dorsiflexion of the 
big toe, should we conclude that the Oppehheim method has failed 
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Gordon's Technic.— We ire still using the Gordon technic rouaneh 
hig 18) hut this mas soon lie discarded because this reflex is neaer 
resent at hen those prc\ loush mentioned are absent While ate ad- 
crc to the technic for its elicitation, it is best to folloat Gordon’s 
nginal recommendation, namel) , to stand at the outer side of the leg, 
otatc the foot slightlt cxtcmalla, press the fingers deeply upon the 
liddlc or lover portion of the calf muscles, simultaneously pressing 
nth the thumb on the opposite portion of the same muscles As in all 
ret ious technics, at e consider the reflex sign to be present if die great 
oe dorsiflexes 

When extreme sensitn it\ of the patient interferes with the applica- 
lon of any of the mentioned technics I find it \erv helpful to dnert 
he patients attention from the manipulation b\ having him strain 
ough or breathe deeph 

Mans other technics hate been described All of them hate had n 
air trial, but thc\ hate either not gnen positive results in a large 
nough number of eases or there at ere no benefits to he dem ed from 
heir rise so that thc\ base become obsolete 

THE ROSSOLIMO SIGN 

Not until Rossolimo described his sign did «e hate a rcallt nett 
:ontnbunon to the subject This is not a modification of the technic 
if Babinshi, but is an cntirclv different method of showing comco- 
pinal tract mtobement in the lover extremities With this technic 
he tendons of the toes arc pnmanh stimulated— shortened or length- 
:ned Thus the stimulus is propnoceptn e m contradistinction to the 
labinski method where the stimulus is exteroceptive In addition, as 
vill be explained the responses to the stimuli are different. The Ros- 
;olimo sign can be elicited b\ (a) short, quick upward taps to the 
ilantar surface of the toes, or (l>) hitting the ball of the foot with a 
aercussion hammer or (c) hitting the tips of the toes perpendicu- 
arly (Fig 19) with a sudden downward flap of the extended and 
;tiffly held fingers quickla at ithdravang the hand so as to enable the 
examiner to observe the reflex movements of the toes There will be 
to movement of the toes m healthv persons, or in extremely rare in- 
rtances a slight dorsiflexion may ensue However, in the presence of 
lyramidal tract lesions there is plantar flexion in the toe which has 
aeen struck or in the other toes also At times onlv the outer toes 
flex in plantarb direction or onl) the big toe flexes in this direction 
ind at other times all the toes execute the same movement. All of these 
uovements mav be accompanied bv slight abduction of the toes A 
aegative response should not be accepted until the above stimuli have 
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been repeated, with increasing force if necesary, using the different 
stimuli described above The Rossohmo sign thus executed is a good 





Fig 19— One of die variations of the technics for eliciting die Rossohmo sign- 
hitting the tips of the toes perpendicularly 

test for proving pyramidal tract involvement This sign may be pres 
ent in many cases of early multiple sclerosis when the aforementioned 
signs are not, or are only equivocal 

THE HOFFMANN SIGN (INCLUDING TROMNER’S TECHNIC) 

Thus far we have described only those signs which are definite u 
dicators of pyramidal tract involvement Before describing another r< 
flex, which seems to be an even more sensitive test for detecting 1' 
sions of this tract, we shall mention the^ Hoffmann sign and clonu 
which may be obtained at times when there is no demonstrable lesio 
of the pyramidal tract In a small percentage of men, when the Hof 
mann or the Tromner technic is applied, we have noticed flexion of a 
the digits in those exhibiting general hyperreflexia This was foun 
to be present in approximately 2 per cent of apparently normal co 
lege students I have found this reflex in aboutrthe same percentag 
of otherwise healthy appearing men (ages 17 to 38) during inductio 
for military service, and in a much greater percentage of paticn' 
suffering from idiopathic epilepsy (use of barbiturates 5 ) In all c 
these cases the responses were bilateral and equal Naturally, sligl 
symmetrical birth iniuries or unobserved diseases of the central nen 
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ous S)stcni could not be excluded jn nil of the cases We should also 
consider this sign as a possible carls indication of disease which has 
is jet no other manifestations It would be a rare finding however 
if m anx of these instances the Hoffmann sign were equal on both 
sides 


f ha\e never missed finding the bilateral appearance of the Hoff- 
mann sign after clcctricalU induced convulsions It lasts onh a few 
minutes during the stage of flaccidm of the muscles I emphasize this 



1 iff 20 —The technic for elicitation of the Hoffmann sign Note the dorstflemon 
of the hand. 

is nothing but an indication of spasticity of the muscles It is not a 
sign of spasdciti, although spastic muscles greatly enhance the flex- 
ion movements of the fingers I hare had the opportunity to demon- 
strate the presence of this reflex in cases of unilateral flaccid paralyses 
as a definite sign of corticospinal neuron involvement 
Technic.— For obtaining the best results with this method, first dor- 
sifiex the hand at the wrist joint (the doraflexion acts as reinforce- 
ment), then firml) grasp the middle phalanx of the semiflexed middle 
finger w ith tw o fingers (Fig 20) Stabilizing the hand in this manner 
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heen repeated, with increasing force if necesar\ , using the different 
stimuli described above The Rossohmo sign thus executed is a good 



» 

I jg 19 —One of the variations of the technics for eliciting the Rossohmo sign— 
hitting the tips of the toes perpendicularly 

test for proving pyramidal tract involvement This sign may be pres- 
ent in many cases of early multiple sclerosis when the aforementioned 
signs are not, or are only equivocal 

THE HOFFMANN SIGN (INCLUDING TROMNER’S TECHNIC) 

Thus far we have described only those signs which are definite in- 
dicators of pyramidal tract involvement Before describing another re- 
flex, which seems to be an even more sensitive test for detecting le- 
sions of this tract, we shall mention the^ Hoffmann sign and clonus, 
which may be obtained at times when there is no demonstrable lesion 
of the pyramidal tract In a small percentage of men, xvhen the Hoff- 
mann or the Tromner technic is applied, we have noticed flexion of all 
the digits in those exhibiting general hyperreflexia This xvas found 
to be present m approximately 2 per cent of apparently normal col- 
lege students I have found tins reflex in abourthe same percentage 
of otherwise healthy appearing men (ages 17 to 58) during induction 
for military sen ice, and in a much greater percentage of patients 
suffering from idiopathic epilepsy (use of barbiturates 3 ) In all of 
these ciscs the responses were bilateral and equal Naturally, slight 
symmetrical birth injuries or unobserved diseases of the central ner\ - 
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jus sjstcm could not be excluded in nil of the eases We should also 
:onsidcr this sign is i possible carl) indication of discisc which his 
is \ct no other manifestations It would be i rare finding however 
f in in\ of these instances the Hoffmann sign were cquil on both 
ndcs. 

1 hate never missed finding the bilateral ippenrante of the Hoff- 
mann sign after clcctncalK induced comulsions It lasts onh i few 
minutes dunng the stage of flacciditx of the muscles 1 emphasize this 
fact because manwicjirologists still bchcac that_thc_Hoffmann sign 



lig 20— The technic for elicitation of the Hoffmann sign Note the doraflttion 
of the hind 

is nothing but an indication of spasticity of the muscles It is not a 
sign of spasticity although spastic muscles greatly enhance the flex- 
ion movements of the fingers I have had the opportunity to demon 
stratc the presence of this reflex in cases of unilateral flaccid paralyses 
as a definite sign of corticospinal neuron involvement. 

Technic.— For obtaining the best results with this method, first dor- 
siflex the hand at the mnst joint (the dorsiflexion acts as reinforce- 
ment) then firmlx grasp the middle phalanx of the semiflexed middle 
finger with two fingers (Fig 20) Stabilizing the hand in this manner 
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proves to be of great benefit m observing the reflex movements of 
the other fingers Next grasp the end phalanx of the patient’s middle 
finger between the thumb and the index finger of the free hand and 
suddenly bend and release it (this is a modified technic of Hoffmann’s, 
who never reported his reflex), or snap the palmar tip of the middle 
finger with a quick, firm upward flick (one of Tromner’s many recom- 
mendations) The fully developed response manifests itself in an im- 
mediate flexion of the thumb and of all of the other fingers Many 
investigators, including myself , do not consider the Hoffmann ref ex 
to be present if the tlnnnb does not flex 
To avoid confusion and to honor the man who first used it, wc 
generally speak of this phenomenon as Hoffman n’s si gn I have men- 
tioned this sign as one which might be present only bilaterally in sup- 
posedly healthy individuals Naturally, it might also be present bilater- 
ally in a case of bilateral pyramidal tract im olvement anywhere above 
the fourth cervical segment, but m this latter instance other concomi- 
tant signs of pyramidal tract disease will lead to a correct diagnosis 
If the Hoffmann sign is elicited properly and is obtained unilaterally 
only, it becomes the most sensitive sign of pyramidal tract involve- 
ment of the uppe r ext remity Several other reflexes are recommended 
for the purpose of diagnosing pyramidal involvement of the upper 
limb, but m my experience none— not even the Mayer sign— ever ap- 
proaches the value of the Hoffmann sign In many cases, m applying 
the Hoffmann technic, especially xvhen there is spasticity of the mus- 
cles of the upper extremity, the whole arm jerks with simultaneous 
abduction of the shoulder and flexion in the elbow joints I would 
like to mention a finding of mine which I have not seen recorded 
elscv here, namely, that occasionally repeated and proper stimulation 
with the Hoffmann technic does not lead to flexion of the digits until 
the Tromner method has been applied immediate^ preceding the 
Hoffmann technic 

The hand area has a widespread representation in the motor cortex 
I he Hoffmann sign is diagnostic of a lesion m this cortical area 
md may point to the exact location, thus saving lives, e g , by earlv 
removal of a neoplasm pressing upon the hand area In such cases 
the Hoffmann sign is present without the Babmski sign 

CLONUS AND SUPRAPATELLAR REFLEX 

To elicit the ankle clonus xte bend the lower extremity in the hip 
and knee joints, and supporting the leg with one hand xve suddenh 
dorsiflex the foot \\ ith the other hand, using moderate force After 
* 'dung the maximum dorsiflexion the upv ard pressure is released 
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and thereafter moderate pressure is continuous!} sustained If alter- 
nating plantar flexion and dorsal flexion of the foot ensue, we max 
state that ankle clonus is present This clonus max be sustained or it 
max he of short duration Alan) times w hen e arc unsuccessful in 
obt lining -a_clonus in-thc-manncr. described above, ate may obtain it 
b) holding -the foot m a ma\imslh_dorsifleied-pasition_and hitting 
the Achilles tendon with a brisk blow of the reflex hamme r 

Idle patcUar_clomts is best elicited \\ ith die leg extended The upper 
border of the patella is pressed suddenl) downward with the thumb 
ind forefinger, releasing the force of the downward pressure by hold- 
ing the fingers stcadil) widi moderate pressure If alternating upward 
ind downward movements of the patella follow, this indicates the 
patellar clonus Occasionally, when this technic fails, I often obtain 
patellar clonus when I hit ni) forefinger, which is bent around the 
upper border of the patella, in a downward direction 

Hie suprapatellar refl ex, which consists in an upward movement 
of the patella when the forefinger is hit in exactly the same manner 
is described for the elicitation of the patellar clonus, is less frequentlv 
elicited than the regular patellar reflex When bilaterally and equallv 
present the suprapatellar reflex shows onlv general “reflex hyper- 
irritabihtv , but when present unilateral)) it signifies a pyramidal 
lesion an) w here above the second lumbar segment 

The mnst_clomis is found onlv in pronounced spasticity of the 
upper extremity It is elicited by sudden dorsal flexion of the hand 
but clonus is not present until alternating upward and downward 
movements are seen 

THE SONDA SIGN 

There are many controversial and unsolved problems in the inter- 
pretation and correlation of the findings in pyramidal tract involve- 
ment, e g , it has not yet been definitely decided w hethcr a certain 
part of the pyramidal system is involved when the Rossohmo sign is 
elicited and another when the Babinslu sign is present. Some neuro- 
physiologists have reported the finding of separate areas governing 
the “upgoing toe” part and the “fanning” component of the Babinski 
sign It seems to me that as far as the Babinski and its related signs 
are concerned, ‘organic ’ destruction or some temporary “functional’ 
suspension of a certain percentage of the pyramidal tract fibers is 
necessary before pathologic signs can be elicited This assumpnon 
might be of some importance for clinical and experimental purposes 
If this conception could be considered as valid, then we could state 
that the Chaddock technic yields positive results with approximate!! 
the same extent of corticospinal involvement ns the Babinski technic 
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but the lesion must be more extensive for the Oppenherm or Gordon 
techruc to result in the phenomenon of the “upgoing toe ” 



Fig 2] —Upper, The technic and manifestations of the Gonda sign Note the 
firm gnp and twisting of the fourth toe Lower, Occasionally only the flexing 
of all the outer toes results in dorsiflexion of the big toe 

Technic— In 1941, I described i sign and called it “tendon stietch 
reflex ” Clinically and experimentally (in primates), this sign proved 
to be a more sensirne indicator of pyramidal tract involvement for 
wthc lover extremity than any of the previously described methods The 
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ception I would not accept as confirmation of this statement the fact 
that prior to Tromner another neurologist stated that the tendons are 
only “conveyors” of the reflex mechanism It was stated recently that 
the tendons are merely “dead tissue ” They may be dead, but they 
have a nerve supply with special terminal fibers called the “organs of 
Golgi ” It is easily conceivable that stimulation of these end organs 
in the tendons, even without any stretch of the muscles, might excite 
enough afferent impulses on the reflex arc to ehcit a reflex 

Advantages of Method —Much study and experimentation will have 
to be done before this complicated problem will be solved scien- 
tifically Meanwhile I should like to mention that this new technic, 
for the first time, led to a definite dorsifiexion of the big toe in lower 
primates (Macaca mulatta) In higher primates (chimpanzee), with 
experimentally produced pyramidal tract lesions, it is also a more 
sensitive sign than those used previously It mav be of great practical 
importance that m those diseases of the central nervous system in which 
other tracts besides the pyramidal system are also involved— e g , amyo- 
trophic lateral sclerosis, Friedreich’s ataxia— and when the Babmski, its 
confirmatorv signs and the Rossolimo sign may not be elicited, my 
method mav be the only one which will definitely prove the presence 
of pyramidal tract lesions Besides these advantages and those men- 
tioned previously, it may contribute to the solution of the controver- 
sial question as to what constitutes the toe response in newborn in- 
fants and children up to the age when it changes to normal plantar 
reflex And last, but not least, because this sign is never present in 
individuals not suffering from diseases of the pyramidal pathway, it 
will help more than any other method in making a differential diag- 
nosis between organic lesions of the nervous system and symptoms 
caused by certain types of psychoneuroses or war neuroses In these 
litter cases the deep reflexes may be exceedingly lively and paralyses 
miv appear -which closelv resemble “organic” palsies 
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SUBDURAL HEMATOMA 


Eric Oldberg, MD* 

In this clinic I wish to describe and illustrate an entity which, de- 
spite its comparative frequency, still remains on occasion a neglected 
or unsuspected lesion for the general practitioner, and a difficultly 
diagnosed one for the neurologist or neurosurgical specialist It is 
always on our “must” program for teaching medical students, and it 
fortunately falls into that category of cases, m our sometimes somber 
field, m w hich we may expect a large majority of complete and per- 
manent cures if we can but be alert to and capable of recognizing 
the condition 

A subdural hematoma, as its name implies, is a hematoma which 
exists beneath the dura— between that membrane and the arachnoid 
It is therefore separated from the bram proper by the pia, the arach- 
noid and the intrevemng space between these layers which contains 
the cerebrospinal fluid, and from the potential space between the dura 
and the bone of the skull by the dura mater In this respect, its loca- 
tion is different from the position occupied by a meningeal arterial 
hemorrhage, an infinitely less common lesion, m that the latter almost 
invariably lies either outside the dura, in the space between that struc- 
ture and the bone, or between the layers of the dura itself 

PATHOLOGIC FACTORS 

For years subdural hematomas tvere confused pathologically with 
what Virchow had described as pachymeningitis hemorrhagica in tema 
a condition of supposed spontaneous subdural bleeding occurring m 
alcoholics, demented patients, patients with conditions causing cere- 
bral atrophy such as general paresis, and so on Head trauma was re- 
garded as i possible auxiliary factor, but it was Virchow’s idea that 
the meningeal change, or meningitis, was primary, and that the bleed- 
ing u is resultant and secondary Since the time of Virchow this opin- 
ion his altered, so thit it is now even doubtful that any such entity 
as described In him ever exists, at least in the manner he imagined 
Instead, a subduril clot is now generally accepted as having its 
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origin in tnnmi, the meningeal clnngcs being merely reactive phe- 
nomena Those few exceptions which arc nmssocintcd with trauma 
are caused l>v \cssel erosion from such a rarity, perhaps, as miharv 
meningeal carcinomatosis, but here again, the bleeding is primary as 
far as the formation of the condition is concerned 

The method of formation of subdural hematomas in interesting 
They arc usually confined to the convexmes of the cerebrum, and 
most commentators agree that the source of the hemorrhage is from 
the fragile \ eins in the region of the sagittal sinus E\ er> neurological 
surgeon knows from experience that the tensile strength of the venous 
vessel walls in this region is so slight that the amount of direct 
trauma such as that from forceps or a cotton pledget, necessary to 
rupture them is almost infinitesimal They are therefore situated and 
constructed in such a war as to be easily stretched and tom by out- 
side trauma to the head, for on the one hand thc\ are attached to the 
comparatu eh mobile brain w Inch maj be suddenly jolted out of 
position, while on the other the) arc connected to tire relative! v rigid 
sagittal sinus That these lesions arc almost unknown over the cere- 
bellum is therefore explainable bv the fact that no veins join its cortex 
to the median or straight sinus 

Trauma —This brings up the question of the amount of trauma nec- 
essary to inmate this pathological condition It is a seemingly paradox- 
ical fact that most of the cases of subdural hematoma that one sees 
clinically have resulted from rather trivial injuries On the other hand, 
out of the plethora of cases of severe cerebral damage with skull frac- 
ture which constantly pass through our hospitals it is the exceptional 
patient who subsequently develops a subdural hematoma Various ex- 
planations have been offered for this phenomenon, involving such 
things as individual variations in the tendency to bleed, m the consti- 
tuents of the blood, and so forth To me, the logical explanation seems 
to he in two factors which have been elaborated by Putnam first, 
that in severe injuries there is so much immediate edema of the brain 
that bleeding does not progress very far before it is stopped by pres- 
sure, and second and conversely, that when no such edema and pres- 
sure obtain, the brain sags away from the skull and dura when the 
patient is in an upright position, and thereby enhances the enlarge- 
ment of the clot 

Whatever the cause we may say that it is not only possible but 
usual for comparatively minor injuries to the skull to be the cause of 
subdural hematoma That they should occur more frequently in older 
individuals is readdy understandable upon the basis of the increased 
fragility of the veins with age. This does not preclude their occur- 
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rence even in infants, however, upon whom reports have been made 
bv Peet and Kahn, Naffziger, and others 

Process of Formation —When trauma to the head occurs sufficient to 
mpture one or more of the veins traversing the subdural space on 
their way from the cortex to the sagittal smus, the first thing which 
takes place is the extravasation of blood into the subdural space, and 
the formation thereby of a thin but extensive clot This clot will al- 
most always cover the whole of one hemisphere, and in some in- 
stances both hemispheres, if veins on both sides are tom In a small 
proportion of such cases, the clot then becomes completely organized 
without liquefying, and the blood cells contained in it are destroyed 
m the process In another small proportion, a minimal amount of blood 
becomes very largely mixed with cerebrospinal fluid escaping from a 
rent in the arachnoid, and such collections of fluid, becoming encysted 
m fibrin and miscalled subdural hygromas, may occasionally remain 
in status quo for years This fact has been pointed out and well sub- 
stantiated bv Munro and Merritt 

In the great majority of cases of subdural bleeding, however, the 
i esultant clot undergoes a series of interesting pathological steps First, 
as in all clots, it becomes encased m a layer of fibrin which precipi- 
tates from it and surrounds it, the center becoming liquid through dis- 
integration The contiguous dura, which forms the parietal boundary, 
then begins proliferating fibroblasts, a layer of which eventually 
sweeps around the entire clot, invading the fibrin This layer of fibro- 
blasts is thick and finally becomes vascularized at its attachment to its 
dural source The distant layer springing from the same source, and 
covering the visceral boundary of the hemorrhage, remains thin and 
avascular, however, for it is contiguous to the arachnoid which is 
devoid of blood supply 

The entire original clot, then, becomes a closed sac composed of 
semipermeable, dialyzing membrane, containing within itself a lique- 
fied protein substance which is constantly breaking down through 
disintegration and producing a material of great osmotic differential 
to cerebrospinal fluid, and separated from that liquid only by the thin 
arachnoid and a thin fibroblastic layer The result, of course, is that 
cerebrospinal fluid dialyzes through until the osmotic pressure of 
the hematoma fluid and the spinal fluid has equalized 

It has been estimated that this process continues for about three 
months, and the gradual growth bv such a method of this “tumor” 
would explain the slow progressive symptoms of the disease Certain 
it is that almost cverv hematoma one operates upon is startlingly enor- 
mous At least one hemisphere is usually completely covered, and 


SUBDURAL HEMATOMA 


65 


mass thicknesses of m o inches arc not uncommon There is a dispar- 
ity in report as to the percentage of bilatcrality, but I would estimate 
it to be 20 to 25 per cent 

Surgical Pathology — When the dura ot er such a lesion first comes 
into xicw it has a peculiar bluish hue, which is apparent through even 
so small an opening as a burr hole Upon opening the dura, a greenish 
membrane is encountered which is more or less attached to it, of 
course In organization of fibrin The greenness of the membrane has 
often been remarked upon, and has been attributed to transformation 
of blood into bile pigment bj the reticulo-cndothelial cells in the dura 
When this green membrane is perforated, the liquid and major por- 
tion of the hematoma gushes out bv the ounce, the color varying all 
the \\ aj from moderate xanthochromia to almost inkx black This dis- 
closes the greenish, thin, opalescent membrane of the visceral portion 
of the sac King loosely and unattached upon the arachnoid Remoxal 
of it reicals the normal, intact arachnoid 

CLINICAL FEATURES 

Hon does all the foregoing discussion influence the clinical features 
associated with subdural hematoma 5 First, there xwll usually be a his- 
tory of mpiry to the head more often than not of insufficient sever- 
ity to produce unconsciousness Sometimes this history of trauma can- 
not be obtained, either because the patient has forgotten it and his 
relatives have not known it, or because the patient has become men- 
tally aberrant I, m\ self, have seen mo successne patients from whom 
no traumatic history was obtained, who, xvhen mentally reoriented 
follow mg operation recollected having bumped the tops of their heads 
against automobile doorways when mounting the running board, and 
I have seen another w ho did the same against the door at the head 
of his basement steps 

Following the injury there xull be a latent period, usually lasting 
from mo or three weeks to several months During this tame the 
patient may feel perfect!} w ell, or, as is more often the case, he will 
have no complaint other than that of a dull and rather persistent head- 
ache, Then symptoms definitely attributable to direct cerebral embar- 
rassment begin to appear These max present themselves as focal and 
purely neurologic findings, but in my experience the commonest ini- 
tial cerebral manifestation is mental aberration — aberration of no spe- 
cial xanety but taking the form of a new-found silliness, forgetfulness 
and untidiness This exjxenence is home out by the fact that routine 
autopsies upon pitienrs committed to hospitals for the insane alxxwxs 
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show their quota of unsuspected subdural hematomas, the figures some- 
times running as high as those reported by Allen, Daly and Adoore in 
1935, showing 245 cases in 3100 consecutive autopsies upon psychotic 
persons 

Other than or in addition to psychosis, or at least deterioration, the 
neurologic symptoms may be legion, as would be expected of a lesion 
covering such an enormous territory as an entire hemisphere, and some- 
times both hemispheres These symptoms may be not only more or 
less cortical, as would be evidenced by such conditions as aphasia or 
hemiparesis, but they may be bizarre— homolateral paralysis sometimes 
occurring because of pressure of the opposite cerebral peduncle against 
the edge of the incisura tentorn, or homolateral homonymous hemian- 
opsia being produced by impingement of the lateral geniculate body 
upon the same structure In general, however, the definite neurologic 
symptoms will be accompanied by clinical signs which, when integ- 
rated, will prove logical and will provide clues indicating the under- 
lying pathologic condition 

Clinical Signs —In the description of the clinical signs of a condition 
which reveals itself in such a multiplicity of ways as does subdural 
hematoma, it is difficult to decide upon a proper order of presentation 
First, of course, comes objective evidence of mental aberration Per- 
haps next most common is the evidence of long-standing increased in- 
tracranial presswe This can be determined in the usual way by the 
examination of the optic fundi and, in addition, can be corroborated 
by lumbar puncture Usually one abjures lumbar puncture m the 
presence of choked disk, but in suspected hematoma it is valuable be- 
cause the discovery of xanthochromic fluid greatly aids in the diag- 
nosis, though it is not necessarily present, and because a normal fluid 
pressure in association xvith intermittent stupor, headache, and so on, 
is also significant oxving to the frequency xvith xvhich it occurs- 
usually m old clots to xvhich the brain has more or less accommo- 
dated X-ray examination of the skull is also important for, if the 
pineal gland should happen to be visible, it has been said on good 
authority to be pushed further out of position by hematomas than bv 
any other single type of lesion In addition to these general signs, 
there max 7 be various focal ones, the most common m my experience, 
being aphasia and nuld signs of hemiparesis such as central facial xveak- 
ncss and characteristic reflex changes 

CASE REPORTS 

The folloxxung cases illustrate the condition and manifest certain 
tvp.cal x a nations of it The first example is an ordinary one xvith a 
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successful conclusion, and I as ould say that it represents fairly ■well 
75 per cent of the cases encountered 

Case I —This patient was a 40 > ear old dock foreman, w hom I first 
saw some six weeks after the date of his injury The injury had oc- 
curred when the patient stepped upon a slack cable, which was sud- 
denly tautened by a donkcv engine, tossing the patient some 10 feet 
in the air and somersaulting him to the w ooden flooring of the dock 
The patient’s head was severely bumped, but he was not knocked 
actually unconscious and was only dazed for a few minutes. He was 
taken to the hospital by the company physician, w here \-ray plates 
of the skull uerc taken uhich rcicaled no abnormality and a midline 
pineal body The patient remained at home for a week during most 
of which time he was up and about the house and he then returned 
to work and worked stead il\ for three weeks, although during tins 
time he complained of ceaseless headache, which grndualh became 
more severe as time went by Finilly it became so seicre that the 
patient was again adnsed to rest at his home and this he did for a 
week, being out of bed a good deal of the time but the increase m 
his discomfort became so great that he was rehospitalized and had 
been so for one week at the time I first saw' him 

At this time the paaent was normal ncurologically and skull plates 
had not been repeated The optic fundi showxd no sign of pressure, 
but a lumbar puncture yielded clear and colorless fluid under the 
moderately elevated pressure of 275 mm of waiter 

Three days later a second puncture showed a pressure of 350 mm , 
and m three to four more davs the patient dci eloped bilateral early 
papilledema He also became somewhat nphasic and euphoric, devel- 
oped a slight right lower facial weakness and x-ray plates of the skull 
showed a 2 cm shift of the pineal bod) toward the right. 

A left parietal bur hole was accordingly made, and the dura ojiened 
and a large subdural hematoma identified A moderate-sized centrally 
placed osteoplastic flap was therefore reflected, and it was obvious 
that the hematoma covered the entire convexity of the hemisphere 
It was about 3 cm in thickness and when evacuated the yellowish 
cortex of the bratn fell away from the inner table of the skull quite 
markedly The patient was given 1000 cc of half-normal saline solu- 
tion intravenously and placed m bed with the foot of the bed ele- 
vated and the jwttent lying on his left side. 

Within a week the optic fundi aphasia mental change and facial 
weakness had all disappeared The spine was repunctured on the eighth 
postoperative day and the pressure seen to be normaL The patient was 
up and about on the ward several davs before his discharge, two weeks 
from the dav of his operation Within three months he was back at 
work, and he continued at this occupation for ten vears until he finally 
died of cardiorenal disease 
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Not all patients attain the happy result of Case I, however I would 
say that one of the most dangerous and difficult problems with which 
the neurosurgeon has to deal is the situation in which he is forced 
by circumstances to take immediate action in a case in which active 
bleeding may still be in progress Case II illustrates why I have taken 
the stand that under all circumstances, even in the face of our usual 
dictum against moving head-injury patients, I must operate m such 
situations in mv own hospital with my own staff The time element 
alone, if spent waiting for a willing but unfamiliar nurse to respond 
to one’s needs and washes, may swung the balance 

Case II —This patient, a 52 year old hospital superintendent, w'as 
seen ten days after his injury The injury had occurred in an automo- 
bile collision in which the patient, who w^as driving his car, collided 
with another and bumped his head against the wundshield, producing 
about one-half hour of unconsciousness On regaining consciousness 
the patient drove his own car to the hospital of wffiich he avas super- 
intendent and received first-aid therapy, had x-ray plates of the skull 
taken, avhich were negative and in which the pineal body w^as not 
calcified, and rested a few' hours On the followung day he returned 
to work and vmrked for several days, despite an increasingly severe, 
generalized headache This finally grew' to be of sufficient propor- 
tions to produce vomiting on a couple of occasions and the patient, 
therefore, reentered the hospital, wffiere he had been for three days 
prior to mv visit to him on the tenth day after his injury 

On this visit the patient W'as sitting on the side of his bed with a 
tible drawm in front of him and w'as signing the pay checks of the 
various hospital employees He W'as alert mentally but complained of 
terrific headache There w'as bilateral early papilledema but otherwise 
the patient w'as neurologically negative He had been a knowm hyper- 
tensive for a number of years, and his blood pressure w'as 200/110 
A spinal puncture w'as performed w'hich yielded xanthochromic 
fluid under a manometric pressure of 500 mm of waiter Within forty- 
eight hours the patient’s headache had increased to an almost unbear- 
able point, and he w'as becoming stuporous This progressed so rap- 
idly that bv the time operative arrangements were completed and I 
could arrive at the hospital wath instruments, wffiich was about two 
hours, the patient w r as in coma A burr hole w'as placed over both 
parietal areas, about 3 cm from the midline, and a bilateral subdural 
hcimtonn was disclosed 

There w'as a thick, red clot and, m addition, continuous bleeding 
u Inch it seemed impossible to stop It finally did cease, how r ever, after 
the patient s blood pressure had dropped, and a small piece of muscle 
" r as implanted in the hope that this would help prevent further bleed- 
•F Withm eighteen hours, however, the patient, w'ho had not re- 
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gained consciousness, vv ent inro extremely deep coma, his blood pres- 
sure rose to 240/140, and his temperature began to rise, having reached 
about a degree above normal at the time I was called He was accord- 
ingly transferred to mv hospital bv ambulance immediately , while the 
operating room was made reads I reentered the old operative inci- 
sion about twenty-four hours from the nmc of the previous opera- 
tion, and on opening up the field was again met by profuse and un- 
controllable bleeding The patient had a convulsion on the table, his 
blood pressure rose to unmeasurable heights, and finallv, after re- 
moving bone with rongeurs bilatcrallv toward the sagittal sinus, and 
using hot water irrigation, muscle and fascia implants, a reasonable 
degree of hemostasis seemed to hav e been obtained The patient, how- 
ever, did not show anv improvement and expired overnight Autopsy 
permission was granted, and it revealed that large veins on either side 
of the sagittal sinus had been completely sheared off, leaving apertures 
like portholes in the sagittal sinus 

For the reason so dramatically and tragically illustrated in Case II, it 
is w ell, as with brain abscesses, to wait a tame w hen possible, and not 
to take action, especially'- early , until one is certain that the die is cast 
and escape impossible. Case III illustrates a somewhat rare but not im- 
possible eximplc of spontaneous remission. 

Case HI —This 26 year old patient was struck on the head with a 
packing case, was not knocked unconscious and continued to work, but 
in a period of twelve to fifteen hours he developed such a severe head- 
ache that hospitalization was deemed necessary This was done and the 
panent continued to he in bed without displaying any objecBve local- 
izing neurologic signs A lumbar puncture performed on the fifth post- 
traumauc day yielded xanthochromic fluid under the markedly ele- 
v ated pressure of 500 mm of w ater I saw the patient two days follow - 
mg this and a second puncture was performed, yielding fluid which 
vv as soil xanthochromic but in less degree and the pressure of which 
was 250 mm At the nme of my visit the panent complained of head- 
ache and saff neck, but there were no neurologic findings whatev er 
except for some slight engorgement of the optic fundi 

The panent improved gradually, and a spinal puncture done on the 
twelfth post-traumatic day yielded very faintly xanthochromic fluid 
under a pressure of 200 mm., and another puncture done five davs 
later yielded clear and colorless fluid under the slightly' high normal 
pressure of 170 mm of water 

The panent connnued to improve rapidly, and when last heard from 
was perfectly well and without disability 

Case IV is included in order to emphasize that we should not, in 
medicine, allow ourselves in our wish for simple explananons to be car- 
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ried to the absurd It is obvious from contemplation of the manner of 
formation of subdural hematomas that they are dynamic and not static 
lesions Symptoms from them increase, and I often oversimplify to 
medical students by saying that “patients with subdural hematoma are 
almost always either dead or operated upon within six months ” Yet a 
certain number of cases are seen by me each year, some with med- 
icolegal complications, m which this diagnosis has been made and in- 
sisted upon by some well-meaning physician, as long as three to five 
years after the alleged etiological trauma I would say the case to fol- 
low is an average example 


Case IV —This patient, a 50 year old wife of an accountant had 
been in an automobile accident sixteen months before she was referred 
to me with the diagnosis of subdural hematoma, this being based 
upon a history of persistent headache, positional dizziness and gener- 
alized lassitude At the time of the injury the patient had been ren- 
dered unconscious for a period of two hours, and had remained in the 
hospital for six weeks in the small town in which the accident hap- 
pened Following her return to her home in Chicago, the patient re- 
mained in bed and had a practical nurse for several weeks subsequently 
She then began gradually to get up and about but she developed a 
marked fear of any strenuous activity, either mental or physical, be- 
cause this apparently increased the discomfort, and as a result lived as 
a semi-mvalid This state of affairs continued until a year had elapsed, 
after which time symptoms began to increase slightly and the patient 
spent considerable time in bed She had passed the menopause five 
years previously She had no children, and her husband seemed to be 
a somewhat oversohcitous type The patient had been examined by a 
number of physicians and had been out of the city to a couple of 
large medical centers before being referred to me 
In view of the long history and the obvious fact that the patient 
and her husband needed to be satisfied in their minds that no serious 


surgical condition was developing, the patient was admitted to the 
hospital She complained considerably and required a good deal of 
analgesic and sedative medication Complete neurologic examination 
and examination of the optic fundi were all normal X-ray plates of 
the skull revealed no abnormality and no evidences of fracture, old or 
recent, and the pineal body was calcified and lying in the normal posi- 
tion m the midhne Lumbar puncture yielded clear, colorless fluid 
under the low normal pressure of 110 mm of water, in which all find- 
ings v ere completely within normal limits 


It was explained to the patient and her husband, as well as to the 
referring physician, that no space-occupying lesion, such as a subdural 
hematoma, seemed to be present, and that the symptoms, which fur 
R time had undoubtedly been genuine following the patient’s moder- 
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itelv scicrc head injur) were now rapidh approaching in cntirch 
functional state. The matter of cnccphalograph) was also discussed, 
and all concerned w ere informed bs me that there was some psycho- 
logical nsh in performing this procedure on this tx pc of patient since, 
if it did not help considcrablx , it might very hkelv do the opposite 
Because nothing ten constructne with regard to management of the 
case could be rcasonabh expected with this procedure, it was decided 
to abjure it After a thorough medical elimination of other possible 
causes of headache, ps> chiatric consultation xvas called and at last hear- 
ing was still proceeding intermittently, several months after I saw the 
case, with a moderate degree of success The patient at first resented 
the thought that her complaints might not be organic in nature. 

My final protocol concerns a kind of experience w hich, for all our 
wgilance, occurs with distressing regulantx each y car However, such 
an experience does haie a three-fold good effect First, it helps to 
keep us humble Second, it reminds us to think long and carefull) 
before resigning ourselves to mactivitv in the face of impending 
death and bolsters our morale when we advise stricken famihes to 
haxe a simple exploration, exen x\hen we know how high are the 
probabilities of fruitlessness (This does not mean that we, for in- 
stance, advise decompression for some such lesion as tuberculous men- 
ingitis, but onl) that no matter how strongly we feel we will en- 
counter a glioblastoma in a patient w ith a rapid history of an expanding 
lesion, our consciences must demand confirmation, for sometimes we 
are wrong ) And third, providence seems to balance those cases we 
neglect from ignorance with others, equally unsuspected and unex- 
pectedly hit upon, in the face of apparently overwhelming odds 

Case V — This patient, a man of 65, had been an enigma at the hos- 
pital m which he was a patient. He had been seen b) several leading 
neurologists, and opinions were eienl) divided as to whether he suf- 
fered from some diffuse encephalitic process or a malignant glioma 
of the brain Several spinal punctures had been performed, the 
dynamics chemistry, serolog) and cell count of which had been nor- 
mal, x-ray plates of the skull w ere also normal except that the pineal 
bod), which xvas in the midhne, was interpreted as being sbghtlx de- 
pressed When I saw the patient, he had been ill in the hospital for 
about two weeks and had been in coma for several days. There xvas a 
complete right hemiplegia and a complete aphasia had existed prior 
to the onset of coma The blood pressure was low, and spinal fluid 
pressure on punctures had never shown anx 7 increase in intracranial 
tension, as stated above The lesion had been progressn e, as far as the 
history xvas concerned, ox er a number of w eeks The family gax e no 
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history of any antecedent history, therefore, m view of the rapid 
progress of the lesion, I felt it was probably a malignant infiltrating 
glioma, which was destroying brain tissue rather than pushing it to 
one side and creating edema and, as sometimes happens with such 
cases, there was no increase m intracranial pressure and no great pineal 
shift 

Following my visit the patient remained in a precarious condition 
and finally expired in about a week Autopsy permission was obtained 
and a bilateral subdural hematoma was disclosed, which was larger 
over the left hemisphere than over the right. The family then remem- 
bered that the patient about two months previously had come home 
from his xvork, which was that of laundry man, and had complained 
that he had been in a minor automobile collision and had been thrown 
against the metal roof of the cab of his delivery truck In view of the 
pathologic nature of the lesion, double indemnity was awarded in the 
case of this death on the ground that the lesion was necessarily post- 
traumatic, whether the original trauma had ever been officially re- 
ported or not 

SUMMARY 

I have attempted to make clear the manner of formation and the 
clinical manifestations and vagaries of this interesting and not uncom- 
mon condition Bear in mind the surgical pathology of its development, 
the dynamic nature of its progress and the paradox of its appearance 
in mild rather than severe head trauma Only thus can we conscien- 
tiously discharge our duty to our patients, and, we hope, maintain a 
high diagnostic batting average It is worth it 
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A discussion of facial pain based upon the location of the patho- 
logic change is not cnctrclv satisfactory from the clinical standpoint 
The etiology of too irmn\ cases of pun in the face is still obscure 
A much more \ ahiablc classification is based upon the description of 
the pain which frequently is so n pical that a clinical diagnosis mat 
be made from the historv This is particularlv true when considering 
the surgical relief of facial pain, for certain trigeminal neuralgias w ith 
distinct clinical characteristics arc amenable to operatise procedures, 
whereas other neuralgias of the face chnicalh differing from the first 
tv pc only in the description of the pam arc not affected or may even 
be aggravated b\ such surgical thcrapv 

TRIGEMINAL NEURALGIA! 

Symptomatology —Trigeminal neuralgia is a distinct clinical enrirv 
characterised by severe parovv sma! pam confined to one, two or three 
divisions of the trigeminal nerve without sensory or motor disturb- 
ances in the face The parow sm is described as a sharp, shooting dart- 
ing, stabbing, burning, cutting, tearing, grinding, boring or jabbing 
pain m the teeth, jaw, cheek, eye or temple lasting onlv a few seconds 
The spasmodic nature of the disease with practically complete free- 
dom between the crises except for perhaps a slight soreness in the face 
is an essential feature of the condition (Fig 22) 

Initially the pain usually occurs spontaneouslv in the upper or lower 
jaw Commonly it is referred to a tooth, which though it be pro- 
nounced healthy by the dentist, is finally removed at the insistence 
of the patient. Unfortunately, relief from such measures is not forth- 
coming, for dental disease is not an etiologic factor in this condition 
The pain gradually increases m frequency and radiates over a wider 
area to the check, tongue, lips or lower jaw With increasing parox- 
ysms the pain tends to spread, although for y ears it mav be confined 
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to one division of the trigeminal n6ive, usually the third, occasionally 
the second and rarely the first 

Trigger Zones —The patient soon recognizes that a paroxysm may be 
set off by mechanical irritation of a small area of skin of the face or 
mucous membrane of the mouth Merely touching these “trigger 
zones” or “dolorogenetic areas” will induce an agonizing paroxysm 
Usually the trigger zones are situated about the bps, the nose or on 
the alveolar margins of the jaws The pain induced by stimulation of 








Fig 22 —An arose s phantasy depicting the horrors of trigeminal neuralgia (From 
a lithograph by Alexander Ver Huell ) 

the trigeminal nerve may be referred to areas quite distant from the 
situation of the trigger zone, even to a completely anesthetic area 
Thus the trigger zone may be in the upper hp, while the pain is in 
the forehead or lower jaw Even a breeze blowing on the face may be 
an effective stimulus so that the patient wears a shawl Washing the 
face may induce such agonizing pam that dirt is allowed to become 
matted on the cheek The irritating stimulus need not be exogenous 
Chewing, swallowing, or movements of the tongue may be quite ade- 
quate to bring on a paroxvsm of pam As mute evidence of this, m 
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patients suffering from ncurilgia of the third division, the affected 
side of the tongue maj be nnrhcdlj furred as compared to the clean 
surface on the other side The agony of eating is such that these suf- 
ferers rapidlx lose x\ eight due to inanition and dehy dration 
Diagnosis —The histors is practically pathognomonic of the condi- 
tion— indeed, since there arc no constant abnormal neurologic or phy s- 
ical findings, the diagnosis must be based upon the history The con- 
dition is characterized by remissions which may last months or even 
years Not infrequently during the summer or xvintcr the patient is 
free of pain, only to suffer agam tilth the change of weather 81 
Strangck enough the right side of die face is affected more fre- 
quendy than die left. The condition occurs more commonly in the 
female than in the male, but is almost invariably found in the latter 
half of life. Occasional!} it is encountered in a young individual, but 
in such eases one is always suspicious that it is symptomatic of an- 
other mtracnmal condition In 2 to 5 per cent of cases 0 14 the condi- 
tion occurs on both sides of the face, usually not simultaneously 
Symptomatic Tngemlnal Neuralgia — Occasionally facial pain identi- 
cal with that of tic douloureux ma\ occur as a manifestation of an- 
other disease of the nervous sv stem Paroxysmal facial pain is encoun- 
tered in multiple sclerosis more frequendy than die chance coincidence 
of the tv o diseases A plaque in the spinal root of die trigeminal nerve 
is present in some of dicse cases, and is thought to be responsible for 
the pain. Syringomyelia or syringobulbia may also have, as a symp- 
tom, attacks of facial pain presumably due to involvement of trigeminal 
nerve centers by the syrinx Another disease in xihich typical tri- 
geminal neuralgia maj appear as a symptom is tabes dorsalis One 
might consider the facial nc as a lightning pain but coincident pains 
in the extremities are infrequent. Rarely, one of the first manifesta- 
tions of a neoplasm m the cerebellopontine angle will be typical 
paroxysmal trigeminal pain Symptomatic trigeminal neuralgia usually 
may be clearly differentiated from the essential variety by the pres- 
ence of neurological changes and in particular by sensory disturbances 
in the distribution of the fifth nerve Such alterations m nervous func- 
tion in a patient suffering trigeminal neuralgia should lead one to 
search carefully for an intracranial lesion. 

Pafhogeneus —The pathological basis of trigeminal neuralgia has not 
vet been adequately established Early it was assumed that the pain was 
related to vascular disturbances m the gassenan ganglion Since the 
disease occurs predominately in older individuals who are likely to 
hive moderate or severe arteriosclerosis, one would expect to find 
vascular changes in and about the gassenan ganglion However such 
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alterations are no more pronounced in patients suffering from tri- 
geminal neuralgia than in patients of the same age group who die of 
other diseases Moreover, many individuals suffering from trigeminal 
neuralgia have no evidence of arteriosclerosis or other vascular disease 
in or about the gasserian ganglion It therefore seems difficult to give 
credence to this theory of the pathogenesis of trigeminal neuralgia 

It has been suggested that aberrant vessels passing across the tri- 
geminal root between the pons and gasserian ganglion or sclerotic 
plaques m such vessels might irritate the nerve root Dandy 8 has par- 
ticularly emphasized this view since in the cerebellar approach for the 
relief of trigeminal neuralgia he is able to visualize the structures about 
the trigeminal nerve better than those operators who perform the 
classical retrogassenan neurotomy In 1932 he stated 2 that in patients 
with trigeminal neuralgia he had found a 12 5 per cent incidence of 
vascular abnormalities and a 5 per cent incidence of otherwise asymp- 
tomatic tumors in the cerebellopontine angle Seven years later 8 he 
reported that the incidence of tumor was still 5 per cent but that 
\ iscular anomalies were present in nearly all other cases Most neuro- 
surgeons believe that in the vast majority of cases of trigeminal neu- 
lalgia no gross pathological factor is known 

Lcwy and others 0 20 suggested that pathologic changes in the thal- 
amus were the basis of trigeminal neuralgia However, this view has 
not been generally accepted, largely due to the fact that significant 
thalamic disease has not been found in the brains of patients who have 
suffered from trigeminal neuralgia 

TREATMENT 

Principles —The therapy of this condition is directed to a diminution 
of afferent impulses reaching the central nervous system through the 
affected trigeminal nerve This may be accomplished by drugs de- 
creasing the conductivity of the trigeminal nerve, by blocking the 
trigeminal nerve or bv anatomical interruption of the fibers of one 
oi more branches of the trigeminal nerve Although dental, sinus and 
other local facial lesions are not considered ecologically related to 
trigeminal neuralgia, it is advisable from the general medical stand- 
point to eliminate any infection in the mouth or sinuses Sometimes 
such procedures will bring about a rather long-standmg remission of 
the trigeminal pain It should be emphasized, however, that such treat- 
ments should be made for the purpose of eliminating actual smus or 
dental disease and not primarilv for the relief of trigeminal neuralgia 
per sc 
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Medical Managemenf 

Dnigs.~AIcdicil management in cirlv and mild eases mav gne slight 
relief Reccnth Diudoff 5 lias reined the old treatment suggested bv 
Hutchinson, naineli, the administration of ferrous enrbonate in doses 
of 60 grains a dav The persistent use of this thcrapi is said to relieve 
trigeminal neuralgia but m\ personal espericnce w ith this medication 
is disappointing 

Tbtaritiuc hydrochloride has been suggested as a means of treating 
trigeminal neuralgia. 1 The results of this thcrapj vv hen critically re- 
newed arc not encouraging It is said that the treatment must be 
gn en for several months before results can be expected, but knowing 
the tendency of trigeminal neuralgia to undergo spontaneous remis- 
sions, it seems likely that such remissions ha\e occurred during the 
treatment of those patients who were said to ha\e recencd benefit 
from vitamin B t therapy 15 

Once the paroxysms arc established, medication is of no significant 
or lasting a able To tide the patient oxer a crisis until more adequate 
therap) can be administered, mchlorcthyleve ma> be of temporan 
\aluc The predominant effect of this drug on the trigeminal nerve 
was recognized during the first World War when occupational ex- 
posure to it was found to produce a numbness of the face The usual 
method of treatment is to pour 15 or 20 drops of trichlorethv lene on a 
handkerchief in a cone of paper The patient, sitting or lying to avoid 
falling should kghtheadedness develop, places his face over the open end 
of the cone and inhales until the odor has disappeared If the inhalation 
is taken a few minures before a meal, eating may be possible without 
discomfort The patient should be w amed that the drug should not be 
inhaled oftener than three to four times a daj, for more frequent 
inhalations may produce an intoxication One patient suffering from 
a severe trigeminal neuralgia was brought into the hospital in a coma- 
tose state Her husband stated that because of the severe pain she had 
inhaled two or three 4-ounce bottles of tnchlorethylene within a daj 
or two gradually becoming more and more stuporous It was several 
days before she recovered from her mtoxicaton. While narcotics will 
relieve the pain, their administration is not advisable owing to the 
danger of addiction This is particularly to be emphasized since such 
treatment mav lead to a more difficult problem than the original 
complaint. 

Alcohol ln(0cbonj — For all paaents whose pain is severe, the treat- 
ment of choice is interruption of the trigeminal nerve or its branches 
This may be done by an alcohol injection of the peripheral nerves 
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the gasserian ganglion, or by surgical section of the root Which of 
these procedures should be carried out is a question to be decided 
upon by the physician m each individual case Alcohol injection pro- 
duces a temporary paralysis of the nerve, with simultaneous return 
of the function and usually of the pain in three to eighteen months 
Occasionally a gasserian ganglion injection will Idst many years 14 If 
the individual has mild or infrequent paroxysms or shows neurotic 
tendencies, it may be wise to inject alcohol into the involved division 
or peripheral nerve to determine the patient’s reaction to the resulting 
paresthesia Not only is the individual given an opportunity to decide 
whether the numbness is preferable to the pain, but the surgeon may 
determine that a retrogassenan neurotomy will give relief For this 
reason some operators are of the opinion that all patients should have 
a preliminary injection before surgical section However, since the in- 
jection is not without pain or danger, a primary retrogassenan neu- 
rotomy is advisable in patients whose general physical condition sug- 
gests a hfe expectancy of more than five years and who are sufFenng 
severe paroxysms at relatively frequent intervals 

The following case illustrates the value of a preliminary alcohol 
injection 

E P, a 52 year old locomotive fireman, was admitted to the Uni- 
versity of Chicago Clinics on August 2, 1943 He complained of an 
aching, jerking pain in the left cheek of three years’ duration About 
one year after the onset of the symptom the patient consulted a 
dentist who, finding a “white spot” over the premolar teeth, extracted 
all his upper teeth Relief not occurring, all the lower teeth were re- 
moved— but the pain persisted In March 1943 the pain became so 
severe that he was unable to sleep at mght He was given a series of 
22 “shots” in the right cheek, which relieved his pam for two weeks, 
but when it returned it was more severe than ever 
The pam was a constant ache fairly well localized to the left cheek 
near the temporomandibular joint For periods of ten minutes to two 
hours it became sharper and jerking, after which it returned to a 
persistent ache "While it occurred at any time of the day or night, 
it was often brought on by talking, eating, wearing a denture or ly- 
ing on that side of the face Because of the difficulty in eating and 
sleeping, the patient lost 20 pounds in weight 

The past history and functional inquiry were not contributory 
The patient was a thin, edentulous male, whose physical examina- 
tion revealed no abnormality His memory was not good, but he 
blamed this upon loss of sleep Neurologic examination otherwise was 
normal except for a slight hypalgesia over the left upper lip and cheek 
The diagnosis in this case was not clear The patient’s description of 
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his pain was not that of a t\ pical trigeminal neuralgia The exacerba- 
tions of severe pairt brought on by talking, eating and so forth sug- 
gested tic douloureux, but the constant ache made the condition atyp- 
ical Tor that reason an alcohol injection of the none was advised as 
a therapeutic test 

On August 3, 1943 after anesthetizing a small area of the check, a 
needle was inserted through the foramen ovale to the gasserian 
ganglion After injection of 0 5 cc of 1 per cent novocainc the skin 
innervated bv the second division became anesthetic and following 
another injection of 0 5 cc of nov ocainc that supplied b) the third 
div ision became hv pcsthctic An injection of 1 cc of absolute alcohol 
was made and another injection of 0 5 cc after the needle had been 
withdrawn 1 cm The patient experienced a burning sensation in the 
face as the injection was made 

On the following morning the sensor) disturbances were less pro- 
nounced and largcl) confined to the area of innervation of the third 
division The patient's pain w as less, so he was discharged to return in 
one week However, his pain returned and on August 6, 1943 another 
injection was made in the left gassenan ganglion, 1 2 cc of alcohol 
being used An anesthesia of the second and third divisions was ob- 
tained His severe pain was immediate!) relieved One >ear later, Au- 
gust 2, 1944 he returned His face felt numb and he had some pares- 
thesias in the face, but none of the former severe pams He still had 
pncncallv a complete anesthesia of the second and third divisions of 
the trigeminal nerve with paral)sis of the masseter and temporal 
muscles He had gained weight and felt quite well 

This case illustrates the value of alcohol injection Although the 
history of this patient w as not quite typical of true trigeminal neural- 
gias, he obtained almost complete relief from interruption of the func- 
tion of the fifth nerve If this patient’s pain returns, a rctrogasserian 
neurotomy is contemplated Such unusual cases of trigeminal neural- 
gia occasionallv are seen. A block of the fifth nerve is necessary to 
estabhsh the diagnosis and to be certain that nerve section will relieve 
the pain Not infrequendv the severe parox>sms may be abolished 
leaving the background paresthesias stall present 

The alcohol injection may be made into a peripheral branch of the 
trigeminal nerve at the supraorbital, infraorbital or mental foramen, 
depending upon the location of the pain If more than one division is 
involved, the gassenan ganglion must be injected While it is possible 
to inject the third division alone at the foramen ovale, it is impossible 
to inject either of the other divisions or an) two other divisions selec- 
tively with ccrtaintv Injection at the foramen rotundum is too haz- 
ardous for routine use One must then consider the probability that 
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the injection of the gasserian ganglion will produce a complete paral- 
ysis of the trigeminal nerve with anesthesia of all three divisions 

The injection must be made when the patient is awake so that the 
position of the needle may be determined with certainty— by the in- 
jection of 0 5 cc of 1 per cent novocame Unless an anesthesia of the 
area innervated by the injected nerve is obtained, alcohol should not 
be used, for there is danger of injecting intracranial structures which 
may produce serious sequelae Blindness, oculomotor paralysis and 
unilateral deafness are not unknown as sequelae of attempted alcohol 
injections of the gasserian ganglion If the desired root or ganglion 
is not struck after three or four attempts, it is usually better to desist 
ind attempt another injection at a later date since not only is the 
patient hurt by the attempts, but the novocame injected infiltrates 
slowly into the tissue and may reach the nerve thus producing anes- 
thesia when the tip of the needle is too far away for an ilcohol 
injection to be effective Usually 1 cc of absolute alcohol is all that 
is required for a good block of a peripheral nerve or the gasserian 
ganglion In spite of the preliminary novocaimzation there is consid- 
erable burning pam as the alcohol reaches the nerve fibers This dis- 
appears within a few minutes leaving the area anesthetic Before car- 
rying out the procedure it is frequently advisable to give the patient 
% or % S r (0 015-0 010 gm ) of morphine If the first division is 
rendered anesthetic by the injection, the cornea should be protected 
by an eyeshield as described later in this paper 

Surgical Methods of Treatment 

Fifty years ago the surgical therapy of trigeminal neuralgia was 
largely confined to methods of sectioning or stretching the peripheral 
branches of the fifth cranial nerve 10 At about that time it was recog- 
nized that such procedures were quite temporary, for Horsley 15 and 
Rose 20 were suggesting operations upon the trigeminal root and gang- 
lion Unfortunately the surgical technic then was not developed to a 
sufficiently high level that such operations could be performed safely 
Surgical procedures upon the peripheral branches have been largely 
discarded except for the avulsion of the supraorbital nerve This is 
still carried out in selected cases of first division pain when the con- 
dition of the patient precludes a more serious operation, or in cases 
in which the possibility of keratitis is to be avoided even at the risk 
of recurrence of the pain 

Classical Refrogassenan Neurotomy —The classical retr ogassenan neu- 
rotomy (Spiller-Frazier operation) remains the safest and most certain 
method of surgical treatment of trigeminal neuralgia The mortality 
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from tins procedure is low (less than 1 per cent) and the morbidity 
slight Ordinarily the period of hospitalization is not more than fhc 
or si\ days It is possible selectively to cut any desired dnision or 
dirisions of the trigeminal none and to leave intact the motor disi- 
sion Thus, in the majority of cases, because the pam is confined to 
the loner part of the face, the first dmsion of the trigeminal nerve 
is spared If the section has been adequate complete relief of pain is 
obtained Grant 0 reported 9-19 operations with complete relief of the 
pam in 942 instances In the seien patients having no relief, it yvas 
issumed that the pam was not that of trigeminal neuralgia and that 
operations should not have been performed Such an error m diagno- 
sis might have been avoided bv a preliminary injection of alcohol into 
the appropriate branch of the fifth nerve 

Opfrattve Results —The most cvtcnsiv e report upon the operative 
results of retrogassenan neurcctonn is Grants compilation 0 of the 
cases operated upon at Philadelphia the majority b> the late Charles 
1 razicr The figures presented here are based upon those data 

Recurrence — Following what was considered by the operator to be 
complete sensory root ablation the pam recurred m seven patients m 
the senes of 359 cases (2 per cent) In the senes of 590 patients in 
vv horn partial section was accomplished there w ere forty-four recur- 
rences (7 4 per cent) In all bur four of these cases the recurrence was 
in the first div ision w hich had been deliberately spared Avulsion of 
the supraorbital nerve was sufficient to relieve thirty of these cases 

Paresthesias— Following retrogassenan neurotomy the majontv of 
patients have little complaint referable to the anesthetic face Approxi- 
mately 13 8 per cent notice paresthesias, such as numbness, heat or 
cold itching, drawing or twitching In Grant’s senes 3 4 per cent had 
more severe paresthesias which w ere usually- referred to as a bummg 
aching pam These paresthesias may develop immediately after the 
operation or occur at later intervals, but usually within the first year 
or two Some of these patients will become so accustomed to the par- 
esthesia that it does not bother them but the majontv continue to 
complain of paresthesias of greater or lesser severity The relief of 
such disturbances is not very satisfactory Secondary operations ujxm 
the sensory rooc do not relieve the pam nor has sympathetic surgery 
given good results 

Complications —Keratitis — Following complete section of the sen 
sorv root, keratitis results m approximately 16 7 per cent of esses and 
in approximately 10 per cent of these cases enucleation of the eye is 
necessary to control the infection Following subtotal section of the 
root the danger of keratitis is much less— approximately 4 4 per cent— 
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and the severity of the keratitis is also less The keratotts may result 
from involvement of the cornea by the herpes which frequently de- 
velops about the lips after operation or more commonly from trauma 
due to painless scratching of the cornea by dust or cinders lodging 
in the conjunctival sac To avoid such a complication the patient 
should be advised to keep the eye protected by a shield attached to 
the nm of spectacles and snugly fitted to the contour of the orbit To 
prevent fogging the lens, small performations may be made in the 
shield or the glass treated by “antifrost ” The patient should be advised 
to wash out the eye morning and night with a boric acid solution and 
to report to his physician if the slightest corneal injection develops 
Unfortunately, some patients do not take this advice seriously I had 
one patient who, instead of washing the eye out morning and night, 
would dab a piece of cotton into the solution and wipe it across the 
cornea By such trauma he shortly developed a keratitis If simple 
irrigations do not relieve the keratitis, it is advisable to suture the 
eyelids Under no circumstances should a cotton pad be placed over 
the eye, for these patients are apt to open the eyelids, allowing the 
cotton to rub painlessly on the anesthetic cornea Castor oil dropped 
into the conjunctival sac morning and night will keep the cornea 
moist 

Facial Paralysis —Facial paresis occurred m 3 4 per cent of Grant's 
cases The majority of patients with this complication recovered com- 
pletely within six months, but a few did not recover It has been sug- 
gested that the cause of the facial paralysis may be either hemorrhages 
in the pons due to an avulsion of the sensory root of the fifth nerve 
or damage to the petrosal nerve or vein by stripping the dura mater 
from the floor of the skull Gardner and Babbitt 7 have noticed hemor- 
rhages m the middle ear m certain cases complicated by facial paralysis 

Other Complications —Rarely the third, fourth or sixth cranial nerve 
may be damaged during a retrogasserian neurotomy Since many of 
the patients are elderly, it is not surprising that occasionally a hemi- 
plegia due to thrombosis or hemorrhage develops as a complication 
Such vascular accidents are the usual cause of the rare fatality which 
occurs following the operation In a few cases cerebral anemia due to 
a rapid fall in blood pressure during the operation with the patient 
sitting may produce symmetrical areas of necrosis in the paracentral 
region and later death from pneumonia Rarely trophic disturbances 
develop m the anesthetic area of the face Usually these are the result 
of chronic irritation of the skin or mucous membrane The lesion is 
usually a necrotic area lined by granulating tissue It responds poorly 
to any type of therapy (Fig 23) 
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Posterior Refrogessenan Neurotomy —Dandy 5 5 < has u tiliz ed a sub- 
cercbcllar approach for sectioning the posterior root of the trigeminal 
nerve, for he claims that following partial section by this route there 
is never corneal disturbance neicr loss of the motor branch, little, 
if any, loss of sensation in the face, rarely facial paralysis and severe 
hemiplegia This method in the hands of a highly skilled surgeon 
■would appear to ha\c definite advantages but many neurological 
surgeons consider it technically more difficult and potentially more 



Fig 23 —Trophic disturbances about the nose of a patient following alcohol 
injection of the gasserian ganglion for the relief of tic donlouretn. The patient 
tvas constantly wiping the nose on account of paresthesias. 

dangerous than the classical retrogassenan neurotomy The preserva- 
tion of sensation in the face with complete relief of pain and infre- 
quent recurrence (2 per cent) is much in favor of the operation, for 
it prevents the disagreeable paresthesias m the numb face Hyndman 17 
finds that he can obtajn equally good results with little or no sensory 
loss using the subtemporal approach and only sectioning a part of the 
posterior root of the trigeminal nerve These observations suggest that 
the trigeminal root undergoes a rearrangement of fibers as it passes 
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from the gasserian ganglion to the pons so that the divisions are no 
longer separately or isolated]/ grouped 
Medullary Tractotomy —With a view to eliminating paresthesias in 
the face by sectioning only the pain fibers of the fifth cranial nerve, 
Sjoqvist' 7 m 1938 introduced medullary tractotomy as a means of 
relieving facial pain The operation is carried out by a suboccipital 
approach and the descending tract of the trigeminal nerve is sectioned 
near the level of the obex (Fig 24) Obvecrona 24 has reported upon 
the largest senes of cases operated upon by this method In thirty 
patients having unilateral trigeminal neuralgia he performed a medul- 



pig 24 —A cross section of the mcduLla oblongata through the level of mcdul 
lary tractotomv showing the area of the incision 

lary tractotomy with no deaths In eighteen cases an analgesia of the 
face resulted, m nine a hvpalgesia and m three cases no sensory’' loss 
was detectable The pain was relieved immediately in most cases but 
eight patients had a recurrence of pam, two of whom had a subtotal 
or complete analgesia of the face The disturbances in appreciation of 
temperature did not parallel the pam loss Some impairment of touch 
was usually detectable In two-thirds of the cases disturbances of 
equilibrium were present, though usually transient Grant and his 'co- 
workers 10 11 12 20 30 had previously emphasized this complication m 
their senes of fifteen cases Both Grant and Ohvecrona found that the 
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patients complained of paresthesias, in Oln ccrona’s senes 16 7 per 
cent had such disturbances But more important, eight of Ohvecrona’s 
senes had unilateral paralysis of the \ocal cords Herpes labialis and 
keratitis Mere reporred m Olnecronas senes In four of Grant’s pa- 
tients hiccoughs m ere a troublesome, though temporal} , complication 
Olnccrona operated upon four patients suffenng from bilateral tn 
geminal neuralgia, although in onl> three cases was the operation per- 
formed bilatcralh In the one unilateral and one bilateral case little 
or no relief u as obtained but in the other tv. o bilateral cases good 
results folloMcd the operation 

Oln ccrona s report appears to be fair!) representative of the results 
obtained ba other operators on smaller senes of cases Almost all 
neurological surgeons u ho have tned the procedure have had excel- 
lent results only m the majonty of cases For this reason both Grant 
and Ohvccrona conclude that it is not idea! as a routine procedure 
for tngeminal neuralgia but that it has a definite place in the treat- 
ment of selected cases 

ATYPICAL TRIGEMINAL NEURALGIA 

Atypical tngeminal neuralgia is a designation used to include mana 
larietics of facial pain, uhich differ m some clinical respects from 
trigeminal neuralgia and which have no known etiology The\ are 
frequentU referred to as psvchalgias because of them association w ith 
psychoneurotic marufestanons Although this t} pe of pain mni be 
as bitter]} bemoaned as that of tic douloureux frequently the calm 
mien of the panent seems to belie his complaints However, in some 
cases the pain is so distressing and annoi ing that the patients threaten 
suicide become drug addicts or markedly psychopathic 

The main distinction between this group of facial neuralgias and 
typical tngeminal neuralgia is in the (iteration of the pain While in 
tic douloureuA the pam is paroxysmal, lasting only a few seconds, in 
atypical tngeminal neuralgia it tends to persist for relam eh long 
periods of time, although there mu be severe exacerbations for a feu 
seconds or minutes The descnption of the pam in the tw o conditions 
mai be similar In a ti pical neuralgia Glaser 8 found that a dull ach- 
ing pam is the most common description of the sensation, occurnng 
in approximately 37 per cent of the cases, but many patients complain 
of a burning throbbing, shooting sharp bonng, drawing or pulling 
feeling in the face, which, it will be observed, is quite like the descrip- 
tion of the pain in true tngeminal neuralgia Less frequenth die dis- 
tress is described as gnawnng, sore, toothache knifcllke, pricking, beat- 
ing, needle-like, gnppmg bugs-creepmg, electnc, nnghng, lightning, 
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bursting, nagging, stinging, smarting, itching or tearing These sensa- 
tions persist for minutes, hours, or on occasions are present to a cer- 
tain degree constantly for days They are aggravated by cold, fatigue, 
heat, draught, menses, excitement, eating, brushing teeth, talking, worn’ 
and other irritating factors 

It will be noticed that the most frequent factor aggravating the 
pam is cold, which also initiates the paroxysms of trigeminal neuralgia 
It is therefore not surprising that the atypical and typical trigeminal 
neuralgias may be confused at times, especially if a critical history is 
not taken This is particularly apt to occur, for patients suffering 
atypical trigeminal neuralgias are quite suspectible to suggestion, and 
the inquiring physician stressing the symptoms of trigeminal neuralgia 
might easily induce them m such cases 

Not infrequently facial pam is associated with sympathetic phe- 
nomena, such as lacrimation, edema of the face, corneal and conjunc- 
tival injection, salivation, nasal discharge, flushing of the face, and 
nausea and vomiting Somewhat more than half of the cases have such 
sympathetic phenomena associated with the pam Rarely do the sym- 
pathetic phenomena occur without pam The location of the pain 
does not necessarily predicate the sympathetic discharge In other 
words, the patient may have pam in die lower jaw and lacrimation or 
conjunctival injection In many cases the onset of the pam is referred 
to a specific incident, such as extraction of a tooth, a wound of the 
head, or some unusually intense emotional experience 

The location of die pam varies a great deal in these cases, and even 
in the individual case, but it differs from the typical trigeminal neur- 
algia m that it is never quite so localized or confined to one or two 
divisions of the trigeminal nerve Usually it involves die side of the 
face, particularly the cheek and eyeball, and extends backward above 
and behmd the ear into the side of the neck It may, however, be 
more or less confined to the cheek, the eye, the cheek and eye, or oc- 
casionally to the lower jaw, but usually it radiates posteriorly in the 
direction of the ear and temporal region In a few cases the pam is 
bilateral, extending across the midlme to the opposite side of the 
face The lips are most commonly said to be involved by such pam, 
the disturbance being felt in the perioral region on both sides and in 
the cheek and ear on one side 

In the majority of these cases, psychiatric examination reveals per- 
sonality characteristics suggesting a psychoneurosis and the pain is 
often said to be psychogenic m origin Why the neurotic manifesta- 
tion takes the form of facial pam is not clear, and even a detailed 
analysis of the case is not always elucidative m this regard 
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SYMPTOMATIC FACIAL PAIN 

Man) organic diseases of the head will give rise to facial neuralgia, 
some through the mechanism of referred pam but others due to direct 
irritation of the trigeminal ncnc Among the more common condi- 
tions causing pain in the face arc smus infection, dental abnormalities, 
ocular disorders, neoplastic disease and vascular disturbances 

Sinus Infection at a Cause of Facial Pain — ' The pam resulting from 
infection of the air sinuses is usual!) dull and aching in character 
Rarely arc there acute parow sms such as one encounters in true tri- 
geminal neuralgia Not infrequently the pam is aggravated in the after- 
noon as the sinuses become filled with mucus The history of a previ- 
ous cold and the presence of a nasal discharge and local tenderness 
over the smus aid m the diagnosis Poor transtlhunmation and roent- 
genologic evidence of clouding usnallv confirm the diagnosis The 
parow smal pain of trigeminal neuralgia is rarelv, if ever, an accom- 
pimnicnt of sinus infection 

Dental Abnormalitiei —Without question the teeth are considered by 
the laity to he the usual cause of facial pain and } ct actual!) they arc 
rarcl) the responsible agent Dental caries, gingivitis and apical ab 
sccsscs do giv c rise to facial pain, \v Inch may be limited to the diseased 
tooth or referred to a division of the trigeminal nerve Usually the 
discomfort is a persistent ache accompanied b) local soreness aggra- 
vated b) biting or eating Impacted wisdom teeth an) produce a 
chronic ache in the side of the face but rarelv do thev gn c rise to 
a tvpical trigeminal neuralgia The ache is usnallv referred to the re- 
gion of the ear and may be aggravated by chewing or movements of 
the jaw Malocclusion of the teeth associated w ith temporomandibular 
arthritis dues induce a severe pam in the side of the face, which occa- 
sionally has sharp agonizing exacerbations This s)ndromc, like those 
prev muslv mentioned, usual!) consists of a persistent pam that is pres 
ent most of the time, aggravated bv eating, chewing and movements 
of the jaw Upon examination there ma) be an audible creaking of 
the joint on auscultation and tenderness on pressure. Dental apjihanccs 
to relieve tension upon the articulation usually suffice to alleviate the 
discomfort. 

The following case illustrates a rare dental complication 

I f~, a 36 )ear old housewife, was admitted to the Umvcrsit) of 
Chicago Climes April 7, 1943, complaining of severe pam in the left 
mandible In 1939 she had a block of the inferior alveolar nerve for 
removal of an impacted wisdom tooth, following which the lower 
jaw remained numb and the face became painful The numbness f>cr 
sisted, but the pam varied considerably m intensity About tavo y 
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before admission the pam became severe again and was not relieved 
by local dental procedures The pam continued and about a month 
before admission an alcohol injection was made in the lower jaw This 
therapy, however, aggravated the pain It was described as a constant 
ache with sharp stabbing exacerbations radiating into the temple In 
general the pain centered about the lower jaw but it was present in 
the cheek and the temporomandibular articulation with radiation to 
the left ear Codeme was necessary for relief 
Her past and family history revealed nothing relevant to the pres- 
ent complaint except that she had had many previous illnesses, dys- 
menorrhea, nervous exhaustion, heart “strain,” and recurrent periods of 
depression initiated by strenuous emotional situations 
Phvsical and neurologic examinations were quite normal except for 
the findings referable to the left side of the face and jaw Over the 
distribution of the third division of the left trigeminal nerve a hypcs- 
thesia to pinprick and cotton was present, but deep pressure m this 
region was painful The remaining teeth were m good repair but there 
was a scarred area in the posterior portion of the left lower alveolar 
arch, at the site of the removed wisdom tooth, which was tender to 
touch or pressure Any manipulation of this area caused severe pam 
The patient was seen by dental surgeons, who found no dental ab- 
normalities but considered the scarred alveolar ridge an adequate 
source of her trouble The mandibular nerve was blocked by novo- 
caine, with complete relief of pam and abolition of the sensitivity 
of the scar She was then able to bite well, a process that formerly 
was quite painful 

Roentgenograms of the temporomandibular joint showed no abnor- 
mality Occlusion was adequate 

Section of the lower divisions of the left trigeminal nerve was ad- 
vised, but the patient wished to consider it since she was apprehen- 
sive of the operation and its sequelae 
On June 6, 1943, she returned because the pam was increasing and 
she was forced to take 3 grains of codeine dailv for relief Her clin- 
ical findings had not changed m the interim 

On June 8, 1943, the patient was anesthetized bv intravenous sodium 
pentothal A vertical incision was made in the left temporal region 
and earned through the temporal fascia and muscle The bone was 
perforated, and the opening enlarged by rongeurs The dura mater 
was elevated from the floor of the middle fossa, until the foramen 
spinosum was identified It was plugged by a small piece of cottonoid 
and the middle meningeal artery was cut The dura mater was then 
separated from the sheath of the third division of the trigeminal nerve 
An incision was made in the sheath posterior to the gassenan ganglion 
and the sensory roots of the third division were avulsed A few fibers 
of the second division were removed but the motor root, readily iden- 
tified, was left intact Moderate oozing was controlled bv muscle 
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scamps The muscle, fascia and skin were then closed in anatomical 
la> ers b> interrupted black silk sutures 
The patient had an uneventful com alcscencc and was completely 
relieved of pain The ah eolar margin w as no longer render and pain- 
ful The area innervated by the third dn ision of the trigeminal nerve 
u as completely anesthetic as \r ell as the greater part of that supplied 
by the second division The left masseter muscle contracted feebh 
The patient was discharged from hospital on the fifth postoperative 
daj 

She has been seen on two subsequent occasions, the latest one Feb- 
ruary 23, 1944 At that time she had no pam in the face or jaw, but 
a pressure sensation about die left ear She had been worrying a 
great deal and suffered headaches and insomnia There was still an 
anesthesia of the area supplied bj the third division of the left trigem- 
inal nerve and marked hypalgesia of the second division The mas- 
seters both contracted strongly She was well satisfied with the result 
of the operation 

Vascular Disturbances —Another type of facial pam that occasionally 
tends to be confused with trigeminal neuralgia is the so-called histam- 
ine headache, which is presumed to be due to vascular disturbances 1 '’ 
The attacks occur usually at night or m the e\ enmg with a peculiar 
regularity and are associated with profound flushing and laenmanon 
on the affected side Night after night the patient may be ayvakened 
at the same hour by a severe, throbbing, unilateral pain m the temple 
cheek or eye The attack has a sudden yiolent onset, lasts thirty to 
sixty minutes, rarely longer, and subsides rapidly The carotid vessels 
may be tender during the episode. There is no associated vomiting or 
visual hallucinations, and the affected paQents rarely have a migrain- 
ous historj Alcohol nnj precipitate an attack and the subcutaneous 
mjecdoh of histamine regularly induces it. In some cases so-called “de- 
sensmzation” by repeated small doses of histamine will relieye the 
attacks. The syndrome in its pure form is so tvpical that it is readily 
recognized 

Another tyqie of probable y oscular disturbance occurs in individuals 
subject to migraine, who wall have attacks of severe pam in one side 
of the face lasting for hours and gradually disappearing The more 
gradual onset, longer duration of the attack and previous history of 
nugrame serve to differentiate this condmon from histamine headache 
and to indicate its nature 

Bony Involvement as a Cause of Facial Pain —Occasionally small le- 
sions of the frontal or temporal bone mav be responsible for facial 
pam Thus osteomy ehtis of the skull luetic osteins and epidermoid 
tumors may he the close of localized head pam Usually the canse of 
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the trouble is recognized by roentgenographic examination of the 
skull At times local tenderness over the area may be present 
Ocular Origin of Facial Pain —The discomfort produced by refrac- 
tive errors is usually spoken of as a frontal headache, rather than as 
a pain Its relationship to eye-strain is usually quite evident— although 
occasionally bouts of pain may occur apparently independent of the 
use of the eyes Intis and glaucoma may be associated with intense 
referred pain in the cheek and temple as well as the orbit, but the 
associated visual disturbance and ophthalmologic findings are usually 
sufficient to enable an accurate diagnosis 

Intracranial Causes of Facial Pam —Any lesion of the posterior root, 
gasserian ganglion or peripheral branch of the trigeminal nerve may 
give rise to facial pain If the disease is peripheral to the posterior 
root the pain is usually of a constant character and mav be referred 
to one or all of the divisions of the trigeminal nerve Lesions along 
the root and pons are apt to induce paroxysmal pain as described 
under symptomatic trigeminal neuralgia The condition may be dif- 
ferentiated from local disease in the face by the presence of sensor)’ 
disturbances and subjective paresthesias 

Tumors of the gasserian ganglion early give rise to severe pain and 
numbness in the face 13 The pam may be paroxysmal but some resid- 
ual discomfort is usually present between attacks These tumors are 
usually carcinoma extending from the nasopharynx but occasionally 
primary neurofibromas, meningiomas or epidermoids mav be found J1 
Rarely a temporal lobe glioma will compress the gasserian ganglion 
producing pain 

Heipes zoiter of the gasseiian ganglion is not infrequent and may 
involve any one of the three branches of the trigeminal nerve The 
history of such cases is usually typical Se\ ere pain and redness is 
present in one or all divisions of the trigeminal nerve, followed in 
two or three days by a vesicular eruption on the face The vesicles 
gradually dry leaving a brownish scale The pain usually recedes at 
about the same time but for several weeks the involved area may be 
hyperesthetic to the touch Paroxysmal or persistent pam may continue 
for months X-ray therapy will sometimes give relief for this type of 
pain Retrcgassenan neurotomy usually does not stop the pain al- 
though m a few cases relief is obtained A Sjoqvist medullary tractot- 
omy has been performed with fair results in one case 27 

Occasionally one sees uni- or bi-lateral trigeminal neuritis as a mani- 
festation of a generalized peripheral neuritis in the Guillain-Barre syn- 
ch owe The diagnosis is obvious, due to the accompanying manifesta- 
tions of peripheral neuritis A neuritis of one or both trigeminal nerves 
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occurs, presenting the clmicnl picture of ficial pain, tenderness of the 
peripheral nencs cspccinllx it the supraorbital, infraorbital and men- 
tal foramina numbness of the face and impaired sensibility in the 
distribution of the trigeminal nen e The etiology is usually indeter- 
minate but occisionilh i toxic igent such is tnehlorethjlenc may be 
incriminated 

Along their course from the gasserian ganglion to their foramina 
of exit upon the face the bnnehes of the tngcminal nerve mav be 
imohed b) mfhmmaton, traumatic or ncoplistic processes Com- 
ment should be made of the fact that intracranial aneurysms may be 
responsible for facial pain These vascular anomalies usually involve 
the trigeminal root bctu ccn the gasserian ganglion and pons, at the 
gasserian ganglion or more commonlx the ophthalmic division of the 
trigeminal ncnc as it passes along the caicmous sinus The historv 
and neurologic findings ire usualh sufficient for the diagnosis 

NEOPLASIA AS A CAUSE OF FACIAL PAIN 

Unfortunately, new growths of the nasopharynx, sinuses, tongue 
and neck may invade so extcnsix eh before their presence is suspected 
that surgical intervention is not feasible These rumors, in spite of 
radium or roentgen rax therapv, frequent!) cause sex ere aching pains 
m the face, which require large doses of opiates for relief The diag- 
nosis is usually obxious, but occasional!) an carl) case presents diffi- 
culties until the nasopharxTix is carcfull) examined Roentgenograms 
revealing erosion of the base of the skull or a mass in the sinus are 
valuable diagnostic aids Once the diagnosis has been established by 
biopsy, exen if local surgical intern cntion is contemplated for the 
relief of pain, nerxc section or injection should be considered 

The patient, haxing been made comfortable, xvill probably regain 
his appetite, put on xx'eight and improve his general condition and 
morale so that a more radical attack ma) be made upon the tumor 
X-ray therapy rarely relieves the pam, in fact in some cases the dis- 
tress is precipitated or aggravated bx' such therapy Too often neuro- 
surgical intervention is thought of as a last resort to be employed 
only xvhen all else has been tried ind found wanting But the patient, 
exhausted by his agonies and depressed by the failure of all medical 
therapies, is so xveah in bodx and spirit that adequate neurosurgical 
methods are inadvisable. Both Munro** and Grant and Weinberger 11 
have clearly shown the value of early surgical palliation in malignant 
disease of the face 

If the pam is confined to the face, alcohol injection of the gasserian 
ganglion may be sufficient to give relief Hoxxever oxvmg to the 
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invasion of the base of the skull by tumor tissue, such an injection is 
often difficult and hazardous For that reason retrogassenan neurot- 
omy should be considered If this means of relief has been too long 
delayed and the patient is riddled with metastases in the cervical nodes, 
a more extensive procedure must be earned out, with section of the 
trigeminal nerve and the ninth cranial and upper cervical posterior 
roots on the affected side This procedure is a formidable one , under 
such circumstances carrying a fairly high mortality, nevertheless, it 
is one which is gratifying to the patient At times this procedure can- 
not be earned out due to technical difficulties or tumor invasion, in 
which event mesencephalic tractotomy 28 may give relief, as in the 
following case 

H M , a 28 year old accountant, was admitted to the Umversitx 
of Chicago Clinics on April 19, 1944, to the service of Dr Walter 
Palmer with the complaint of pain in the left side of the face for one 
year, inability to open mouth, one year, swelling in the left side of the 
roof of the mouth, two months, and weight loss of 25 pounds m six 
months Five or stv years before admission he developed a postnasal 
dnp for which a submucous resection was performed Some relief was 
obtained but the discharge continued In the spring of 1942 he noticed 
a lump under the left jaw which increased to such a size as to cause 
difficulty in swallowing The mass was removed and reported to be 
Hodgkin’s disease 

Early m 1943 a roaring sound was noted m the left ear At the same 
time the left jaw began to ache and could not be opened as widely as 
usual The pam gradually increased in severity X-ray therapy (3400 r) 
was given to the left side of the neck with some temporary relief of 
the pain In November 1943 cobra venom was used for the relief of 
the pam with little success In December 1943 the patient began to 
have fever m the afternoon as high as 101° F associated with general 
malaise Since February 1944 he had nosebleeds every week The pain 
m the jaw and neck increased His jaw could be opened only suffi- 
ciently to take liquids The left side of the throat became sore The 
pam was so intense that aspirin, codeine and ddantin were used fox its 
relief 

His past history yielded no significant data 

The patient was a well nourished and well developed adult. His 
thorax, abdomen and extremities presented no abnormalities to clinical 
examination There xvas a 6 cm scar in the left anterior cervical tri- 
angle The hair xvas epilated from the left temporal region The jaxv 
could be opened onlv 1 to 2 cm , flexion and rotation of the neck were 
limited although extension was full A fexv shotty lymph nodes were 
palpable in the submaxillary region 

On neurologic e\amination a small area of hypesthesia xvas found 
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anterior and below the left ear Weber’s test xvas localized to the 
left car No other senson abnormalit) was found 

On nasophan ngoscopy a rounded mass was seen co\ enng the open- 
ing of the left custachian tube This mass wra biopsied and reported 
to be carcinoma 

In i ie\\ of the poor prognosis and rclntivcl) little relief from x-ray 
therap) a retrogassenan neurotomy with section of the ninth cranial 
and upper ccnical roots was suggested On Alay 2, 1944, the patient 
was anesthetized with 100 mg Ag of ax cron per rectum Upon plac- 
ing him in the cerebellar head rest it was found that his head could 
be flexed onK shghth and that with embarrassment of respiration 
For this reason it seemed adusablc to abandon the original plan and 
do a mesencephalic section of the pain fibers for which flexion of the 
head wtis unnecessary A small cemporo-occipital bone flap was made, 
four perforations being used The bone w as .fractured at the lateral 
sinus The dura mater was incised and a flap turned down The cere- 
bral veins passing into the lateral sinus were coagulated and cut The 
occipital lobe was then delated exposing the tentorium which was 
incised to the incisura The arachnoid over the lateral surfaces of the 
mesencephalon w as gentlv teased awaj The trochlear nerve, superior 
cerebellar arteries superior colliculus and lateral sulcus of the mesen- 
cephalon were identified Across the brachium of the inferior col- 
liculus ran two \cssds one of which appeared to be an artery An 
incision 5 mm deep was made from the lateral sulcus to just below 
the superior colliculus, but it xvas broken at the arterj The occipital 
lobe was then allowed to fall back into place, the dura mater was 
closed the bone flap replaced and the scalp closed with tw o lsj ers 
of black silk 

The patient dei eloped a transient h) pcrrhermia to 104° F within 
ten hours of operation He suffered no pain in the left side of the face 
and neck but was quite drowsy For four days he had periods of irra- 
tionalit) 

Six davs after operation the patient xvas examined in detail. His left 
pupil xvas 5 mm , the right 4 mm but the reactions w'ere brisk Ex- 
ternal ocular movements were full He had a homonvmous constric- 
tion of the visual fields on the left side. The entire left side of the 
body xvas hx palgesic and the left side of the face and neck analgesic 
(Fig 25) 

He xvas discharged on May 13 ar xvhich time he milked slowl) and 
unsteadily His speech xvas sloxv and slurred He still had a left homoo- 
wnous incomplete hemianopsia External ocular movements xvere full 
The left pupil xvas still larger than the right. He x\as unable to dis- 
tinguish the head from the point of the pm on the left side of the 
face and neck The corneal reflex was active bilaterally Tinger-to-nose 
test xvas unsteady terminall) on both sides The extremities were 
slightly xycak but about the same on the two sides The tendon re- 



94 


A EARL WALKER 


flexes were active and equal, the plantar reflexes were flexor Except 
for the left side of the face and neck , pinprick appeared to be well 
appreciated over the extremities and body Below the left knee, hot 
and cold sensations could not be distinguished 
On May 30 his father wrote “He does not suffer any pain, and 
his mind is clearing noticeably, but he cannot speak clearly, and the 
numbness in his left arm and leg still annoys him ” 



Fig 25 — Photograph of the patient (H M ) showing the degree of analgesia 
of the left side of the face ten days after mesencephalic tractotomy for a naso- 
pharyngeal malignancy 


A month later the father wrote that the patient was developing a 
right hemiparesis and had a large mass on the right side of the necl 
It seems obvious that much of his speech difficulties and mental con- 
fusion were probably the result of cerebral metastases, present but 
unrecognized at the time of the operation 

This case illustrates the difficulties in the surgical treatment of in- 
tractable facial pain due to neoplasia In spite of a satisfactory sur- 
gical result, the tumor had advanced so far that the full benefits of 
the operation were not realized Had operation been done a year 
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earlier the piticnt Mould prohibit hi\c been spared much suffering 
by a simpler procedure 

GENERAL CONSIDERATIONS OF FACIAL PAIN 

It has become obxious from this discussion that an accurate descrip- 
tion of the facial pam is essential to i clinical diagnosis Not onl) the 
t\ pc of pun but its location, modes of initiation and methods of re- 
lief arc important considerations A complete physical examination 
with careful attention to the held is the next desideratum Although 
the neurologic examination will frequent!) elicit no abnormalities, it 
is important since the absensc of senson and motor disturbance in the 
face are prerequisite to a diagnosis of certain types of facia] pam 
Since the sinuses and c\ cs are frequent causes of facial pain, ophthal- 
mologic and otolaryngologic examinations arc essential Finally, roent- 
genograms of the skull ma\ confirm a clinical opinion or establish a 
diagnosis in puzzling cases Through such a routine examination the 
basis of mans facial pains max be determined If a ps)chiatnc exami- 
nation docs not elucidate the factors in the remainder, a policy of 
masterful inactivity w hile time xx eax es the tangled threads into a com- 
prehensible pattern, xx ill pax satisfactorx dmdends both to the patient 
and physician. 

The treatment should be directed toxiards remoxal of the causative 
factors xxhencxer possible For those cases of typical tngevimal neu- 
ralgia, rctrogasserian ncurotoni) still remains the best operative treat- 
ment As Grant emphasizes tic douloureux does not kill The treat- 
ment must then be as safe and sure as possible. Although operations 
on the brain stem haxc distinct theoretical adxantages, practically the 
technical difficulties encountered and the uncertainty of the proce- 
dures outxxeigh the possible gam in the axerage case. Whether the 
retrogassenan neurotomy is performed by the subtemporal or sub- 
occipital approach seems to be a matter of the operators preference 
and experience In the hands of most neurosurgeons the subtemporal 
approach xxould appear to be the safer of the txvo 

The surgical treatment of intractable pam m tbe face due to malig- 
nancy should be undertaken earlx so that adequate operative proce- 
dures may be performed If the pain is limited to the face a retrogas- 
senan ncurotom) should be sufficient. If the pam extends to the neck 
a more extensive denervation is necessarx A medullary tractotomy 
xvith section of the glossopharyngeal nerve and upper cervical pos- 
tenor roots xxould seem to be the simplest method of obtaining relief 
Mesencephalic tractotomy may, hoxxcver, prove to be a less formid- 
able and equally effective procedure. 
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For those cases of atypical trigeminal neuralgia , not relieved bv 
diagnostic novocame or alcohol block of the Gasserian ganglion, neu- 

I otomy is not indicated Section of the trigeminal nerve in such cases 
will usually aggravate rather than relieve the condition If psychiatric 
therapy is ineffective, psychosurgery may perhaps be tried Only time 
can tell what relief, if any, may be expected from prefrontal lobotomy 
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CHORDOTOMY FOR INTRACTABLE PAIN 


Adrien H Verbrugghen, MB, Ch M , MS* 

Intractable pain is a problem which has faced the general prac- 
titioner for many years and it is likely to continue to do so for a 
good many more Scarely anyone who practices medicine escapes 
without having had at least a few bitter experiences with patients 
slowly dying of an incurable disease in which pain is the major prob- 
lem to which the physician must direct his attention In many cases 
the duration of the pain is fortunately short but in others it is long 
and lingering, and the slow downhill progress of the patient is marked 
by the most terrifying pain 

Until the beginning of the century the practitioner relied on drugs 
as a rule to control the pain The most useful were usually derivatives 
of morphine In about 1905 Spiller and Frazier perfected the opera- 
tion of chordotomy, which simply means the interruption of pain 
pathways in the spinal cord Any incision into the cord is called a 
chordotomy (or cordotomy), but the word is now used to indicate 
the cutting only of the pain and temperature fibers When it could 
be properly applied, m many cases it has been of great help, however, 
as will be seen as the discussion continues, it has a somewhat limited 
sphere of usefulness The procedure is not familiar to the general 
practitioner nor are its advantages, or recourse would be made to it 
much more often than it is It is of value in a variety of conditions 
such as the gastric crises of tabes, the intractable pam of malignant 
disease, the intractable pam of amputation stump neuralgia and the 
intractable pain of phantom limbs It is for the intractable pain in 
malignant disease, however, that the operation finds its most frequent 
application The anatomy of the part will first be described and later 
the particular kind of case to which the operation is applicable 

ANATOMICAL CONSIDERATIONS 

The pain fibers of the lower extremities, and for that matter of the 
trunk and upper extremities also, are gathered together in a bottle- 
neck m the spinothalamic tract The fibers enter the spinal cord by 
the posterior roots and cross over to the opposite side, however, the)' 
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rim trav cl up the cord on rhe same side and cross at various segmental 
levels up to six segments above the point of entrv To lie sure that 
the pain will cease at anv given point it is necessary to cut the spino- 
thalamic tract at least si\ segments above that intended to be freed 
from pain Wien the pain fiber crosses it does so as a new relay and 
passes dose to the central canal into the spinothalamic tract of the 
opposite side. The fibers then travel up the spinal cord to the thala- 
mus (See Fig 76 ) 



Fig 26 —Simplified diagram of the coarse of the pain and temperature fibers. 

All of the fibers that enter the spinothalamic tract he deep m die 
cord at first and later approach the surface. Those that enter the 
lower tract are more superficially situated than those that enter higher 
up So the most superficial incision into the spinothalamic tract would 
produce anesthesia at the lowest segmental level— that is about the 
anus and perineum As the incision is deepened into the spinothalamic 
tract the leg on the opposite side would become free from pain and 
temperature sense at a higher and higher level. Finally, if the incision 
is still further deepened the structures segmentally still doser to the 



100 


ADRIEN" H VERBRUGGHEN 


wound would be deprived of their pam and temperature fibers In 
other words, the segmental level of anesthesia is raised by deepening 
the incision into the spinothalamic tracts These tracts are situated on 
the anterolateral aspect of the spinal cord almost immediately antenor 
to the dentate ligaments (Fig 27) The dentate ligaments are folds of 
pia mater which support the spinal cord and attach it to the dura 
mater between the exits of spinal nerves The dentate ligament is an 
important landmark m the actual operative procedure Somewhat pos- 
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Fig 27 —Transverse section of the spinal cord demonstrating the dentate liga- 
ment and the spinothalamic tract 


teriorly and at a slightly deeper level run the pyramidal tracts and the 
mbrospinal tracts These two are the mam hazards m performing the 
operation Naturally, section or even partial section of the pyramidal 
tracts would result in weakness of the legs, and this is to be avoided 
At the same time an insufficiently deep incision into the spinothalamic 
tract would mean that the level of anesthesia might perhaps not be 
high enough to include all the painful area 
The incision is actually made about a millimeter anterior to the 
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dentate ligament and is of a depth of 3 nun into the cord It is made 
transaerscla and the knife is withdrawn at a point corresponding to 
the line of exit of the anterior ncrac roots If the pam is strictl) uni- 
lateral, it may be possible to perform a unilateral chordotoma, but 
as a rule it is neccssan to perform chordotoma on both sides 
As a rule chordotoma is performed for intractable pain below the 
sixth thoracic segments A high cervical chordotom) around the sec- 
ond cervical segment for paaents avith intractable pam as high as the 



ment. 

shoulder has been reported, but the operative procedure is somewhat 
more hazardous and the selection of cases much more difficult than 
for the routine procedure that is being discussed What is said here has 
to do only wuth high thoracic chordotomv, certainly no higher than 
the first or second thoracic segments. With a properly conducted 
chordotoma at the second thoracic vertebra it ought to be possible 
to produce anesthesia up to the xiphoid process wath interruption of 
the pam fibers below that level (Fig 28) This is not quite high 
enough to relieve all cases w ith the gastric crises of tabes, but for the y 
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most intractable diseases of the lower abdomen and pelvis, such as 
carcinoma of the rectum, carcinoma of the prostate, and other similar 
conditions, the incision is quite high enough 

As previously stated, the operation is nearly always bilateral The 
patient with an inoperable carcinoma of the uterus may have ex- 
tremely severe pains down one leg and possibly some minor pains 
down the other leg The latter nia)' become much more noticeable 
after the more severe pain has been relieved Unilateral chordotomy 
is only done in a strictly unilateral disease and where the disease is 
likely to remam unilateral 

COMPLICATIONS 

It is to be understood, of course, that only p am and temperature 
fibers are disturbed m this operation, and in such a way as to inter- 
fere very little with the rest of the structure of the spinal cord All 
the disabilities and dangers and complications of the operation can 
be foreseen by considering the technic of the operative procedure 

Retention of Urine ~ One of the common disabilities is retention of 
urine This is a very sensitive mechanism, especially when there has 
been interference with the spinal cord In the days when the chordot- 
omy was done on both sides at the same segmental level and with 
the two incisions tending to approach one another, there may hare 
been some edema of the cord This may have led to temporary reten- 
tion of urine Some of this can be avoided by staggering’ the incisions, 
that is, the incision into the spinothalamic tract is made at a certain 
level on one side and at a higher or lower level on the other Even 
then, however, when incisions are made rather too deep and into the 
grey matter of the cord, temporary retention of urine may result As 
a rule, with suitable care the retention clears up in two or three 
weeks The usual procedure is to place an indwelling catheter in the 
bladder and to give urinary antiseptics After a week or turn the 
catheter may be clamped off for a few hours to determine whether 
the patient has any sensation of fullness of the bladder Under ordi- 
nary circumstances, voiding soon becomes normal In a previously 
healthy spinal cord and a previously healthy bladder, I have not seen 
a case of urinary retention and urinary difficulty which continued for 
more than a month There may be also some loss of sexual function 
which, of course, is much more conspicuous in the male Erection is 
possible, but orgasm is lost Orgasm is also lost m the female 

Weakness of Legs —An incision wluch w as rather too deep may nick 
or cause some disturbance of the adjacent pyramidal tracts, and m 
that case weakness of the legs will develop immediately aftei opera- 
tion and may persist tw o or three weeks and even longer I 1m e not 
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seen a ease of pennanent paraplegia in an otherwise healthy cord, in 
which the chordotoim was the primary cause of the condition Most 
patients on w hom a chordotoim is to he performed are usually n eal 
in the first plicc and their restricted activities arc such that some 
w calness in the legs is not particular'll noticeable Most patients stould 
be walling to sacrifice some strength in their legs to be free from pain 
for the rest of their lives 

Modality Rate —The mortality rate of the operation is of no prac- 
tical consideration w hater cr as most of the mdixiduals for whom the 
operation is suggested are going to hue a \ cry short span of life in 
any ease The object of this is merely to male tint life, such as it is 
and as long as it lasts, as happy as possible. Simple laminectomy in 
healthy lndmduals would gne a mortality of less than 1 per cent 
If the operation is performed in an otherwise healthy person with, 
say, an amputation stump neuralgia or the gastric crises of tabes the 
mortality rate is extremely loyy Exception must be made for mor- 
phine addicts The mortality rate in the person w ho is dynng of malig- 
nant disease and has intractable pain may be considerably higher 
Furthermore, the question of the mortality rate is really that of the 
disease for avhich the chordotomy is performed The more seriously 
ill the patient and the more rundoxy n his general condition, the higher 
is the mortality rate 

INDICATIONS FOR AND CONTRAINDICATIONS TO CHORDOTOMY 

The indications for chordotomy may be said to consist of (1) in- 
tractable pain beloyv the costal margin that cannot be successfully 
controlled by medication and (2) the possibility' of the patients liv- 
ing a fexy months in a satisfactory general condition 

Naturally, it is important to try' to control the pain first by local 
means and later by general means If diseased and irritating tissue can- 
not be removed, general medication must be used, first with non- 
narcotic drugs and finally with narcotics It should be estimated that 
the patient has a fexx months to Iwe to male the discomfort and the 
nsl of the operation worth his xxhile It goes without saying that in 
a very ill debilitated patient, the possibility of doing a major opera- 
tion, no matter how simple it may be in a healthy' person, carries with 
it a gray e risk Some individuals are at the end of their physical and 
mental strength and any major procedure could not be contemplated 

The contraindications are (1) a short life expectancy say a month 
or six weels, (2) poor general condition, and (3) morphine addiction 
(possibly) The first txvo are seIf-e.vp!anatorv but the third requires a 
little discussion Morphine addiction is quite common in those with 
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intractable pain The use of the word addiction perhaps should be 
limited to those in whom the taking of morphine, and not the relief 
of pain, is the primary concern It is very hard to distinguish, on 
occasion, the one from the other The morphine addict who has gas- 
tric crises is very difficult to relieve of pam The desire for the drug 
prevents the patient from admitting that he has no pain Patients 
should be offered a chordotomy rather early in a disease which obvi- 
ously will result m a choice between this and large doses of narcotics 
If the large doses of narcotics are first used, chordotomy may not be 
satisfactory In those who have had large doses of morphine before 
operation, it should not suddenly be withdrawn afterward, as this pro- 
duces the curious symptoms of restlessness and emotional instability 
with anorexia which may complicate the picture It is, of course, im- 
possible to treat a patient with intractable pam for very long without 
giving him morphine, but still it should never be given m large doses, 
say half a gram every three or four hours for a period of several 
weeks, before the thought of chordotomy, as an alternative, enters 
one’s mind 

SELECTION OF CASES 

The selection of cases for chordotomy is difficulty because pam is 
such a subjective matter Some people seem to hear pam very well, 
and m others the slightest pain makes them acutely uncomfortable 
The practitioner who attends the case usually has a good idea as to 
how much pam there is and how difficult it is to control However, 
m selecting patients for chordotomy it is important to know more 
than this, principally because there are occasionally untoward results 
which may require explanation These have been mentioned namely, 
weakness in the legs and retention of urine It is true that these are 
transitory, but still in patients who have very little pam and who sub- 
stitute weakness and temporary bladder disturbance for their slight 
pam, there may be criticism of the management of the case 

A useful wav of selecting cases is to explain to the patient the type 
of operation and to magnify the risk involved, for instance, to quote 
a 10 or 15 per cent risk of life and mention the possibilities of weak- 
ness of the legs and transitory bladder disturbance The patient who 
has a great deal of pam, and to whom that pam is intolerable, does 
not stop to argue about possible weakness m the legs and possible 
transitory bladder disturbance, his only concern is immediate relief 
fiom the pam Such a patient may say, “Can you operate on me 
toda\ ; ” On the other hand, those whose pam is not very severe, 
judged br this standard, are inclined to ask questions of a rather 
superficial nature about exactly where the operation is to be per- 
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formed, the ty pe of incision to he vised, the number of laminae to be 
removed and even if thc\ w ill be uncomfortable after the operation 
Will I haie to he in bed for one week or mo weeks,” and "What 
about the possible danger of weakness of the legs 5 " ma\ be asked I 
hate invariably refused to perform chordotomy on this type of per- 
son and, furthermore, 1 have rarch seen such a patient get into the 
propter state of mind for a chordotomv later in his illness 
It is alwavs wise to cake other members of the familv completely 
into ones confidence But here again, it is quite possible that some 
young, robust individual will sav that he docsn t wish his mother to 
be further interfered with and will not allow the operation to be 
performed, whereas the patient, who mav be in picrfect control of 
her senses, is extrcmclv anxious to have it done When situations such 
as these arise, it is important to point out to all concerned that this 
operation is entirely for the relief of pain and will not m any wav 
iffect the outcome of the disease It mav be pointed out to the patient 
that after the operation the amount of morphine can be reduced and 
that he wall be able to live free from pain. The fact that he has a 
malignant disease is probably not one w hich should be discussed with 
him, but with the other members of the famdv it is wise to mention 
this possibility , and to state that m all probability his bfe wall be spent 
rclaavclv free from pain and with a dear mind 
The process of keeping a patient under morphine for intractable 
pam for several months is an extremely tedious and tiresome one 
The patient is apprehensive for fear some hitch will occur in the 
administration of the morphine and when he begins to get large 
doses he lives his life m a perfectly useless mental haze. With the 
operation in mdiv idual might make some use of the tame that he has 
to live, a point which has not been sufficiently emphasized Certainly 
there are still plenty of cases in which chordotomv cannot be prop- 
erlv applied and in which the only recourse will be repeated large 
doses of morphine 

TECHNIC 

The technic of the operation is quite simple We will assume that 
the pain is in the pelvis and is due to a carcinoma of the uterus with 
perhaps some scar tissue formaoon from radium treatment, that the 
pam of the lesion is uncontrollable and that the patient may bv e an- 
other six months A rectal anesthetic such as avertm is given, if the 
patient can retain the anesthetic, and she falls asleep m her room In 
the operating room an intratracheal tube is passed through w hich she 
is given nitrous oxide and oxvgen She is turned over flat on the oper- 
ating table with her head on a head rest, cspcciallv designed for this 
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purpose, and the skin is marked to perform a laminectomy of the 
seventh cervical and first and second thoracic Jaminae These laminae 
are removed The bone is rongeured away more to the right at the 
lower end of the wound and more to the left at the top This is done 
to expose the lateral part of the dura on opposite sides, because we 
intend to stagger our incisions, and put the right incision in the cord 
lower down and the left incision higher up The dura is then opened 
between ligatures in a dry field and the cord is examined, the den- 
tate ligament is identified, as it holds the cord to the sides of the 
spinal canal halfway between the exits of spinal nerves This little den- 
tate ligament is picked up on a mosquito forceps on one side and the 
cord is rotated so as to make visible its anterolateral surface 

A sharp No 1 1 Bard-Parker knife, which is the type of knife with 
the long point and thin blade, is inserted a millimeter anterior to the 
dentate ligament and a cut is made forward toward the exit of the 
anterior root at a depth of not more than 3 millimeters This depth 
is a matter of judgment Some surgeons prefer to use a chordotomy 
hook which is inserted into the cord and a knife used to cut down 
upon it Others use a knife which is guarded so that it cannot well 
be pushed into the cord for more than 3 millimeters The procedure 
describe is equally satisfactory The dentate ligament above the one 
mentioned is picked up on the opposite side and an incision is made 
m exactly the same manner as that on the right There is probably a 
distance of an inch to an inch and a half, or even two inches, between 
the two incisions measured in the long axis of the spinal cord At a 
later date it will be noticed that the anesthesia is somewhat higher 
on the side of the higher incision than on the side of the lower inci- 
sion The dura is closed and the tvound is closed in layers The whole 
operation takes perhaps an hour or an hour and a half and it can be 
relatively bloodless 

Anesthesia —Many neurological surgeons feel that an operation of 
this type ought to be done under local anesthesia so that the segmental 
level of the anesthesia can be judged During the operation the patient 
is tested with a pin and the incisions into the cord are deepened until 
the zone of anesthesia is well above the level of the pain This may be 
very satisfactory m certain types of patients, but those who are really 
worn out rvith the pain cannot stand the hustle and bustle of an oper- 
ative procedure such as this The local anesthetic has to be very effec- 
tive or they xvear out and begin to cry In others their condition is 
such that they do not pay sufficient attention to the examiner who 
is attempting, while the surgeon is operating to estimate their level 
of anesthesia, so that their answers mav not be very accurate More- 
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oi cr, in order to get it over with, so to speak, thc\ may give definitely 
incorrect answers, as judged In responses later on when they have re- 
covered from the operative procedure It is purely a matter of choice 
and I prefer to operate, for the most part, under general anesthesia 
There arc certain conditions, however, in which it is wise to have 
the patients awake in order to estimate the level of the anesthesia 
before the wound is closed 

Postoperative Care —If the patient cannot v Old, an indwelling cath- 
eter is put in place and, of course, from hour to hour he is asked to 
move his legs, because after anv laminectomy, it is possible to have 
bleeding in the wound and for the patient to lose power m the legs 
As the days go on, however, the wound heals, the weakness in the 
legs is not apparent, at least while m bed, and the patient begins to 
feel bladder fullness as the catheter is clamped off and, finally, when 
he is allowed to sit up on the tenth or twelfth day he is able to void 
At this point, if the urinarv system is clear, the patient is turned over 
to the general practitioner who sent him, and from then on there is 
very little difficult) because of the absence of pain Moreover, if such 
patients should require local treatment like douches or changing of 
packs or dressings of other kinds, these may now be done without 
pain Before operation the dressings and manipulations may have been 
extremel) painful in fact, so painful that the) could not be properly 
done From this point on it is possible to clean up local conditions 
and manipulate the part as much as is necessarv to obtain proper local 
treatment The patient, free from pain, is able to amuse himself, or 
perhaps he can work or do things that he finds it necessary to do 
For instance, an individual ma) find it important to make arrange- 
ments for his family or to arrange to close his business As far as the 
relatives are concerned, it is pleasing to them to be able to see and 
talk with the patient w ho othervv ise would be merelv an object of pity 

OTHER PAIN RRIEVING METHODS 

There arc, of course, other medvods of relieving pam, especially m 
other systems which are not relevant to this discussion We have nor 
been concerned here with the relief of pain in the arm and breast, nor 
the relief of pain in the face and jaws There are neurological sur- 
geons who have performed satisfactory high chordotomies at the sec- 
ond cervical region For malignant disease of the breast where the 
arm becomes painful and edematous some of these have been entirel) 
satisfactory, others have not been so sansfactorv and the mortaht) 
rate is sometimes uneapectedlv high because death from respirator! 
failure is not uncommon The pam in the arms and chest from mahg- 
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nant disease of the breast is perhaps better controlled by posterior 
root section Satisfactory results have been reported following this 
procedure Pain in the face, mouth and jaws from carcinoma may be 
relieved by section of the sensory root of the fifth nerve, section of 
the ninth nerve or by an intramedullary tractotomy Under certain 
circumstances these procedures may be combined and section of the 
sensory roots of the upper cervical nerves may be added to them 
We of course have not discussed the pain of visceral disease such as 
the pain of interstitial cystitis or Hunner’s ulcer We have not discussed 
the pain of dysmenorrhea or angina pectoris, nor have we discussed 
causalgic pain These belong in the class of sympathetic nerve pams 
which are usually relieved by direct attack on the sympathetic system 
Chordotomies have to be at a considerable distance above the site of 
visceral pain m order to be satisfactory 

ILLUSTRATIVE CASES 

Case I— Mr G K, 39 years old, was admitted to the Presbytenan 
Hospital Chicago in October 1939, complaining of constant kmfe- 
hke pain in the perineum In February 1939 a bladder tumor, as well 
as his left kidney, had been removed In August 1939 a further opera- 
tion was performed on the bladder tumor The tumors were said to 
be papillomas The pain in the perineum had been present for a month 
before the second operation In September 1939 the patient was hav- 
ing severe pam in the perineum but, as his bowels did not move prop- 
erly, and because of the pam, his abdomen was opened and adhesions 
between the bowel and the bladder were reported to have been re- 
moved The pam m the perineum was not abated An epidural injec- 
tion did not relieve him 

On October 14 an epidural injection of novocame was given by me 
with instant relief A few days later, with the patient in a suitable 
position, 1 cc of absolute alcohol was injected between the fourth 
and fifth lumbar vertebrae This was done very slowly At first there 
was a burning sensation in the perineum, which disappeared in about 
one-half hour (The pam disappeared with the injection ) The patient 
immediately had more trouble in emptying his bladder than he had 
before the injection Next day an indwelling catheter was inserted 
Six weeks after the injection, he was beginning to void without a 
catheter Three months later he returned and the pam had reappeared 
in the perineum He felt that the pain was so severe m this case that 
a chordotomy should be done 

A chordotomy was performed according to the routine procedure 
described in this paper and the patient remained free from pam until 
his death some five months later For the first few days there was 
weakness in the legs and as soon as the operation was done it was 
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necessan to rcplicc a catheter in the bladder In this case it was pos- 
sible to treat the patient before he had begun to reh too much on 
morphine and while he was in good condition Howctcr, his bladder 
tumor finall} caused his death it a later date but at least he spent the 
intervening fire months in fairh good condition 

Case II —A ten similar case was that of another man, 52 years of 
age, v ith an inoperable malignanct of the prostate causing intractable 
pain. In ci en other vni he seemed fair )j norma 1 He walked into the 
hospital for relief of his pain, and readilj submitted to bilateral chor- 
dotomy which was performed in 1932 Following the operation his 
legs w ere w calc for a few' davs and his bladder gave him trouble and 
he had to hate an indwelling catheter In a month his legs had almost 
regained their normal pow er and he hid little trouble with his blad- 
der from that time until his death fourteen months later He was ex- 
rremelt satisfied with the operatit c procedure 

Case ITT — Airs D B., 79 tears of age, was seen lit me in consulta- 
tion with a practitioner in a neighboring hospital For the last three 
months she had had a rapidlt det eloping paraplegia from a carcinoma 
of the pelvis with metastascs to the lumbar spine She was having 
agonizing pam in tire legs and in the low er abdomen This pam w ould 
come on in spasms and caused the patient to break out in a cold 
sweat She was extrcmelt apprehensit e of the next attack of pam and 
spent most of her time in the act of prat er Although the condiaon 
of this patient seemed far from satisfactory , the acuteness of the pain 
was such that morphine was of little or no value to her In spite of 
her age, a chordotoim was done with immediate rehef of pam until 
her death six w eeks later Except for the evtraordinan seventy of the 
pam one would not perform an operation of this magnitude in a 
patient m this condition However, for the six weeks after the opera- 
tion she was able to converse with her grandchildren and other rela- 
mes and all in all these six weeks made the procedure seem worth 
while 

Case IV — J W, 49 y ears of age. first came to Cook County Hos- 
pital on January 10 1940, with amputation stump neuralgia He had 
had the nght leg amputated below the knee as the result of an injury 
in 1931 In 1933 he had a reamputation with a short stump Pam radi- 
ated down the back of the stump and he had had numerous injections 
and v-rav treatments On January 17 the sciatic nerve was exposed and 
cut back about two inches from the scar without any further treat- 
ment. On April 8 1940, he came in complaining of pam down die 
side of the leg and he stated that the pain down the back of the leg 
was not conspicuous at this time In other words, the section of the 
sciatic nerve had relieved some pam The lateral cutaneous nerve of 
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the thigh seemed to lie involved on this occasion and was cut On 
November 13, 1940, he was still having intractable pains rather un- 
locahzed in his right leg and at this time it was suggested that a 
chordotomy be done Chordotomy was done on November 20, 1940, 
on one side only with relief of pain Apparently the relief has been 
maintained because the patient has been seen as late as January 1944, 
complaining of other things but not the amputation stump neuralgia 
All amputation stump neuralgias do not respond to chordotomy It 
has been suggested lately that possibly the way to deal with some of 
these is to ablate the sensory cortex corresponding to the leg 

Case V —Mr M W , 60 years of age, was first seen at Cook County 
Hospital on February 21, 1939 He was complaining of acute abdom- 
inal pain radiating around both sides of the epigastrium This had been 
present since 1932 In 1916 he had contracted syphilis and had been 
treated for it Occasionally he vomited with pain, both pupils reacted 
fairly well to light and somewhat to accommodation The ankle jerk 
and knee jerks were very feeble m both legs The Wassermann reac- 
tion was negative on December 12, 1939 The history, especially that 
of the pain, made it certain that this was an example of the gastric 
crises of tabes and on January 10, 1940, a chordotomy was done He 
was seen for several months, and one month after operation he stated 
that the sharp shooting pains had stopped, but he did have a dull 
ache For some unknown reason he bled copiously from the bowel on 
two occasions By May, five months later, he reported finally that he 
felt very much better and had only occasional slight twin ges of pain 
above the zone of anesthesia produced by the chordotomy On ac- 
count of the lessening of the pain he was able to return to work and 
become a useful citizen and economically self supporting 

COMMENT 

One may say in summary that this procedure is one which is too 
infrequently employed, pardy because of lack of appreciation of the 
indications and the benefits to be derived, and pardy because of re- 
luctance to initiate new treatment or upset an established routine The 
patient who has a diagnosis of incurable disease with intractable pain 
would have to be moved perhaps from a distance to a hospital where 
a neurological surgeon could perform the operation, and tlien he must 
be moved back All of these things are drawbacks to taking the step 
toward chordotomy In the majority of cases, however, where the 
operation is rvell thought out and properly indicated the result is verv 
satisfactorv, not only to the attending phvsician but to the relatives 
and especially to the patient 
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Protrusion or hcmiacion of the intervertebral disk has been known 
as a pathologic entin for a half century Although its clinical sig- 
nificance escaped surgeons and neurologists for most of that period, 
the last ten >cars hate seen an intense interest m the subject Opera- 
tion has been done in a large number of cases (Loie and Walsh), 
and many articles and even monographs have appeared on the subject. 
It is now apparenc that this lesion is much more frequent than uas 
at first suspected, that it can often be recognized bv careful clinical 
lustor) and examination and that in properly selected cases surgical 
removal is the treatment of choice These herniations maj occur at 
anv level of the spine but they predominate m the lumbar region and 
the great majontv are from the fourth and fifth lumbar intervertebral 
disks Recurrent pain of the so called root t> pe is the usual complaint, 
only rarely does the patient present gross neurologic defects Protru- 
sions from disks aboie the first lumbar are the most apt to cause such 
gross neurologic defects bi pressure on the spinal cord, simulating 
cord tumor Lien at these higher levels it has recently been recog- 
nized (Scmmes and Murphy) that a small, lateral protrusion of the 
intervertebral disk may cause a svndrome of root jaam with minimal 
objective neurologic findings comparable to the classic syndrome at 
the lumbar level 

Since o\er 90 per cent of disk protrusions arc from the lumbar disks, 
and most of these from the fourth and fifth lumbar disks, this cbmc 
will be confined to the problems arising in this group Five cases illus- 
trating certain important points will be presented m some detad with 
discussion of the individual problems of each case. Then a general 
discussion of various phases of diagnosis, treatment and results will 
complete the presentation 

Case I — M D K , a physician 30 } ears of age, was referred by his 
brother, also a physician Five years before while serving an intern- 
ship he had had an attack of “lumbago” for nvo w eeks He recovered 
completely from this for fifteen months and then recurrence took place 
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in the shape of mild “nagging” pain m the lower part of the back 
This persisted with remissions and Exacerbations A sacroiliac belt had 
been of slight help Treatment with an autogenous vaccine cultured 
from the nasopharynx had given considerable -relief on another occa- 
sion The patient suffered from chrome sinusitis and had noted a defi- 
nite relationship between “flare-ups” of his smus trouble and exacer- 
bations of his low back pain Both he and his brother had consequently 
considered his low back pam to be the result of absorption of toxins 
from his chronic sinusitis 

One month previously the patient had, for the first time, radiation 
of pain into the posterior aspect of the right thigh and leg This pain 
was worse on coughing, sneezing or straining at stool No history of 
definite injury was obtained, but the patient had always been robust 
and had done considerable heavy work at certain periods of his life 

General physical examination was essentially negative Neurologic 
examination revealed diminution of the right ankle jerk and hypes- 
thesia to pinprick on the lateral border of the right foot The circum- 
ference of the right calf was 36 cm , the left 37 cm , the patient was 
right handed An air myelogram was performed on March 9, 1940 
With the head lowered to an angle of 35 degrees on the tilting table 
a spinal puncture was performed at the first lumbar interspace and 
35 cc of spinal fluid were removed and air substituted The total pro- 
tein content of this fluid was elevated to 78 mg Lateral and antero- 
posterior stereoscopic films revealed a defect in the right side of the 
air column opposite the lumbosacral interspace 

Operation on March 12, 1940 consisted of a right partial hemilam- 
inectomy of the adjacent portions of the spines and laminae of the 
fifth lumbar and first sacral vertebrae This together with resection of 
the ligamentum flavum exposed an area of dura about 2 by 1 5 cm 
Retraction of the right fifth lumbar root exposed a large protrusion 
of the disk which had not ruptured completely through the posterior 
longitudinal spinal bgament A cruciate incision was made in this struc- 
ture and the fragments of disk material extruded and were readily 
removed An unusual amount of fragmented cartilage was removed 
and a cavity 2 cm deep in the disk was produced The dura was not 
opened and the wound was closed Convalescence was uneventful and 
the patient left the hospital on March 29, 1940 

The patient returned to his office three weeks later but was cau- 
tioned against lifting or straining for a period of three months Three 
months later he considered himself perfectly well The right ankle 
jerk was still diminished and straight leg raising on the right stall gave 
slight discomfort The patient has remained well since, carrying on his 
practice without interruption Recently he received a commission in 
the Medical Corps of the Army of the United States and has been 
ordered to active duty 
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Comment —1 his case can be considered typical of the s> ndromc of 
unilateral protrusion of the fourth or fifth lumbar disk After a con- 
siderable period of recurrent loss back pain, unilateral sciatic radia- 
tion appeared The sciatic pain w .as exacerbated by coughing, sneez- 
ing or straining The ankle jerk was diminished on the affected side 
and there was definite hypesthesia about the foot on that side Spinal 
fluid show ed a mild increase in the total protein, and a contrast myelo- 
gram showed a definite filling defect of the spinal canal Operatnc re- 
moval of the protrusion gave an entirely satisfactory result 
The exacerbation of the patient’s low back pam with recurrence of 
his chronic sinus infection is of great interest. It shows that the pres- 
ence of a known focus of infection and even a demonstrable clinical 
relationship betw ccn the focus of infection and the nerve pam in ques- 
tion docs not prove the pam to be purely inflammatory or tone In 
this instance the irritated nerve root must have been a loan vnnarts 
reststevttae for toxins from the infected sinuses A considerable num- 
ber of patients have low back pam for months or years before the 
onset of nerve root pam Roofc has described the innervation of the 
annulus fibrosus and the posterior longitudinal ligament. In the early 
stages of disk protrusion this innervation is responsible for the patient’s 
pam Only w hen the protrusion is large enough or far enough later- 
allj to impinge on the nerve root wall the pattern bav e radiating pam 
Both the nerve root and the protrusion of the disk are slightly affected 
by postural changes and bi muscle spasm This accounts for the fre- 
quent exacerbations, often initiated by muscular strains, and the re- 
missions afforded by bed rest, heat, diathermy and so forth Mans 
patients who are able and willing to limit their physical activity can 
avoid senous recurrences and live satisfactorily with their disk pro- 
trusion 

Spinal fluid examination and contrast my elography arc not essentia] 
in the diagnosis of typical cases and were not here. The total protein 
content of the spinal fluid is often not elevated, and this finding while 
of great help when positive has no neganve value Contrast myelo- 
grams were thought at one time to be necessary in all cases In fact 
it is doubtful if the interverbral disk syndrome would have become 
well recognized without the aid of contrast myelography Air and 
oxygen are the least desirable of the mediums in general use from a 
roentgenographic standpoint, but both have the advantage of rapid 
and complete absorption, leaving no trace of their presence and both 
produce little or no irritation Lipiodol is far superior from a roent-^» 
gcnographic standpoint but is difficult to remove except at operatn. 

In the writers experience no irritative effects from lipiodol are 
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Fig 30 (Case I) ~A Preoperanvc roentgenogram, lateral view D, PostopeP 
o\e (six months) roentgenogram, lateral view There is no change m the lumbo 
sacral disk space which was narrowed before operation 
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clinically as a rule, rarely such effects arc definitely' produced The 
neat substance, pantopaque, is comparable to hpiodo) from a roent- 
gcnographic standpoint and has the adt antage of being readih remov- 
able by aspiration through a spinal needle It is now becoming gen- 
erally available 

This patient has had a good operatise result oscr a four year period 
The operative procedure consisted of simple removal of the protruded 
and fragmented portion of the dish through a limited but adequate 
operative exposure As Tig 29 shows bone rcmosal was minimal Al- 
though a large canty was produced m the fifdi lumbar dish, a lateral 
roentgenogram six months later compared with a preoperative roent- 
genogram (Fig 30) showed no decrease in the intervertebral space 
Spinal fusion was not done in this case although one of the so-called 
indications was present that of low bach pain for several y ears before 
the onset of sciatic pain 

Case II — M C, a punch press operator 45 years of age, had suf- 
fered from recurrent low bach pam for the past tw elve y cars He had 
been treated more or less continuously as a case of spinal arthritis 
Two weeks before admission he had begun to have pain radiating into 
the left lower extremity but was able to continue worh until five days 
later when on arising in the morning he was paralyzed from the knees 
down Since that time urinary retention and fecal incontinence had 
been present and the patient had been bedridden 

Neurological examination revealed weakness of the thigh muscles 
with paralysis of the calf and peroneal muscles The right knee jerk 
was active, the left absent and both ankle jerks absent Cutaneous sen- 
sation was lost over the posterior aspects of the buttocks and thighs 
(third to fifth sacral dermatomes) and impaired on the posterior as- 
pects of the legs, over the feet and the anterior aspect of the lower 
third of both legs (fourth lumbar to second sacral dermatomes) There 
was an area of hyperesthesia to pinprick on the dorsum of each foot. 
Vibration sense was moderate!! impaired at the left ankle and slightly' 
at the right Position sense was impaired in the left toes 

A neurological consultant had performed a spinal puncture and in- 
jected hpiodol He had not obtained fluid at the third or fourth lum- 
bar interspaces but had obtained xanthochromic fluid that coagulated 
on standing at the fifth lumbar interspace. No nse in spinal manometric 
pressure had been noted on bilateral jugular compression X-rays taken 
after his injection of hpiodol at that level showed all of the hpiodol 
below' the lower part of the body of the fourth lumbar vertebra 

The preoperative diagnosis was tumor of the cauda equina opposite 
the third and fourth lumbar vertebrae. Operation was performed 
Alarch 26 1940 and consisted of laminectomy of the spines and lam- 
inae of the third, fourth and fifth lumbar vertebrae When the lamina 
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of the fourth lumbar vertebra was removed on the left side, a tighdy 
rolled extradural mass extruded itself and spontaneously unrolled It 
proved to be a ragged piece of fibrocartilage 4 by 2 5 by 0 7 cm 
(Fig 31) Its inferior and anterior comer was still attached to the 
intervertebral disk between the fourth and fifth lumbar vertebra It 
was readily removed The ragged cavity m the intervertebral disk 
proved to contain no loose or fragmented cartilage The dura was 
opened and the previously injected hpiodol was removed The nerve 
roots were swollen and markedly injected 
Convalescence was uneventful At the patient’s dismissal from the 
hospital three weeks later bladder function had satisfactorily returned 
but the neurologic status was otherwise unchanged Nine months later 
he was walking well with only moderately diminished strength and 



SI i' 

TTMIITf 


tig 31 (Case II) —Photograph of extruded portion of disk removed at operation 


tone in the calf muscles The left patellar reflex was diminished 
Both ankle jerks were present but diminished Sensation was still im- 
paired in the third to fifth sacral dermatomes bilaterally The patient 
claimed no difficulty with bladder function but admitted some diffi- 
culty in controlling the rectal sphmcter Four years later he reported 
good control of bladder and bowels, residual atrophy of the calf mus- 
cles, and complained only of easy fatigue in his lower extremities He 
estimated his percentage of recovery at 90 per cent 


Continent —This was an extraordinary case After years of low bac 
pam, sudden and complete loss of neurologic function below the 
fourth lumbar roots developed, preceded by root pain of only a f^ 
days’ duration In the absence of a definite injury or strain it is diffi- 
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cult to explain the massive extrusion of the ruptured cartilage Since 
then I hav c had a similar case A 45 ) ear old priest had had low bach 
pain for ten tears with recurrent sciatic radiation for a year While 
in die hospital receiving conservative treatment he coughed at stool 
one morning and was seized w ith excruciating low bach and bilateral 
loss of function below the third lumbar segment. A preoperative diag- 
nosis of massne extrusion of intervertebral dish cartilage was made 
and vended at operation. The operative findings were similar to those 
of Case II except that the extrusion was one segment higher A similar 
case was reported by Middleton and Teacher m 1911, and two others 
by Dandy m 1929 Rccentlv French and Payne have reported eight 
cases of compression of the cauda cquma due to disk protrusions. 
Such cases as this are rare but should be thought of in the event of 
sudden paraplegia, espcciallv if the onset is associated with muscular 
strain or wrenching If the extrusion is below the first lumbar disk 
the prognosis for recovery is good, especially with early operation 
Such an accident above the first lumbar dish will usually result in per- 
manent damage to the spinal cord Localization is obvious from the 
neurologic findings, spinal puncture confirms the presence of a sub- 
arachnoid bloch, contrast myelography should not be necessary 

Case III — M N , a 40 year old mason, had injured himself in a fall 
tw enty y ears before when he landed on his buttocks Recurrent, low 
bach pain had plagued him since and for the past four vears there 
had been recurrent left sciatic radiation of the pain This was exacer- 
bated bv coughing or sneezing and when sitting for anv length of 
time numbness and angling of the left lower extremitv was noted 
About a month before, right scianc pain had appeared but was not as 
severe as on the left nor w ere there any paresthesias on the right side 

Examination rev ealed a marked!) positive Lasagne (straight leg rais- 
ing) sign on the left and a mildl) positive one on the right. There 
was tenderness to palpation at the lumbosacral junction Both ankle 
jerks were absent and there was hypesthesia to pinprick on the bor- 
der of both feet. An air myelogram was earned out, 20 cc of spinal 
fluid being removed and air substituted The total protein content of 
the fluid was 58 mg The myelograms were not satisfactory No air 
was seen below the fourth lumbar interspace 

Operation on September 22 1942 consisted of partial laminectomy 
of the spines and laminae of the fourth and fifth lumbar and the first 
sacral vertebrae The ligamentum flavum was resected at both the 
fourth and fifth lumbar interspaces. Part of the lamina of the fifth 
lumbar vertebra, a ridge of bone 15 mm wade, was preserved The 
fifth lumbar and first sacral roots w ere markedly swollen but no evi- 
dence of disk protrusion at the lumbosacral level was found At the 
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level of the fourth interspace there was a small protrusion on the left 
side near the midline There was no rupture of the posterior longi- 
tudinal ligament When the protrusion was incised, very little frag- 
mented disk material escaped or could be removed However, there 
was an extensive degeneration of the intervertebral disk as there was 
a cavity about 2 cm deep in the disk into which the aspirator tip or 
curet could be readily introduced The dura was not opened and the 
wound was closed 

The immediate convalescence was uneventful and the patient was 
dismissed from the hospital on October 8, 1942 He was next seen on 
October 22, 1942 complaining of “a catch in his back” and bilateral 
radiation of pain mto both thighs anteriorly There was a marked list 
of the lumbar spine to the right and straight leg raising was painful, 
especially on the left He was readmitted to the hospital and im- 
proved rapidly with mductotherm treatments, bemg dismissed again 
four days later However, he continued to complain of low back pain 
and has not been able to work steadily Spinal fusion has been advised 
but the patient has refused further surgery 

Cotwnent — This case is an example of an unsatisfactory result 
Spinal fusion was certainly indicated m this case and should have been 
done at the operation for removal of the disk protrusion The evidence 
at operation of extensive disk degeneration without any marked pro- 
trusion suggests that the protrusion was of relatively little importance 
and the pathologic change within the disk of chief importance This 
patient’s attitude and personality made him a poor choice for surgical 
treatment He was pessimistic before operation about the likelihood 
of relief and he had a low pain threshold with a tendency to exag- 
gerate his complaints For many years he had complained of a “weak 
stomach” with frequent gastric upsets, although repeated examinations 
by capable gastroenterologists had never revealed any organic cause 
for these disturbances We would have done well not to have advised 
operation on this patient, if operated on he should have had a spinal 
fusion combined with removal of the disk protrusion 

Case IV — J N , a 35 year old gram broker, had had recurrent, low 
back pam for eight years, usually brought on by exercise and more 
frequent in the winter months Extensive and prolonged orthopedic 
treatment had failed to give relief For a week the pain had radiated 
down the posterior aspect of the right lower extremity and had been 
exacerbated by coughing or sneezing The patient had been an active 
athlete m high school and college and had done heavy work during 
school vacations He could not, however, give a history of a specific 
back strain or injury 
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Inanimation mealed a inoderatek positive right Lasegue sign and 
definite lumbosacral tenderness The right ankle jerk was diminished, 
there vv ere no sensorv changes An air nn clogram v as earned out, 
'0 cc of spinal fluid being removed and air substituted The total 
protein content of the spinal fluid \v as 61 mg The m> elograms shou ed 
a defect in the air column on the right at the fourth lumbar interspace 
Because of the minimal objective neurologic findings and the long 
history of low back pain, and with the case of M N in nnnd, fur- 
ther orthopedic consultation uas adwsed Dr Perrj Rogers saw the 
patient concurred in the diagnosis of promision of an intervertebral 
disk and advised the combination of spinal fusion with removal of the 



fig (Case IV) —A P oita pc rata e roentgenogram, anteroposterior view, 
weeks after combined operation B, Lateral view 


disk protrusion The preoperatne diagnosis was protrusion of the 
fourth in ten crtebral disk on the right. 

Operation on February 2, 1943 consisted of exposure of the spines 
and laminae from the fourth lumbar to the second sacral \ertebrac 
The hgamentum flavum was widely resected at the fourth and fifth 
lumbar interspaces and a small portion of the adjacent laminae nib- 
bled away There was no evidence of disk protrusion at the fourth 
lumbar interspace On the right, near the mi dime at the lumbosacral 
interspace, there uas a large protrusion The posterior longitudinal 
ligament was not ruptured but was so thin over the protrusion that 
it ruptured on gentle probing A large amount of fragmented disk 
material was remmed The cavity in the disk after removal of the 
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fragmented material was 3 cm deep Dr Rogers then performed a 
Hibbs’ type spinal fusion, using plaques of Done from the outer table 
of the right ilium, in addition to slabs of bone from the spinous proc- 
esses, the laminae, and the posterior aspect of the sacrum 

Convalescence was uneventful The patient was ambulatory in a 
body cast at the time of his dismissal on February 24, 1943 The cast 
was removed six weeks after operation Figure 32 shows roentgeno- 
grams taken at that time During the summer of 1943 he played tennis 
without ill effects When last seen in May of 1944 he was perfecth 
well and was enjoying golf, badminton and tennis 

Continent —The result in this case is in marked contrast to that ob- 
tained m Case III with a comparable history However, it would not 
be accurate to carry the comparison further This patient was a much 
more stable individual— a very intelligent and highly successful busi- 
ness man who cooperated fully in h is treatment Moreover, he had a 
large protrusion of the disk which adequately accounted for his root 
pain However, the very satisfactory result speaks well for the com- 
bined operation It should be noted that the am myelogram not only 
failed to localize the lesion but was actually misleading, indicating a 
nonexistent protrusion at the fourth lumbar disk Even at best air 
myelography is far inferior from a roentgenographic standpoint to 
hpiodol or pantopaque 

Case V — D M, a 27 year old housewife, bad strained her back 
nine months before while carrying her baby upstairs in its carriage 
Low back pain followed and within a few days became severe, and 
right sciatic radiation was noted with numbness of the right buttock 
and posterior aspect of the right thigh The numbness had gradually 
improved but still persisted m considerable degree She had been de- 
livered of another child six months later but did not feel that her 
labor pains had been different from former labors or that labor had 
affected her low back or sciatic pain The pain had been recurrent 
with every effort to resume normal activity 

Examination revealed a moderately positively Lasegue sign on the 
right and absence of the right ankle jerk There was marked hypes- 
thesia to pinprick in the right side of the perineum and the posterior 
aspect of the right thigh (third to fifth sacral dermatomes) An air 
myelogram was done, 40 cc of fluid were removed and air substi- 
tuted The total protein content of the spinal fluid was 50 mg per 100 
cc The myelograms showed a shift of the air column to the left op- 
posite the fifth lumbar interspace A diagnosis was made of a large 
disk protrusion on the right at the lumbosacral level Neoplasm was 
considered a possibility because of the involvement of sacral derma- 
tomes 
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Operation on January 8, 1944 was a right hemilaminectomy of die 
fifth lumbar icrtcbra Initially the ligamentum fiavum was resected on 
the right at die fourth and fifth lumbar interspaces and the resultant 
opening dicn enlarged by nibbling away the adjacent laminae slighdy 
with rongeurs With this exposure no disk protrusion could be seen, 
but after complete removal of the right side of the lamina of the fifth 
lumbar icrtcbra a protrusion of the lumbosacral disk could be visual- 
ized near the midhne projecting upu ard so that it could not be seen 
through the interlaminar space The posterior longitudinal ligament 
uas not ruptured, after its incision a considerable amount of frag- 
mented cartilage and nucleus pulposus was removed Extradural bleed- 
ing uas troublesome and finalh required several muscle pledgets to 
control 

Convalescence uas unc\ entful and the patient left the hospital on 
January 24, 1944 The sensation in the right perineum buttock and 
posterior thigh had improved, especially over the perineum and but- 
tock A month later no objective sensory disturbance could be found 
although subjectn e numbness of the posterior aspect of the right thigh 
was still present 'Hie patient has not been seen since but reports by 
letter that she is entirely well 

Coitmictrt —This patient’s sciatic radiation began avithin a few dot s 
of her low back pain The onset was related to a definite back strain 
Unusual features were the early paresthesias in the sacral dermatomes 
and the objective sensoty disturbances in these dermatomes on exam- 
ination This protrusion near the midlmc avas apparently large from 
the onset so that sciatic radiation of pam and sensoty disturbances ap- 
peared very early Some improvement had followed conservative 
treatment buc she had been practically incapacitated from the time of 
her injury She wns six months’ pregnant at the time of the onset but 
what role that played m the seventy and persistence of her symptoms 
is difficult to assess She noted no improvement after delivery At 
operation this patient’s disk protrusion could not be visualized through 
the usual interlaminar approach and complete hemilaminectomy of the 
fifth lumbar vertebra was necessary Neurologic surgeons know that 
laminectomy, even if extensive, is not disabling nor does it w’eaken 
the spine if the articular facets are preserved Other things being equal 
it is of course desirable to remove as little tissue and destroy normal 
relationships as little as possible m the removal of a disk protrusion 
This desire should not lead to the failure to visualize the protrusions 
or adequatelv remove them through lack of exposure. The surgeon 
should not operarc unless he is convinced that a disk protrusion is 
present, if he docs operate, ’while bis initial exposure max be limited 
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he should never fail to make an exposure adequate to visualize and 
remove the obstruction 

GENERAL COMMENT 

The History— The importance of a good history cannot be over- 
estimated Root pain, whether in the sciatic radiation or elsewhere, 
has certain rather constant characteristics When present its location 
is constant, it is often worse at night, and it is usually exacerbated by 
coughing, sneezing or muscular straining The past history must be 
carefully inquired into for attacks of back pain or sciatica in the past 
and for back injury or strain 

Examina+on —On examination the patient may limp on the affected 
side if the pain is severe Often the lumbar spine lists away from the 
affected side, occasionally to that side Localized tenderness at the 
affected interspace is a frequent finding Straight leg raising is almost 
always painful, sometimes extremely so The absence or impairment of 
the ankle jerk on the affected side or some degree of sensory disturb- 
ance m the affected dermatome or dermatomes is exceedingly impor- 
tant In mv own experience such objective neurologic findings were 
absent in only 15 per cent of the cases m which a disk protrusion was 
found at operation On the other hand, m the cases in which I failed 
to find a disk protrusion, such objective neurologic findings were never 
present. It is obvious from this that, m the absence of objective neu- 
rologic findings, great cate should be exercised in making a diagnosis 
of protruded disk Probably contrast myelography should be used in 
all of these cases It must be emphasized that the objective neurologic 
findings referred to are minimal and must be sought for carefully and 
skillfully Bradford and Spurling, and Semmes have well emphasized 
the importance of careful neurologic examination 

Selection of Patients for Operation —The selection of patients for op- 
eration is very important As has already been stated, many patients 
with mild symptoms can live fairly comfortably with their disk pi 0 " 
trusion if they are brought through an occasional exacerbation of their 
symptoms by conservative treatment This is particularly true of those 
individuals xvho are fortunate enough to be able and willing to avoid 
hard physical labor or strenuous exercise Many patients with acute 
back strain have injury to the intervertebral disk and the annulus fibro- 
sus or posterior longitudinal spinal ligament Hon ever, with rest and 
perhaps temporary immobilization healing takes place and there is no 
recurrence of symptoms Perhaps an improvement m the early man- 
agement of low back injuries might lessen the incidence of later oisk 
protrusions In addition to those patients whose symptoms are not 
sufficiently marked to warrant surgical intervention, there is a group 
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of patients who do have sci ere and disabling' complaints. However, 
these individuals, because of their personality and attitude (Case 111) 
arc likely to continue to complain after an apparentlv successful op- 
erative procedure or they may develop a new set of complaints after 
operation All surgeons know this type of patient and learn to avoid 
elective operative procedures on him whenever possible 

Another group of patients with disk protrusions that is notoriousU 
apt to obtain poor results from surgery consists of the compensation 
cases. Where it is feasible, the patient with a compensation problem 
should be encouraged to obtain a final settlement of his case and then 
seek relief from surgery Such settlement should of course take into 
account his prospective medical and hospital expense. When surgery 
is earned out while the patient is still receiving compensation, the 
patient should be told frankly that after operation he will be expected 
gradually to resume full activity and finally return to work even at 
the expense of minor discomfort. Patients in this group with low pain 
thresholds, inadequate personalities, or who indicate resentment against 
their emplo>er or the insurance carrier will seldom obtain a good 
result, at least during the period of compensation The patient who 
has legal proceedings pending, either in court or before the Industrial 
Board, will seldom cease to complain until after these proceedings have 
been settled 

Patients who do require operaoon fall into three mam groups Those 
in the first group have relatively mild symptoms but circumstances or 
the patient’s own desires (Case IV) demand considerable physical ac- 
tivity and the persistent recurrence of symptoms finally brings them 
to operaoon If they can change their occupanon or if they will give 
up strenuous exercise, an operaoon may be avoided Many cannot do 
the former, some refuse the latter akemaove. Selecoon of cases must 
be carried out carefully in this group 

A second group in spite of conservaove treatment and hmitaoon of 
acovity continues to have recurrence of pain and also finally comes 
to operaoon (Case I) Paoents in this group present fewer problems 
than the first group Trial of conservaove treatment has been adequate 
and the paoent has been cooperaove. The persistence of recurrences 
under such condioons warrants surgical mtervenoon 

Finally there is a group of paoents whose pain is constant and 
severe with any acovity (Case V) or who develop marked objecuve 
neurologic disability (Case II) These paoents present an absolute in- 
dicaoon for operaoon because of their disability and suffering Once 
the diagnosis is established, and in this group that is usually not diffi- 
cult, surgery is indicated 
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Surgical Management -The surgical removal of a disk protrusion, 
especially through a limited exposure, requires an accurate anatomical 
knowledge of the region involved plus certain special instruments and 
technic The management of epidural bleeding is often troublesome, 
interfering with the exposure and removal of the lesion If it is not 
controlled before the closure of the wound, postoperative hematoma 
with serious neurologic sequelae may occur The use of suction and 
electrocoagulation is of great help Small implants of muscle or, as 
recently suggested by Ingraham, Bailey and Nulsen, of pieces of fibnn 
foam soaked m thrombin may be necessary Small cottonoid strips, 
cotton pledgets, special nerve root retractors, special rongeurs and 
biopsy punches are all of great assistance and represent part of the 
regular armamentarium of the neurologic surgeon 

The most debated question m the surgical management of these 
cases is that of whether spinal fusion should be combined with re- 
moval of the disk protrusion— the so-called “combined operation” 
Opinions vary from the extreme that it should be done m every case 
of disk protrusion, to the other extreme, that it is seldom if ever nec- 
essary Only time and further observation of the results m large num- 
bers of cases can give the answer For the present it is my opinion 
that the combined operation should be considered ( 1 ) in cases of mul- 
tiple or recurrent disk protrusions, (2) where there is roentgeno 
graphic, clinical or surgical evidence of inherent instability of the 
lumbosacral spine, (3) where low back pam is severe and disabling 
for a long period before the onset of sciatic radiation, and (4) where 
die patient’s occupation is one of heavv labor or demands a great 
deal of lifting 

Obviously the best interests of the patient are served by the full co- 
operation of neurologic and orthopedic surgeons, and it is no accident 
that the most advances and the best results in the management of these 
cases have come from those chmes and institutions where such coop- 
eration is routine and where both the neurologic and orthopedic 
surgeons have contributed then: share to the problem 

Postoperative Management —The length of time that a patient should 
spend m bed after the operation and the period of convalescence be- 
fore returning to full activity are m my opinion very important points 
Since any operative repair of the rupture of the posterior longitudina 
spmal ligament or annulus fibrosus is not technically feasible, we are 
forced to depend on natural means— the proliferation of fibrous con- 
nective (scar) tissue— for the repair of these structures and the cavin 
in the disk left by the removal of fragmented nucleus pulposus an 
fibrocartilage It is our practice to keep the patient in bed for two 
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weeks after die rcmotal of a disk protrusion and then allow gradual 
resumption of actnm Light work nm be resumed in six weeks, full 
pin steal acmit) cspcciallv hcaw lifting or strenuous work, should 
be postponed for three months Some will object to this claiming that 
such long periods of inactiv in tend to dcstrov the patient’s confidence 
in the result and to increase the number of patients wjdi poor results 
It is true, especially jn compensation eases, that every effort should be 
made to discourage the development of in attitude of chronic imnlid 
ism However if an adequate explanation is given the patient for the 
prolonged com alcsccncc and if, after the prescribed period has passed 
firm insistence is made on resumption of actnm, no senous difficultv 
should he encountered Too often i surgeon fails to exercise adequate 
observation or control of the patients activity during convalescence 
and is then disappointed at the patient’s refusal to undertake imme- 
diate full activity 
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Richard Richter, M D * 

Perhaps the most gratifying advance in therapy in the field of med- 
ical neurology during the past decade has been m the treatment of 
myasthenia gravis It is true that the underlying cause of the disease 
remains unknown and that no cure is in our hands, but the symp- 
tomatic relief which the new drugs afford m most cases is neverthe- 
less remarkable From an era in which all physicians stood virtually 
helpless before this truly grave and dread malady we have suddenly 
entered one in which we can not only prolong life and abolish severe 
distress for our patients but can even achieve a reasonably active life 
for many of them with considerable assurance This progress has not 
been a matter of chance While one of the important discoveries in 
the treatment of the disease, the use of ephednne, was purely acci- 
dental, all die rest have resulted from well planned application of 
knowledge gamed in the basic medical sciences, notably m physiology 
and pharmacology, to practical clinical problems The whole story 
of the development of the modem treatment of myasthenia gravis 
stands as another shining and hopeful example of what may be ex- 
pected of the intelligent union of theory and practice in the medicine 
of the future 

It is not intended to leave the impression that the newer methods 
insure the control of myasthenia gravis or have robbed the disease of 
all its terrors For too many patients are refractory to treatment or 
become so, and either succumb sooner or later to failure of the res- 
piratory muscles and its consequences or are so enfeebled that they 
are unable to earn a living or even take care of themselves in spite 
of all that can be done But comparatively the progress made in treat- 
ment has been enormous 

DIAGNOSIS 

A diagnosis of myasthenia gravis can be made in most cases easily 
and with a high degree of accuracy In the average fairly well devel- 
oped case this can usually be done from the signs and symptoms 

Signs and Symptoms —Muscular weakness is the presenting symptom 
of disease and, in its various manifestations, the only one This in it- 
self serves to differentiate myasthenia gravis from a number of neu- 
rological conditions m which motor weakness is accompani ed by othe r 
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signs such as muscular atrophv scnsorv disturbances or reflex. changes 
Characteristic of the weakness itself, and always suggestive of the 
diagnosis is the feature of fatigability of the affected muscles during 
sustained or repeated effort. A facial movement, such as baring the 
teeth mav be done fairly veil a few times in succession and then 
rapidlj becomes more restricted until it is altogether impossible If 
the weakness is m the upper extremity the hand-clasp at first mav be 
rather strong only to vanish if it is sustained or repeated often Asked 
to read or count aloud, a mvastheme patient may do so clearly at the 
start but soon the speech becomes slurred to the point that vv ords be- 
come unintelligible and the voice loses volume until it is no longer 
audible. Recovery of the original strength usually occurs after a short 
rest, so that the patients often carry out their tasks by spurts of ac- 
tivity reliev ed bv periods of rest. While the reflfcxes v. hen first exam- 
ined are almost alwais normal, thev too, if the responding muscles are 
involved, may show this same exhaustion when stimulated repeatedly 
in rapid succession Not infrequently it is impossible to demonstrate 
convincingly such sharp development of fatigue dnnng the course 
of the examination but ev en in such cases the tendency is apparent m 
the history The patient is stronger in the morning after a night’s rest 
and becomes increasingly weak as the day passes, breakfast is eaten 
with relative case but lunch and dinner become increasingly difficult 
to masticate and swallow, or increasing fatigue is noted during the 
individual meals A housewife may be able to sweep one room but 
must stop to rest lest she drop the broom when halfway through the 
second 

The weakness not only possesses this characteristic quality but in 
the usual case betrays a characteristic localization as well which is 
diagnostic in itself While the muscles of the extremities and trunk 
arc often affected, it is those innervated bv the motor cranial nerves 
which are most regularly involved. Among these in particular are 
the extrinsic muscles of the eyes, producing ptosis of the lids, strabis- 
mus and diplopia, the muscles of the face and the muscles of the 
pharynx and palate with the consequent slurred, nasal speech and 
choking and regurgitation on swallowing In the case of all of these 
muscles the involvement is usually bilateral and more or less sym- 
metrical, although isolated weakness of a single muscle, one external 
rectus, for example, is not uncommon In more advanced cases it may 
also happen that one muscle or a group of muscle? becomes totally 
and permanently paralyzed. This is especially apt to occur with the 
ocular muscles The combination of ocular and facial involvement 
leads to the development of the ‘myasthenic facies ” which is unmis- 
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takable a smooth, expressionless countenance, rendered drowsy from 
drooping of the eyelids and stupid from the fallen jaw and partly 
open mouth occasioned by weakness of the masseter and temporal 
groups The lower facial muscles are often weakened in a peculiarly 
selective way' so that in attempting to smile the upper lip is elevated, 
baring the teeth without retraction of the angles of the mouth This 
results in a snarling expression instead of a natural smile, the so-called 
“nsus sardomcus " 

Special Diagnostic Tests— Even in typical cases it is desirable, and m 
some early or atypical examples of the disease it becomes necessary, 
to employ certain special confirmatory diagnostic tests Of these by 
far the most useful and important is the prostigmine test 

ProsUgmtve Test— The basis of this procedure rests on the fact that 
most of the manifestations of myasthenia gravis are improved defi- 
nitely and promptly by the action of prostigmine, an analogue of 
physostigmine In a sense it is a therapeutic test that may be carried 
out in a few minutes It is customary to give the patient 1 mg of 
prostigmine methyl sulfate subcutaneously The drug is readily ob- 
tainable m ampules for parenteral administration This dose is ordi- 
narily adequate to produce satisfactory effects without leading to 
severe side actions Within fifteen minutes the drug begins to take 
effect, it reaches its maximum activity in about half an hour and 
begins to wane after an hour The patient first experiences a feeling 
of well-being and renewed strength and soon is able to carry out 
movements which a few minutes before were well-nigh impossible 
The eyes can be opened and diplopia disappears, the patient is able to 
smile again, the speech loses its thickness and swallowing improves 
dramatically The results are often spectacular and seldom fail to as- 
tonish the patient and even the physician Any such clear-cut effect 
is pathognomonic of myasthenia gravis since it occurs m no other 
form of muscular weakness Whether the failure of a decisive response 
excludes die diagnosis of myasthenia gravis is not so certain, but if 
such cases exist they are extremely rare It occasionally happens, how- 
ever, that some weakened muscle groups respond in this definite way 
while others, more completely paralyzed, such as the extrinsic ocular 
muscles, are little if at all influenced by the test. Since prosogmine, 
like other drugs of its group, is a powerful stimulator of the parasym- 
pathetic nervous svstem, distressing symptoms due to this side action 
are sometimes produced, especially bradycardia, abdominal cramps 
and nausea These are readily controlled by atropine Consequently 
in is well to give 14oo gram ( 0 006 gm ) of atropine together with the 
prostigmine It is of interest that while atropme abolishes the auto- 
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mimic action of prostignunc, it m no wav interferes with its influence 
on the weakness of voluntary muscles 
Curare Test— Curare when administered to normal subjects in 
proper dosage produces muscular weakness which closeh simulates 
myasthenia gravis. Myastliemc patients arc more susceptible to curare 
than non-m) asthenic persons and experience an exacerbation of their 
symptoms when gnen doses of curare too small to be effective in in- 
dividuals not suffering from the disease Bennett has utilized this fact 
to devise a diagnostic test for nij asthenia in which the patient is given 
intrav enouslv one-tenth the dose of standardized curare principle 
\\ fucli produces moderate generalized curare asthenia in normal mdi- 
viduals A positive test consists in the appearance or aggravation of 
in) asthenic signs Since the drug is difficult to obtain ond the proce- 
dure potential!) hazardous without adding anything of importance to 
the diagnosis the test is not recommended 
Qtnmne Terr —Quinine, like curare, tends to increase the weakness 
when given to patients w ith mv asthenia grav is and may be utilized in 
this way to confirm the diagnosis This, too, because of the unneces- 
sarv danger and discomfort to the patient, is not recommended 

Electrical Stmmlauou —The affected muscles of myasthenic patients 
become fatigued when subjected to prolonged stimulation with an 
clectnc current just as thev do from sustained volitional or reflex 
contraction Instead of the enduring tetanic contraction seen in nor- 
mal muscles the tension in the muscles fades to nothing during far- 
adic excitation and the muscle docs not again respond until a period of 
rest has intervened This is the “mv asthenic reacnon” of Jolly, quoted 
widely in the textbooks It forms an interesting sign of mv asthenia 
and is a useful but not a ncccssarv aid in diagnosis The ph)Sician in 
general practice without the necessarv apparatus or experience in 
electrodiagnosis to earn out this test is at no real disadvantage in the 
diagnosis of myasthenia 

Biopsy of Muscles— In a considerable number of patients with m) as- 
thenia gravis examined postmortem the muscles exhibit rather charac- 
teristic infiltrations of round cells, resembling lymphocytes It is some- 
times possible to find these so-called “Jymphonhages” in muscle biop 
sies But as a diagnostic measure the procedure is cumbersome and 
uncertain and is rnrelv if ever needed 

TREATMENT 

Gsneral Measures —1 ong before the current drug treatment existed 
it was recognized that rest is an important consideration m the care 
of mv asthenic patients For those who exhibit extreme weakness or 
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show such threatening symptoms as dysnea, penods of complete bed 
rest may be necessary Other patients may be well able to do their 
ordinary'’ jobs, perhaps with the aid of several rest periods distributed 
through the day Under no conditions should the patients undertake 
strenuous physical activity, and programs of exercise or massage are 
not only useless but may be harmful It is impossible to outline a 
regime to fit all patients, since the management of each case must be 
adapted to the individual circumstances and symptoms It is a good 
general rule that patients should pause to rest whenever they become 
uncomfortably tired and avoid the type or amount of activity which 
makes them so MuScle groups which are especially'’ prone to weak- 
ness should be spared action so far as possible 

Certain specific symptoms may require attention Thus, intractable 
ptosis great enough to obscure the patient’s vision may be corrected 
by a support for the upper lid attached to the patient’s glasses, a so- 
called spectacle crutch Troublesome diplopia is best obviated by cov- 
ering one eye by an eye patch or by pasting Scotch tape over one 
lens of the patient’s glasses In the case of patients with any appreci- 
able degree of bulbar weakness , special attention must be given to the 
mode of eating All food must be soft, vegetables purged, meat ground, 
and so on, and the patient instructed always to eat slowly and care- 
fully in order to avoid aspiratudn In extreme cases feeding by nasal 
gavage may become necessary If so the nasal catheter must be intro- 
duced with great caution, since it easily passes into the trachea in 
these patients 

Acute injections of all kinds, including the common cold, have a 
notoriously unfavorable influence upon the course of myasthenia 
gravis Every' possible precaution should be taken against contracting 
any infection When feasible it is advantageous for patients to winter 
in warm, mild climates 

Formerly'’ it was thought that pregnancy exerted a uniformly disas- 
trous effect upon the disfeasc It is true that many women with myas- 
thenia suffer severe relapses when pregnant For this reason and be- 
cause many' of them are ill-suited to withstand the physical demands 
of parenthood it is in general wise for them to avoid conception 
However, a number of instances are on record m which the disease 
has undergone striking remissions during pregnancy Furthermore, re- 
lapses, which according to Viets are most common and severe m the 
first trimester of pregnant , can now usually be controlled satisfac- 
torily by drug therapy and therapeutic abortion avoided This is desir- 
able since abortion itself often aggravates the symptoms and has been 
fatal 
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Emergency Meaturei —Profound u eakness or paralysis of the respira- 
tory’ muscles and aspiration of solids and liquids as a result of weakness 
of the muscles of the phary nx, epiglottis and glottis arc the complica- 
tions of myasthenia gnms most to be feared Often these effects are 
combined and not infrequenth lead to sudden and unexpected death 
One of the most useful measures for combating such crises is prosag- 
minc administered subcutaneously in doses of 1 J or 2 mg., repented 
as necessary E\cry patient should be provided uith ampules of pros- 
tigmine and a hypodermic syringe and the members of his family in- 
structed in its use in case of necessity During severe exacerbations it 
may be necessary to increase the basic dose of prostigmine and to 
employ not one but several or all of the accessory drugs used m the 
treatment of the disease, namely ephednne, guanidine and potassium 

In cases of respiratory paralysis, nasal oxygen may be helpful At 
times a respirator is required to tide a patient over such a penod 
When marked bulbar palsv is a threatening symptom, continuous suc- 
tion applied to the nasopharynx via a nasal catheter is efficacious m 
preventing serious aspiration Prompt bronchoscopy and clearing of 
the airway s can be a life-saving measure after massive aspiration 

Drug Therapy —Prostigmwe —It can be said that more or less con- 
tinuous oral medication with prostigmine is by all odds the most de- 
pendable and satisfactory means of controlling the symptoms of myas- 
thenia gravis and that it forms the sheet-anchor of the management 
of most cases In order to appreciate the rationale of the treatment it 
is necessary to understand something of the mechanism of the motor 
innervation of striated skeletal muscle It is now thought that the 
transmission of a nerve impulse to the muscle liber is accomplished 
by a chemical reaction set up at the motor end-plate of the nerve 
fiber The ester acetylcholine, is known to be produced at the muscle 
by stimulation of its motor nerve and there is reason to believe that 
it is this substance that activates the muscle to contraction Almost 
immediately after its formation, acetylcholine is again destroyed by 
hydrolysis into acetic acid and choline, through the action of a sub- 
stance known as choline esterase. This insures that the effect of nceti I- 
chohnc on the muscle is brief, precise and phasic. It has been demon- 
strated further that prostigmine affects this system by’ inactivating or 
inhibiting choline esterase, thus enhancing and prolonging the action 
of acetylcholine upon the muscle. 

From these facts it may be inferred that myasthenia gravis is a 
metabolic disorder affecting the chemical transmtsison of nerve im- 
pulses to muscles in such a way that the activating effect of acetyl- 
choline is m some way blocked or lessened, and that prostigmine tends 
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to correct the balance by inhibiting the physiological antagonist of 
acetylcholine, choline esterase (Fig 33) It is improbable that the 
fundamental defect of the disease is an excessive concentration of 
choline esterase at the myoneural junction, since serum esterase con- 




Fig 33 —Diagram to illustrate the mechanism of the clinical transmission of 
nerve impulses to muscle and the mode of action of prosogmine in myasthenia 
gravis 

A represents the normal state where nerve impulses in the motor neuron 
(MN) impinge upon the motor end plate (/WE) releasing acetylcholine (AC), 
which reaches the muscle ( MU ) in sufficient amount to produce contraction 
The excess acetylcholine is held m check or inhibited by choline esterase (CE) 

J3 represents the situation m myasthenia gravis where the reduced or blocked 
acetylcholine, indicated by the small arrows, is insufficient to produce muscular 
contraction 

In C the effect of prosugmme (PRO) is shown By withdrawing the influence 
of choline esterase, prostigmme allows enough of the weakened acetylcholine 
to reach the muscle to gn c a fairly adequate contractile response 

centrations are no higher in myasthenic patients than in normal con- 
trols and show no significant fluctuations with spontaneous changes m 
the severity of the disease Cholme esterase concentrations m the 
serum of mvasthemc patients do decrease, however, after the adrrwt* 
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istranon of prostignunc and nse again uhcn its s\ niptoniatic effects 
Mcar off WTiethcr the primary disturbance of ncuroniusculnr trans- 
mission bes in a defecate stntlicsis of acetylcholine or tthether the 
action of acetylcholine on the muscle is blocked bt sonic toxic sub 
stance similar to curare is not known 
The effect of parenteral prosnginmc on the symptoms of the dis- 
ease has alreadi been mentioned Oral medication, using the standard 
tablets containing If mg of prosagminc hvdrobromide, also allevi- 
accs the symptoms, though less promptly and decisively, and is a more 
satisfactory method of conanuous treatment The effect of an oral 
dose of the drug begins to be felt suthin half an hour, reaches its 
maximum in about an hour and ucars off in mo or three hours No 


EFFECTIVE DRUGS IN TUE TREATMENT OF MYASTHENIA GRAVIS IN ORDER 
OF THEIR IMPORTANCE AND USEFULNESS 
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fixed rule of dosage can be given This must be determined individ- 
ually for each patient An average dosage for twenty -four hours is 
6 or 8 tablets (120 mg ) taken at three-hour intervals Some patients 
require much larger doses, up to 20 or 25 tablets (350 mg ) Optimum 
spacing of dosage is as important as the amount and must also be 
worked out for each patient. It is usually desirable to give die drug 
an hour before meals for the advantage it gires in chew ing and swal- 
lowing Some paaents require a dose on rearing to carry them com- 
fortably through the night Temporary increase of the basic dosage 
may be needed to tide the patient over an infection or unavoidable 
stress and exertion It is wise to keep the dosage as loo as is compat- 
ible with reasonably satisfactory results since there is some tendencx 
for paaents to experience an increase of si mptoms and become re- 
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fractory to the drug after its effects subside, especially after large 
doses Most myastherucs tolerate even large doses of oral prostigmine 
very well Those who develop unpleasant symptoms from parasympa- 
thetic stimulation should be given tincture of belladonna, 10 to 15 
drops with the prostigmine, or, if necessary, atropine, %oo gram 
(0 0006 gm ) This will control abdominal cramps and other tom 
sjTTiptoms effectively and rarely needs to be continued more than 
two or three weeks after medication is begun. 

Ephednne — Ephedrine was used for its beneficial effect upon myas- 
thenic symptoms after the accidental discovery of its usefulness by 
Edgeworth in her own case, several years before the introduction of 
prostigmine Fairly satisfactory results were obtained m a number of 
patients from its use alone At the present time it is employed chiefly 
as an adjunct to prostigmine For most cases it is the most effective 
supplementary treatment available It acts to fortify, prolong and 
smooth out the acfton of prosogmme Capsules of ephednne sulfate, 
% gram (0 022 gm ), given two or three times a day between the 
doses of prostigmine are usually an effective and satisfactory way to 
prescribe the drug Some patients obtain better results by smaller 
doses given at more frequent intervals In this case it is convenient 
to use the prescription recommended by Boothby 

Ephednne sulfate gr vui (0 53 gm ) 

Normal saline § vui (240 cc ) 

A teaspoonful of this mixture, which contains a dose of % grain, is 
given four or five times a day It is well not to prescribe ephednne 
m the evening because of its tendency to produce insomnia, particu- 
larly since sedatives should be avoided, if possible, in all myasthenic 
patients Amphetamine (Benzedrine), which has other actions similar 
to ephednne, gives little or no relief from myasthenic symptoms 
Guam dine —Following the experimental demonstration that guani- 
dine increases the sensitivit} r of muscle to acetylcholine, tins drug was 
used for the treatment of myasthenia gravis It has a beneficial effect 
in some, but not all, cases and, like ephednne, is utilized principally 
to enhance the action of prostigmine It is best administered by mouth 
m tablets containing 0 12 5 gm of guanidine hydrochloride As an 
initial dose, 10 mg per kilo body weight per day divided mto three 
or four doses is recommended The amount and distribution of dos- 
age must be determined for each patient. Doses of 25 mg per kilo per 
day can be given safely and doses as high as 45 mg per kilo per day 
have been employed in severe cases Myasthenic patients are more 
tolerant to the drug and less apt to develop toxic symptoms than a# 
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those not having the disease 'When such symptoms occur, they either 
take the form of nausea, abdominal cramps and other gastrointestinal 
disturbances which arc readih controlled bv atropine, or appear as 
nenousness and muscular tu itching, which can be counteracted bv 
giving calcium Guanidine is less reliable and effective, m general, 
than prosagmme or prosagmme with ephednne, but mav be useful 
m cases that do not respond well to the latter treatment 
Pot assti nu —The use of potassium salts for the treatment of myas- 
thenia gravis was suggested bv the fact that potassium increases the 
effectiveness of acetylcholine on muscle bv about 50 per cent and 
tends to counteract the paralytic action of curare It is never as effec- 
tive as prostigrmnc and cannot be used alone in the treatment of 
myasthenia vuch sacisfactorv results. It mav be employed to enhance 
and prolong the effect of prose gminc and to reduce the prosagmme 
requirement when ephednne or guanidine fail to do so Even for this 
purpose good results are obtained only with very large doses, that is, 
10 to 12 gm of potassium chlonde given three times a day This is 
one of the principal disadvantages of the treatment since such amounts 
of potassium lead to very distressing gastrointestinal symptoms and 
unnarv frequenev m most patients The nausea, abdominal distress 
and diarrhea are best controlled by administering the potassium chlor- 
ide in some such mixture as the following, suggested by Talbott and 
Schwab 

1 qt. milk , 

cup cream 

1 egg 

2 reaspoonfula of sugar 

8 teaspoonfuls (30 gm ) of potassium chloride 

This eggnog is made up dafly, kept in the refrigerator and taken in 
three divided portions Two teaspoonfuls of bismuth subsalicylate 
may be added to it. If so, it should be well shaken before taking 
The precise mechanism of the effect of ephednne, guanidine or 
potassium upon the weakness of affected muscles is not well under- 
stood It evidently does not depend upon inhibition of chobne ester- 
ase as is the case with prosagmme. 

Gly cme — Ammo-aceoc acid (glycine) has been reported to be 
beneficial and has been used extensively in the treatment of myas- 
thenia gravis, especially before the advent of prosagmme. It is given 
customarily in doses of 20 to 30 gm a day preferably in milk. In my 
experience it has never been effective except when ephednne or pros- 
agmme has been given at the same time and it is my opinion that it is 
of no benefit whatever 
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Endocrine Therapy —Inasmuch as myasthenia gravis can now be 
classed as a metabolic disease, and as it often shows striking fluctua- 
tions in relation to menstruation and pregnancy and there are reasons 
to believe that it may be related to some hypothetical activity of the 
thymus gland, it is only natural that many attempts have been made 
to treat the disease with a wide variety of endocrine substances These 
include thyroid extract, thymus extract, adrenal cortical substance, 
antophysin, estradiol dipropionate, testosterone propionate, proges- 
terone and other sex hormones There is almost general agreement 
that none of these substances is of value in myasthenia 

Surgical Treatment — During the past few years increasing interest 
has been attracted to the treatment of mvasthema gravis by the re- 
moval of a persistent or hyperplastic thymus gland or occasionally a 
thymic tumor The lead to this approach in therapy has been taken 
from the pathological experience that about half the cases of myas- 
thenia gravis that have come to autopsy have shown some abnormality 
of the thymus, either in the form of hyperplasia, benign thymoma or, 
rarely, malignant thymic tumor Thus, of ninety-five instances of 
lesions of the thymus in myasthenia gravis found at operation or 
autopsy, forty-two were classified as simple hyperplasia, forty-seven 
as benign thymoma and six as malignant thymoma It should be borne 
in mind, however, that from the pathological standpoint the distinc- 
tion between hyperplasia and benign thymoma is not a sharp one 
and that there is no histological uniformity in the type of thymic 
hyperplasia encountered in myasthenia gravis In some cases this ap- 
pears as an increase of epithelial tissue, in others as proliferation of the 
lvmphocytic elements of the thymus 
The early attempts at thymectomv, beginning with that of Sauer- 
bruch m 1912, were disappointing from an operative standpoint Mod- 
em technical developments in thoracic surgery and improved methods 
of postoperative care have made possible successful thymectomies in a 
small but notable senes of myasthemc patients In twenty-eight thy- 
mectomies reported in the recent American literature there were 
only five deaths This is an excellent record if one considers the fact 
that patients with myasthenia are, in general, poor surgical nsks 
Following the operation there appears to have been striking im- 
provement in a number of the patients, amounting virtually to a cure 
of two to three years’ duration in n few When the case histones of 
the twenty-three patients vho survived the operation are examined 
critically, and even when the cases recorded as only moderately im- 
proved are excluded, there remain seven who are obviously much 
better and do well on greatlv reduced doses of prostigmme and fi vC 
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" ho lead normnlh aetn e In cs with little or no medication Such re- 
ports must be judged with great caution and even skepticism in vnru 
of the tendency « Inch the disease sometimes shows for long spon- 
taneous remissions Moremer it uould appear most unhhelj that 
abnormality of the tin mus is the primm or essential basis for the 
disease, uhen onlj half the cases shou any rhvmic abnormalit) and 
some cases arc m no was influenced bv rcmoial of the thymus 
Nevertheless, the prompt and dccisne improicment of symptoms 
almost immediatelj folloxnng operation m so man) cases and the com- 
pleteness and duration of the postoperative remissions m some cannot 
be disregarded This form of treatment is stall in the stage of trial 
and many more cases u ill hai e to be studied and longer postoperative 
periods elapse before its true north can be estimated It is a treat- 
ment, also, which can be undertaken satisfactoril) onlv bv experi- 
enced thoracic surgeons. It appears that patients with actual tumors 
of the thymus are more apt to rccene marked benefit from the opera- 
tion than those with simple hyperplasia If one can speak of indica- 
tions for the procedure at this stage of its dei elopment, it seems that 
one would choose patients in u horn an anterior mediastinal tumor 
can be diagnosed b> x-ras or patients who remain senoush incapaci- 
tated by the disease in spite of adequate medical management Ordi- 
nary thymic hyperplasia can rarelj, if ever, be diagnosed by x-ras 
and even thymic tumors may be extremely difficult to demonstrate 
and require careful fluoroscopic studv and lateral chest films m addi- 
tion to the usual ones 

Roentgen therapy of the thymic region has been earned out in 
many cases of myasthenia gravis with most conflicting and inconclu- 
sive results. There uould seem to be no contraindication to trying it 

SUMMARY 

Myasthenia gravis is to be regarded as a metabolic disease in v hich 
the transmission of the motor nene impulse at the m)Oneural junc- 
tion is blocked by interference with the action of the transmitter 
acetylcholine, upon the muscle fiber The disease is characterized bv 
rapid, more or less reiersible muscular exhaustion and weakness or 
even by paralysis which selects by preference the bulbar and ocular 
muscles. Consequent!) the cardinal signs are those of ptosis, strabis- 
mus, diplopia, dvsarthna, dysphagia and difficulty in chewing The 
diagnosis can be established with a high degree of certainty by the 
prompt and decisive improvement of symptoms induced by prostig- 
mine One milligram of prostigmme methyl sulfate is used subcutane- 
ously for this purpose. 
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The most satisfactory medical management for the average case 
consists in the oral administration of prostigrmne hydiobromide in 
doses of from 60 to 200 mg a day m divided doses The optimum dose 
and its spacing must be determined for each patient Often the pros- 
tigrrune can be supplemented to advantage by ephedrme, guanidine 
or potassium 

Geneial hygienic measures, in particular the avoidance of undue 
physical exertion and strain, form an important part of the therapeu- 
tic regime of every patient 

Roentgen irradiation of the thymu s gla nd is of questionable value 
but it probably is worth a trial, at least m cases refractory to medical 
measures In selected cases surgical removal of the thymus gland may 
be considered 
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PRESENTATION OF A CASE 

This patient was admitted to the hospital complaining of a sprained 
ankle of three w cchs’ duration Additional complaints were fever, 
weakness and increasing difficulty in breathing for two months She 
had had numbness and burning pains in both the right foot and hand. 
Her family was concerned about the swelling of her face and eyelids 
which had become quite marked 

The patient had been under observation as an ambulatory patient 
for a year and a half poor to this admission. When she first consulted 
us, she said that she had had hypertension for eleven years and the 
symptoms suggestive of angina of effort for a year Her mam com- 
plaint was difficulty m breathing On frequent observations her blood 
pressure was slightly elevated and varied from 140 to 164 systolic 
and 100 to 110 diastolic. There was moderate enlargement of her 
heart but no other significant findings. Her chest was emphysematous, 
and the breath sounds were characteristic of a mild asthmatic bron- 
chitis This became really troublesome only when complicated by 
acute respirators infections. The allergic factor was corroborated by 
an eosinophilia of 8 per cent and the finding of nasal polyposis Fol- 
lowing removal of the polvps, and on other treatment directed at her 
pulmonan pathologic condition, she improved and was able to carry 
on normal activity In February of 1944 she went to the southwest. 
Her white blood count at this time was 9600 with 8 per cent eosino- 
phils Six w eeks later m New Mexico, because of the appearance of 
low fever and increasing asthma, her count was rechecked and found 
to be 19 000 leukocytes with 65 per cent eosinophils. No other abnor- 
mal cells were noted Shortly after this she developed the weakness, 
numbness and pam m the foot which brought her to the hospital 
On admission to the hospital physical exammatiov revealed a mod- 
erately ill 55 ) ear old white female. There was periorbita] edema of 
the lids The ere reflexes and extraocular movements were norma! 
The eye grounds showed mild h\ pertensive retmopathy with only 
minimal nicking of the veins The nasal mucous membranes were 
pale and boggy the throat and pharynx were normal The thyroid 
was not enlarged The chest was emphysematous m contour and ex- 
piratory wheezes and loud coarse rales were heard throughout the 
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lung fields The heart was slightly enlarged to the left, the rhythm 
was regular, the rate 90, tones good, and no murmurs were heard 
The blood pressure was 130/90 The abdominal findings were essen- 
tially negative There was a right footdrop, the right ankle jerk could 
not be ehcited and the right knee jerk was diminished There was no 
sensory impairment, and no muscular tenderness The bones and joints 
showed no abnormality 

The most significant laboratory finding was a white count of 38,600 
with 61 per cent of eosinophil leukocytes On repeated counts eosmo- 
philia u as always over 45 per cent There were no immature or ab- 
normal forms The red count was 4,860,000 and the hemoglobin 146 
gm , anemia has never been a factor Urinalyses were repeatedly nor- 
mal There was no nitrogen retention The spinal fluid findings were 
normal 

X-ray exavnnation of the chest revealed a heart of approximately 
normal size The appearance of the lung fields suggested emphysema, 
with an increase in peribronchial markings with linear striations all 
the w av to the chest Avail The diaphragm was low and nodular Gas- 
tro-intestinal \-ray examinations Avere Ainthout significance 

An electrocardiogram revealed no significant deviation from the 
normal other than left axis deviation Avith depression of the T Avaves 
m the precordial leads only This pattern has been unchanged during 
the period of observation 

Examinations of the stools at numerous intervals because of episodes 
of diarrhea Avere unrevealing except that on several occasions entero- 
monas hominis Avere reported At no time was blood encountered, 
nor Avas there other evidence of bleeding Sputum exavnnations showed 
eosinophil cells, but no constant characteristic organism Clotting ac- 
tivity, bleeding and coagulation times Avere normal 
The sedimentation rate of the erythrocytes Avas 32 mm per hour 
Because of the marked eosinophiba, periorbital edema Avhich was 
striking, and some diarrhea, trichinosis xvas considered the probable 
cause of her SA'mptoms An mtradermal test with tnchmella extract 
produced an immediate Avell marked xvheal reaction Even though 
there aaus no definite muscle tenderness, and m spite of the mild 
localized peripheral neuritis, the diagnosis of trichinosis seemed to be 
justified The patient Avas discharged after a, staA r of fifteen days > n 
the hospital During this period, her temperature shoAved a daily aver- 
age rise to 100° E Her asthma improved under the therapy employed 
and the patient Ai'as told that she avouM improve spontaneous^ 35 
patients Aitih trichinosis usually did 
HoAvcver, instead of the improvement expected, the patient became 
more and more uncomfortable The peripheral neuritis became more 
lnnoxung Footdrop developed in the other foot, and became compl etc 
m the left so that the patient could not Avalk Numbness and burning 
pain in the left hand became almost unbearable She became emotion- 
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ally unstable, and wept bcvause of the progressive increase in her 
symptoms The asthma been me worse, and after a few days almost 
intractable Diarrhea of mild sevenn again made its appearance 

The patient was readmitted to the hospital after about one month 
at home during which time she had faded considerably There was 
a dailv rise in feter to a maximum of 102° F which showed a grad 
ual decline with improvement m the asthmatic state This was best 
controlled by the intramuscular injection of aminophvlline in doses 
of 3% grains (0 23 gm ) at four-hour intervals The amount of spu- 
tum was large, and w'lth the increased bronchial drainage, the tempera- 
ture declined to a level below 100° F One subsequent nse to 103° F 
for a few davs seemed to be associated with an episode of respiratory 
infection and exacerbation of asthma Other than this, the only symp- 
toms w ere intermittent diarrhea and those associated with the increas- 
ing seventy^ of the peripheral neunos. 

In view of the protracted course, the eosinophiha, the increasing 
prominence of the neurologic findings in the absence of anv marked 
muscle tenderness, and the evidence of involvement of cardiac, pul- 
monary and gastro-intestmal synnptoms the diagnosis of periarteritis 
nodosa was considered The patient submitted to muscle biopsy At 
operanon there was no evidence of inflammation The gastrocnemius 
muscle was purple in color rather than red, and appeared flaccid A 
portion of tins muscle was removed and an additional portion from 
the soleus 

The histology of these tissues was reported bv Dr Edwin F Hirsh 
as follows “The tissues from the left soleus muscle have the usual 
skeletal muscle fibers and supporting fibrous stroma mth a little fat 
There is no acute exudative inflammation of the muscle tissues proper 
nor are trichina larvae present. The walls of the medium sized artenes 
have an acute or subacute exudative inflammation, distributed m 
v arv ing degrees mainlv m the outer portions of the wall This exuda- 
tne inflammation consists of infiltrations of poh morphonuclear leu- 
kocytes most of them with eosinophil granules a few lymphocytes 
and small numbers of fibroplastic cells These reaction changes are 
not distributed uniformly At levels of rather marked changes, the 
inflammation involves considerable of the perivascular stroma and 
other adjacent structures. The tissues from the gastrocnemius also 
have skeletal muscle fibers without trichina larvae. There is an acute 
or subacute exudative inflammation of varying intensity of the outer 
portions of the walls of the medium sized arteries " 

Neurologic cxrmnnatton bv Dr R P Mackav was recorded on May 
27 J 944 There were no cranial nerve palsies, but poorly sustained 
nystagmus on lateral gaze right and left. Left wnst drop was present, 
wnth good gnp Flexion and extension of the elbows and pronanon 
and supination were normal on both sides except supination on the 
right. There was right footdrop with marked weakness of ankle ex- 
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tension on the left All proximal movements m the lower extremities 
were powerful Reflexes were good in the upper extremities Knee 
jerks were barely ehcitable, and the left ankle jerk was similarly re- 
duced, the right was absent All hamstring reflexes were good No 
pathologic reflexes were noted, nor was there any sensory impairment 
There was remarkably little tenderness of the extremities 
Dr Mackay’s comments were “The significant neurological fea- 
ture is the discreteness of the peripheral neuritis, that is, the dissemi- 
nated severe peripheral nerve lesions with other well preserved per- 
ipheral nerves ” 

Ti eatment of this case has been largely symptomatic Asthma was 
controlled by use of aminophylline parenterally For the diarrhea kao- 
lin, belladonna, paregoric and vioform were used from time to time 
all with some success Thiamine hydrochloride was given m large 
amounts 

Because of the exudative character of the disease it was decided to 
use large amounts of sodium salicylate These the patient tolerated 
well even in amounts up to 10 gm daily 
Orthopedic measures for the control of footdrop have been helpful 
m preventmg contractures and in the comfort of the patient Light 
removable plaster splints, comfortably padded, support both feet 
The subsequent course has been that of slight improvement The 
neurologic findings have remained essentially the same, there has been 
no further loss of function, in fact, some movement of the toes of 
the right foot, the one first involved, has been noted The subjective 
symptoms of numbness and paresthesias have not been so conspicuous 
a part of the daily complaints, and in the hand have largely subsided 
The asthma is still an occasional problem but is fairly well controlled 
at present. Although we have controlled the infestation with entero- 
monas hominis, there are still occasional episodes of frequent loose 
stools 

In general the patient’s condition has improved, at least the disease 
seems to be no longer progressive although the feature of leukocy- 
tosis with marked eosinophilia persists She is at home, able to be up 
in a wheel chair 

COMMENT 

There are several features of this case which are of particular inter- 
est The first is that of marked eosinophilia, which with the perior- 
bital edema originally led to the erroneous diagnosis of trichinosis 
The positnc and quite characteristic skin test with the tnchmclb 
antigen was confusing It cannot be readily explained unless the view 
-v can be accepted that periarteritis nodosa is a disorder manifested bv 
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extreme sensitization \\ Inch becomes general because of its intensity 1 
The extreme cosinophiha is evidence of this Such an experience as 
this would suggest that muscle biopsj be done m each ease in which 
trichinosis is suspected It is easily done, and it requires no special 
technic to demonstrate the organisms They are to be seen m fresh 
tissue without staining when the muscle fibers are compressed be- 
tween two fairly heavy pieces of glass These ire examined under the 
low power of die microscope 

Incidence —Periarteritis nodosa has been considered a rare disease 
Until 1935 about 150 eases had been reported, twentj m the Ameri- 
can literature 5 Since then numerous cases have been reported each 
year so that the total number is many more than twice the figure 
given That the disease is much more common than the case reports 
indicate must be true. Many eases arc no doubt unrecognized since 
the clinical pattern so often is characterized by visceral manifestations 
of wide variety Most often when the diagnosis has been made, it 
has been at autopsy, and in the total deaths in the United States 
postmortem examination is exceptional No doubt, since recovery has 
been reported, many more cases escape recognition * 

Etiology —The etiology of the disease is obscure, and a wide variety 
of dieones as to its cause have been advanced Manv cases have been 
associated with infection' " 0 as well as with rheumatic fever 1 The 
clinical association of the disease w ith bronchial asthma has been most 
frequently commented on 1 8 and the frequency with which high 
eosinophil counts occur also lends support to this view The work of 
Rich 1 on hypcrsensitization adds weight to this theory Krupp” has 
noted the similarity between this disease and lupus erythematosus 
Libman-Sachs disease and rheumatic fever All seem to present some 
manifestations of tissue sensitivity, each in a different way In the 
present case, allergy has been a constant manifestation, whether a 
causal or coincidental factor, it is not possible to say The frequency 
with which asthma has been reported suggests that it is more than 
coincidental It is possible that it may be a visceral manifestation that 
is, merely a manifestation of a vascular disease affecting the pulmo- 
nary structures 

Pathology —The padiology is well established Arhin has described 
four stages (1) the alterative degenerative or beginning stage, (2) 
acute exudative inflammatory stage, (3) the stage of granulation or 
healing, (4) the stage of fibrotic scar tissue or end stage. Our case 
would fall into the second stage of Arkin. Karsner 10 found that ne- 
crosis and exudation are the most frequent types of pathologic change 
seen m the vessels. In typical cases the cells of the exudate include 
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both polymorphonuclear and mononuclear eosinophils As a result of 
necrosis in the vessel walls, hemorrhage may occur, and small aneu- 
rysms frequently are a characteristic feature The disease is one of the 
vascular system, specifically of the arteries Hence, the same lesions 
have been noted in every structure of the body, sometimes predomi- 
nating in one location or organ, sometimes, as in this case, in the 
peripheral vessels 

This wide dissemination would account for the great variety of 
clinical manifestations Most accounts have emphasized involvement 
of the heart, kidneys, lungs, abdominal viscera, particularly frequent 
have been the manifestations of renal disease which are absent here 
Carr 11 reported a case which was essentially limited to the lower ex- 
tremities and in which gangrene developed early This is most un- 
usual The symptoms in each case are those which occur as a result 
of disturbance in function of the viscera or structures involved by the 
pathological process 

That this case presented cardiac involvement is evident One of 
the initial complaints was that of mild angina of effort and it was this 
which led the patient to seek medical aid Pulmonary disease in the 
form of asthma has been a prominent symptom The patient has had 
diarrhea of undetermined origin True, there was another explanation 
for it, but the diarrhea has persisted in spite of the control of this 
factor There were no abnormal findings in the colon \-ray, and sig- 
moidoscopy was not done Felsen 12 made the diagnosis bv sigmoido- 
scopic examination m one case prior to death He noted peculiar hori- 
zontal linear dark red streaks running in parallel fines in the recto- 
sigmoid area Careful study with a telescopic device revealed that 
these lesions were within the vessels Examination at autopsv con- 
finned those findings 

Attention has been called to the frequency of pains m the arms 
and legs, particularlv tenderness as an outstanding group of symp- 
toms These were absent here, but certainly there were equivalent 
symptoms of nerve involvement in the numbness, tangling and burn- 
ing sensations of which the patient complained so bitterly Peripheral 
neuritis has been described, but not as a frequent feature of the dis- 
ease 7 Kemohan and Waltman 13 reported five cases in which the neu- 
rologic features of the disease were emphasized Involvement of the 
peripheral nerves was quite common in this group Cranial nerves mi' 
also be involved, and therefore, blindness, diplopia, deafness, facH 1 
paralx sis and dxsphagia may be part of the pattern The central nen- 
ous sx stem max- also be mx-olx r ed, and this has frequently been re- 
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ported ( crcbral hemorrhage ind thrombosis hate been particularly 
common 

The anatomical association ot the peripheral nerves with the artenes 
and \ems m the same sheath in the extremities explains the occurrence 
of peripheral neuntts in this case Obuoush, the inflammatory reac- 
tion m the walls of the artenes extended to involve the adjacent 
peripheral nertes wherctcr the inflammatory reaction was extensive 
Dr Hirsh noted the tcndcnc) of the exudate to occur in localized 
regions along the course of the tesscls This would then also account 
for the isolated nenes intolicd, quite in contrast to the general per- 
ipheral neuritis of deficiency or toxic disease. 

Diagnosis —The diagnosis m this case should, and could, have been 
made much sooner had ue not been led astray by the idea that trichi 
nosis offered the best explanation It ivas proper to consider it in the 
diagnosis but this patient presented at the time of her first admission 
to the hospital all the features characteristic of periarteritis nodosa in 
that she had the mxoliemcnt of multiple structures throughout the 
body so characteristic of disseminated vascular disease. She did not 
have all of them, but in connection 11 ith fever leukocytosis, eosmo 
philia and allergy, the clinical pattern was fairly complete 

If xve bear this pattern in mind, the clinical diagnosis of this disease 
can be made more frequently When skeletal muscle involvement can 
lie demonstrated, the diagnosis can be confirmed by biopsy with rela 
tive ease 

Treatment —Treatment of this disease must of necessity be sympto- 
matic, first, because its etiology is not knoyyn and, second, because 
of the wide variety of symptoms requiring control for the comfort 
of the patient. This is well illustrated in the present case by the anginal 
syndrome, asthma, enteritis and peripheral neuritis The only therapy 
yvhich could be considered to have any bearing on the characteristic 
pathologic findings was the use of sodium salicylate This drug was 
given because of the exudative character of the disease, and its sum 
larity in this respect to rheumatic fever 

The results of therapy are difficult to evaluate because of the un 
certainty of the clinical course, yy hich often consists of natural remis- 
sions and exacerbations, the remissions in particular mav continue for 
months or e\ en vears 4 It is therefore, not reasonable to conclude 
that the improvement noted thus far in this case is the result of salicy- 
late therapy , but it appears to be rational, and seems to have contrib- 
uted to the comfort of the patient, at least. 

The ultimate outcome of any case of periarteritis nodosa is uncer- 
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tam, apparently some patients recover, but the vast majority of re 
ported cases have terminated fatallv 

CONCLUSION 

In conclusion, it can be said that periarteritis nodosa is a disease 
of the vascular system, particularly the medium sized arteries The 
symptomatology is dependent upon the viscera, or structures in- 
volved, and these are usually multiple Asthma is often associated 
Eosmophibas of varying degrees are common Its course is extremely 
variable, and its prognosis uncertain, most reported cases have termi 
nated fatally The diagnosis may be made clinically if the essential 
character of the disease is borne in mind 
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THE MODERN CONCEPT OF SCHIZOPHRENIA 
L. J Meuuna, M D n * and W S McCulloch, M D f 

In contemporary psychiatry', scluzophrema is the misleading and 
misused name of most perplexing mental diseases The difficulty in 
distinguishing the diseases has led to an ever uidemng application of 
the term until it now embraces all but a few mental disorders Today 
such symptoms as catatonia or delusions or ideas of reference have 
become synonymous with schizophrenia All this has happened since 
1910, but to understand the difficulty ue must go back into the his- 
tory of psychiatric ideas. 

VESANIA 

Prior to the beginning of our psychiatry, physicians had distin- 
guished four lands of mental derangements (1) mental enfeeblement, 
due to organic diseases, (2) partial madness, including paranoia vera, 
neuroses and hysteria, (3) delirium, or total madness associated with 
fevers, and finally, (4) the vesama, or total madness without delirium 
or fever Modem psychiatry began with the conception of a psycho- 
sis as a disease consisting of a threefold unity— one etiology, one syrup 
tomatology, one course. In 1851, Fairer 1 described (1) fobe circulaire, 
now called the manic-depressive psychosis In 1868, Sander described 
(2) paranoia In 1874, Kahlbaum 2 published a description of (3) cata- 
tonia, and Hecker, who had collaborated with him for eleven years, 
that of (4) hebephrenia. There remained (5) vesama typica, charac- 
terized by fragmentary and fading delusions and a lack of appropriate 
feeling or emotion, and (6) dysthyrma, consisting of melancholias and 
profound psychoneuroses 

To any one familiar with these desenpoons of hebephrenia and 
catatonia, it is scarcely necessary to say that those diseases bore little 
resemblance to the cases now diagnosed catatonic or hebephrenic 
schizophrenia Catatonia and hebephrenia began with a period of de- 
pression passing into excitement. Then came the symptoms that gave 
them their names Thereafter, the catatomcs frequently died If not, 
thev either remained demented or remitted, whereas the hebephremes 
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regularly went into a silly dementia which was usually complete 
within eighteen months Both diseases were characterized from the 
outset by a loss of alTectibiiity-i e , the patient’s feelings and emotions 

u ere not determined by what happened to him or to those for whom 
he had cared 

Kahlbauvis greatest contribution was that he separated, out of the 
vesama, the dementia paralytica This makes it permissible to refer to 
all the derivatives of the vesama as functional diseases Such was the 
psychiatry which both Kraepelm 3 and Adolph Meyer i inherited Then 
reactions to it were opposite Disgusted by the perplexing mixture of 
sj mptoms and their fluctuations, which made diagnosis of psychoses 
the most difficult and fallible of the arts of medicine, Adolph Meyer 
produced a perfectly consistent and universally applicable system of 
nomenclature based on the most prominent psychobiological features 
of his patients disorders The holistic implications of this Linnaean 
c assiffcation have bridged the dualistic chasm in psychiatry for mam 
an unsuspecting Cartesian and prepared physicians for psychoanalytic 
emphasis on interpersonal relations Unfortunately, the biology was 
not pushed analytical^ into pathophysiology to determine the signifi- 
cant physical or chemical changes in any form of vesama Being 
purely descriptive, it presented no obstacle to the spread in the use of 
the supposedly interpretive term schizophrenia to any and all types 
of pathergasias 

Adolph Meyer s antipathy to the Kraepehman approach is probabh 
icst put m his own words “The man who did not know or mmd the 
tact t at he diagnosed wronglv two out of every three cases stamped 
>s im as paresis undertook to tempt the world into thinking >n 
terms of a diagnostic wash-fulfillment, so as to jump from one type 
° us,on and complacency into another type of confusion and 
c ia enge Instead of letting medical progress and mastery of facts and 
estmj ead, Kraepehn satisfied himself and large numbers of phys- 
icians with the interest in end-results and flatter y of the power of 
ortune te mg, and the challenge of a unitary conception for the 
pro em o deficiency formation, in other words, the problem of 
bankruptcy of both patient and physician ” 


utMtNTIA PRAECOX 

let it is to Kraepelm s insistence on the “unitary conception of 
eficiency formation" that we must now- look for the description of 
ie un amenta traits from -which the conception of schizophremi 
™' ed , be found In Kraepelm ’s first book, published m 

,n Wh,ch thc edification lacks umn-etiologic, prognostic or 
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pithologic Mthough it calls attention to heretofore neglected aspects 
of ps\ choscs, it adds little to che nosology inherited from Kahlbaum 
But in the fourth edition, 1891 the triadic unit} of a psxchosis ap- 
pears. His description of dementia praecox, a term previous)! used 
b) Morel for another condition, remains one of the few unmoied 
foundation stones of psychntn Here for the first tunc arc made 
those distinctions uhich Blculer used later in defining schizophrenia 
Dementia praecov, in the fourth edition, appeared in place of hebe- 
phrenia in the same rank as catatonia Onl) later did it include the 
catatonic, paranoid and simple types with the hebephrenic under a 
single caption, and then onl\ because Kraepehn was continued that 
the} had che same etiolog} , course and defining symptomatologt He 
onginall} thought that there must be a degeneratne patholog) bur 
in 1 896, he termed it a metabolic disturbance of as } et unknown na- 
ture Because of the mtanahle outcome "permanent peculiar en- 
feeblcment,” he ga\ e it the name dementia praecox He savs, “We are 
able now, at the beginning of an illness, to predict its resulting m a 
characteristic state of feebleness ” 

To do this required, first, that one distinguish between transitory 
and fundamental symptoms, for the diagnosis rested on two and only 
tiro, fundamental symptoms In 1893, Kraepelm said “Compared with 
these, all other disturbances, how et er prominent they may be in in- 
dividual cases must be regarded as merely transitory and therefore 
not absolutely diagnostic features This holds good, for instance, of 
delusions and hallucinations, which are frequently present, but mav be 
developed in very different degrees or altogether absent or disappear, 
w ithout the fundamental features being m any way affected ” 

The core of the disease is a specific deterioration characterized b\ 
these two fundamental symptoms, “the peculiar and fundamental want 
of any strong feeling of the impressions of life” and “impaired ability 
to understand and to remember,” which amounts to “a weakness of 
judgment and fhghtmess although pure memory has suffered little 
if at all’ , and again “We have a mental and emotional infirmity to 
deal with— the infirmity is the incurable outcome of the disease ” By 
“mental infirmity” or “feebleness of judgment,” it is clear that he did 
not imply any deficit of information or comprehension, but rather a 
disorder of evaluation, and similarly, by “emotional infirmity” that he 
did not unpl} a w'ant of feeling and emotion, but rather a lack of 
interest and affection, for he says, “ the faculty of comprehension 
and the recollection of knowledge previously acquired are much less 
affected than the judgment and especially than the emotional impulses 
and the acts of volition which stand in closest relation to those > m 
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pulses The complete loss of mental activity, and of interest in par- 
ticular, and the failure of every impulse to energy, are such charac- 
teristic and fundamental indications that they give a very definite 
stamp to die condition Together with the weakness of judgment, they 
are invariable and permanent fundamental features of dementia prae- 
cox, accompanying the whole evolution of the disease” 

SCHIZOPHRENIA 

From external and internal evidence, it is clear that this description 
of dementia praecox by Kraepekn was the foundation stone of 
Bleuler’s definition of schizophrenia on the tenth page of his first book 
published in 1911 5 He says nothing of the etiology in that definition, 
but specifies the malignant course which never permits “restitutio ad 
integrum ” Regarding all other symptoms as accidental, he rests his 
diagnosis of schizophrenia on what he calls three basic criteria (1) a 
characteristic disturbance of associations, which is equivalent to the 
aforementioned weakness of judgment, (2) a disturbance of “Affek- 
tivitat,” comparable to die loss of interest and affection So far the 
term is almost synonymous with dementia praecox, but to this there 
is added a third criterion, (3) the lack of primary disturbance of pet' 
ception, orientation, memory, or, broadly, the lack of any disturbance 
of the sensonum This third diagnostic criterion, had it been rigor- 
ously applied, would have divided the pictures called dementia prae- 
cox into two groups, which would, we beheve, have been very 
helpful, but it happened otherwise 
The characteristic defect in the association of ideas, according to 
Bleuler, is dieir looseness which makes dunking incoherent, incorrect 
and bizarre or obstructs it altogether If the sensonum be clear, it is 
difficult to attribute this so-called looseness of associations to anything 
except disordered valuation, which may ultimately depend upon de- 
fective interest and affection This would seem to be indicated by the 
most careful work done by psychologists and psychiatrists, for it hat 
failed to indicate any formal defect not so explainable 
The disturbance of “Affektivitat” has been translated by many 35 
disturbance of “affectivity,” although no such word is to be found 
in the Century or the Oxford English Dictionary It is certainly more 
inclusive than “affectability,” which implies that something matters to 
the patient From Bleuler’s use of the word, it appears to be synony- 
mous at times with emotion, at tames with feeling as opposed to rea- 
son, and at tames with mood, humor or disposition The pathologic 3 ’ 
changes include at least (1) a raised threshold (decreased affectability 
or indifference to externals), (2) prolonged latency, (3) abnormal 



THE MODERN CONCEPT OF SCHIZOPHRENIA 


151 


persistence, (4) lability, (5) incompatibility with concurrent events, 
(6) incongruities among themselves Thus, Bleuler’s second criterion 
is less specific than Kracpclins, which can be translated as loss of 
“affect," an English word that has been defined as that feeling, emo- 
tion or passion which is brought about in us by an (external) influ- 
ence From die lack of specificity of Bleuler’s second basic criterion 
springs a part of the difficulty m keeping the term schizophrenia 
within bounds, for it is difficult to imagine ahy form of behavior un- 
der any circumstances w Inch could not be considered to exhibit a 
disorder of “Affeknvitat" to a sufficicndy unsympathetic observer 
The third criterion, which m itself is excellent, contradicts the as- 
sumption that any and all accidental symptoms arc irrelevant, for 
among them Blculer numbers “hallucinations,” ‘illusions,” and “dis- 
turbances of perception,” each of which, if it be real, imphes some 
disorder of the sensonum It is therefore not surprising that in the 
very book which begins with the diagnostic principles, Blculer, a few 
pages thereafter, mentions twibght states and dazed conditions and 
the lack of “Bcsonnenheit," although “Besonnenheit” in German med- 
icine means exaedy the absence of clouding of the sensonum (cf 
Langs German-Engbsh Medical Dictionary) Its lack imphes a clouded 
sensonum Thence the confusion grew so rapidly that die onginal 
conception of schizophrenia of 1911 was lost by 1916 when Bleulers 
second book appeared. We quote Brill’s translation of the fourth edi- 
tion “Under schizophrenia are included many atypical melancholias 
and manias of odicr schools (especially nearly all ‘hysterical’ melan- 
cholias and mamas), most hallucinatory confusions, much that is else- 
where called amentia, a part of the forms consigned to delirium 
acutum, motility psychoses of Wernicke, primary and secondary de- 
mentias without special names, most of the paranoias of other schools, 
especially all hysterically crazy, nearly all incurable ‘hypochondriacs,’ 
some ‘nervous people and compulsive and impulsive patients The dis- 
eases especiallv distinguished as juvenile and masturbatory all belong 
here, also a large part of the puberty psychoses and the degeneranon 
psychoses of Magnan Many prison psychoses and the Ganser twi- 
light states are acute syndromes based on chrome scbizoplirema ” As 
if that were not enough, Blculer specifically includes the paraphrenias 
of Kraepelm and develops a conceit of “latent schizophrenia’ which 
can be brought to light by almost any deleterious external or internal 
condition In his own words, “one may never directly exclude schizo- 
phrenia ” So the term schizophrenia, originally less inclusive than de- 
mentia praecox which was but a part of vesania, came to be more 
inclusive than vesania, perhaps a synonym for crazy 
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The confusion is not purely Linguistic Kraepelin and Bleuler and 
their successors saw cases, now catatonic, now paranoid or hebe- 
phrenic They saw patients who clearly had the defect of judgment 
and loss of affect become delirious, and delirious patients lose judg- 
ment and affect as the sensonum cleared, and others who recovered 
or even improved upon their premorbid personalities Any diagnosis 
implying prognosis was dfficult and hazardous On the other hand, the 
adjectives catatonic, paranoid or hebephrenic were easy to substanti- 
ite and these could all be applied to schizophrenia So these accidental 
s\ mptoms usurped the function of the criteria until, today, they arc 
supposed to imply them, and the adjectives imply the noun, schizo- 
phrenia The confusion is now so general that one student of psychi- 
atrists noted “every patient should receive two diagnoses— first schizo 
phrerua, and second, what is wrong with him ” One need scarcely 
ldd that by the second he did not mean the psychobiological descnp- 
tne epithet, but the disease 

It would be difficult, therefore, for this institute to avoid the prob- 
lem of schizophrenia It has, m fact, been engaged for nearly a year 
in the attempt to evaluate Bleuler’s original conception of schizo- 
phrenia, to sharpen its definition and to distinguish between cases 
fulfilling that definition and all other so-called schizophrenics, not b> 
artificial classifications, but by conjoined clinical and laboratory ob 
scraation of recognizable differences 

MODERN DISTINCTIONS 

1 he suspicion that these patients suffer from distinguishable diseases 
began with Kraepelin In the early twenties, Klaesi 6 had segregated 
i group suffering from w'hat he called acute paranoid hallucinosis- 
Thev frequently recovered or totally remitted and had an acute onset 
and a true hallucinosis These were the cases most frequently cured 
by “Dauerschlaf ” In 1937, Meduna 7 concluded that the cases which 
benefited from metrazol convulsions had “pseudo” schizophrenia, and 
suggested that the procedure might separate the “symptomatic” itow 
the “true” or “endogenous” schizophrenias He had then had three 
a ears experience w ith convulsive therapy and had begun to note elm 
ical differences between the groups, most characteristic whereof v* 5 
that “symptomatic” cases frequently experienced the disease as a 
dreadful change w hich filled them with a fear-hke apprehension This 
is the “process svmptom” of Mauz Thev tended to have spontaneous 
l emissions and their good reactions to comulsions were accompany' 
bv an exaggerated shift to the left in the w hite cell count-i e , ' n 
crease of neutrophils and basophils w ith decrease of eosinophils and 
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lymphoc) ces. The “transiton or secondary” symptoms were of no 
diagnostic value Alcduna, in Amsterdam, chnstened the recoverable 
group schizophreniform ’ and Lnngfeld“ used this name for them in 
lus monograph n here he refers to them as reactive as opposed to genu- 
ine, tme or endogenous schizophrenia His diagnostic symptoms are 
acute onset, a period of cloudiness and evidence of exogenous factors 
In 1939, Alcduna and Friedman" noted that remitting patients fre- 
quently described their psychoses as ' like a dream ” The lack of re- 
alitx of their experiences they compared with that of the theater and 
spoke of ‘feeling as though ei en one u ere plat mg a part— just act- 
ing The acute paranoid hallucinosis of Klaesi, the dreadful feeling 
or process s) mptom of Alauz, the ‘period of cloudiness” of Langfeld 
and the ‘dreamlike ' quality of the pathologic experiences of Aledunn 
md Friedman can all be understood if, and only if, there is a disorder 
of the sensorium. This is exactly what is excluded by Bleuler’s third 
criterion It separates schizophrenics from these, the remitting, the 
curable, cases The) are, b> Bleuler’s definition, not schizophrenics no 
matter hou much they ma) in other ways resemble them 

To keep the distinction clear in the following instances, ue state 
bneflv three postulates 

1 Distinguishable diseases nm> produce indistinguishable patholo- 
gies For diagnosis, one must look to the basic symptoms, not of the 
ultimate deterioration but of the onset of the psychoses 

2 Almost all specific nervous and mental symptoms indicate the 
location not the pathological process Thus, pupillary irregularities, 
reflex changes furors, immobihtx flexor spasms echolaba, echopraxia 
nixi flexibilit) and akinetic mutism mai appear as a consequence of 
functional or structural failure of gnen parts of the brain m any in- 
pin or disease of those parts. Am diagnosis based on such symptoms 
onli , is merely anatomic 

3 Projection— the attribution of the unwanted to parts of the world 
other than ourselves— is an essential!) healthy reaction AVe arc all at 
times guilts of ideas of reference or persecution The hammer gets 
blamed for hitting the thumb The uorld is suspect to the insecure 
and the wound that will not heal is damned bv the physician. Only 
depressions shou the conserse, and the failure to project frequent!) 
portends suicide Regardless of its cause a projected mental or emo- 
tional ineptitude becomes a paranoid trend. This substantiates the de 
feet but does not give ant clue to the diagnosis 

Thus, ultimate deterioration localizing svrnptoms and paranoid re- 
actions arc useless « hen tie wish to knoxv the nature of a disease 
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Case I "Schizophrenia" by Bleuler's Three Criteria 

The “true" or “endogenous” schizophrenia as defined by Bleuler is 
exemplified m the history of Walter, who walked at eleven months, 
cut his first tooth at one year, was breast fed a little longer and talked 
at eighteen months His family attributed his troubles to an automobile 
accident at three years of age in which he was 'frightened but not 
injured His “nonsense talk” began some months later It made con- 
versation impossible and he was withdrawn from school. He inter- 
rupted anyone, screanled, attacked his parents and danced m excite- 
ment, but his memory was accurate and extensive This picture had 
lasted three years before it brought him, in 1936, to Dr Hamill, to 
whom we are indebted for permission to publish this abstract from 
his exhaustive study covering four years 

When first seen, Walter was six years old His mental age (Binet- 
Simon) was at least six years, four months and his electroencephalo- 
gram was practically normal His mental content was limited, speech 
fragmentary, response sometimes incoherent, more often irrelevant, 
and he repeated instructions before acting on them Late in Novem- 
ber, 1936, presumably because he had heard a rumor about a child 
killed m an accident in an elevator there, he became terrified when 
taken to a department store He trembled cried, vomited and re- 
mained “hysterical” for two days during which time he made little 
jerking movements of his body and shoulders and said scarcely a word 
The following day, Dr Hamill was for the first time able to make 
out that he faded to distinguish between himself (Walter) and water 
Walter shifted to water, thence to Deanna Durbin who played m 
“Rainbow on the River” and so to water again Being water, he felt 
he could not be drowned, but might be imprisoned in the radiator 
On hearing the knocking of water in the radiator, he said, “elevator 
just came up and gave the kid a knock” and again, “they are killing 
the lad,” which terrified him because he was the kid Then followed, 
“the telephone burnt and got water after Suzy burnt.” (Dr “Where 
does water come from?”) “I come from the show” (Dr “You 
thought water and Walter were the same thing ”) “My father used 
to take me across the river” (Dr “And he called you Walter?”) 
“And got drowned I do not live on Springfield Bad boys drink water 
They do not drink milk Good boys live on Springfield I used to 
live on Springfield— Mississippi River ” 

A little later, Walter became much agitated over the telephone 
v Inch had been “broken off” by the jamtor-a confusion of the con- 
versation and the instrument He had ahvavs been afraid of one aunt, 
and now became irritated with his mother and began biting her Then 
followed weeks of incessant questioning Early m 1937, he had be- 
come frightened of movies and began to project his fears on his 
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brother, Sammy He produced m drawing and speech, symbols which 
the doctor had difficulty m understanding For example, he frequently 
drew things he called “rabbi and a senes of fifty such 11010 inter- 
preted by him “rabbi eating cock,” m which “rabbi" meant “father” 
and “cock" was “kaka"— for feces About this time, he began profuse 
spitting and confused “wash it up ’ and “wa shit up ” His play with 
water now took the form of drowning anything in reach m the bath- 
nib and pounng w atcr into the family s beds 

During the succeeding > ear, Walter s behavior improved sufficiently 
for him to return to school and start to learn spelling Although he 
frequently surpnsed his teacher bj his intelligence, he more frequently 
failed to follow ci en her leading questions and seemed unable to mas- 
ter thoughts involving more than one sentence He stood to attention, 
but always started lace and would often smile and laugh to himself 
Masturbation began secretly and then public]} In April, 1940, he was 
excluded from school His mental age, u hich had been above par when 
he was six, v as non at seven, reported as four j ears, nine months. 
He failed in practically all tests imolvmg numbers, reasoning, and so 
forth, and although he could drau a diamond to command, he could 
not complete the figure of a man lacking head, arms and one leg On 
prompting, he drew legs all around it, eien protruding from the head 
What he learned was bv rote and his u ruing had deteriorated 

We have in this patient gross defects in judgment and a lack of 
appropriate emotional response without any disorder of the sensonum 
at any time on record These are Bieuler's three criteria It is well to 
emphasize that it was the distortions in the realm of affection and 
consideration of others that his parents noted at the beginning of his 
‘nonsense talk ” This had paralogical traits, namely, the confusion of 
particulars with generals, of parts with wholes and of symbols with 
things symbolized, all escaping control by the real world about him. 
His thinking can scarcely be called more egocentric than belongs to 
his age, but it is autistic (cf Bychowsky 10 ) His initial generalization 
of a child having been killed in an elevator in a store to all children 
and all elevators, and so his fear for himself in the store and the sub- 
sequent statements about the elevator and the kid like his confusion 
of Walter and water in a child who could not spell, seem at first to 
belong to his age, but to think “I am water so I cannot be drowned’ 
“I am water, water is being pounded in the radiator so I, the lad, and 
hence some other kid is being pounded in the radiator’ is clearly 
paralogical (cf Domarus 11 ) We may put it thus (1) I am water, 
(2) water is in the radiator, (3) I am in the radiator, whereas water 
is only his name, not himself The obviously false conclusion, for he 
himself is not m the radiator, is escaped by (1) the “kid’ is water 
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(2) water is in the radiator, (3) the “kid” is in the radiator and b\ 
not insisting that it be the same kid In each case, the error really 
depends upon a failure to preserve the direction of symbolic refer- 
ence— from the symbol to the thing symbolized Water, the name, is 
not, but only denotes, water, the thing, and he himself, not water, is 
called “the kid ” The extension of water to excretions and the puns 
thereon only extend the original confusion The same holds for the 
rabbi and the cock 

Thus, throughout, there is a primary failure to distinguish between 
symbols which we can juggle at will in thought and the things meant 
by those symbols which are what they are and where they are re- 
gardless of our thoughts This is the formal aspect of the defect of 
judgment and it clearly implies a lack of proper affect No one to 
whom the world really matters normally, could make this tvpe of 
mistake and, conversely, anyone who loses the direction of symbolic 
leference cannot be normally affected by the world To account for 
the coherence observed m trains of thought, associationahstic psy- 
chology was forced to introduce the hypothesis of “task” or "Auf- 
gabe,” which is but a specification of interest or affection Its loss mat 
account for the so-called looseness of associations of ideas For this 
reason, the resulting mtrapsychic ataxia (cf Stranskv 12 ) may depend 
upon some relatively localizable block in the pathways to the region 
determining that “set” (interest or task), instead of upon a diffuse 
alteration m the corticothalamic paths subserving the differentianon 
of oui initially general abstractions Thus, although the defect has a 
definable form, it does not point unambiguously to anv one strucnire 
w itlnn the central nervous system 

In summary, in this paradigm of Bleuler’s schizophrenia, we are 
confronted with a deterioration of judgment, paralogical in form, and 
characterized by that tvpe of looseness of association of ideas that 
ahvavs accompanies aimlessness, which, itself, may be but a manifes- 
tation of the accompanying deterioration of affection and interest, all 
of which has occurred without any dreamlike or theater-like or fear- 
some or clouded state— i e , with a clear sensonum 

Case II Nof "Schizophrenia" by Bleuler’s Third Criterion 

Contrast this case \\ ith that of Melvin, eighteen, white, male, one of 
scicral healthy children of an outgoing household, an honor student 
and athlete just graduated from high school On January 30, 1944, be 
failed to understand his familv’s instructions about the car, left it 
somewhere and could not remember whether he put it into the garage 
or left it on the street The next dav he was defimtelv dazed, hesitant 
m action, then undecided and irritable That evening, when dressing 
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to go to a dance, he was confused, nervous and his face was pale and 
greasy He returned at 4 a m ujth onlj a hazy memor) of the night. 
His partner reported that, although he had had nothing to dnnk, he 
had seemed drunk and acted so strangely that she had not dared to 
leave him for a moment. Trom then, for a day and a night, he talked 
continuous!} and so confusedly that his fatnilv could not understand 
him He grew fearful and hid when people came to the house lest 
they kill him or he, them On the fourth day of his psychosis, he was 
seen In Dr Rotman from whose pithv and detailed observations it 
is evident that Melvin had alreadi become withdrawn and had begun 
to del clop catatonic si mptoms rapidh On the fifth day he appeared 
so much engrossed m his own thoughts that a logical comersstion 
could not be earned on and he already showed a tendency to refuse 
food At this stage he thought that his father had lost his legs that 
he himself had land-mines in his trousers and he w'ould unbutton them 
to make sure he had not lost his genitalia On the sixth dav he was 
admitted to Mever House where he soon was mure, neganvjsnc 
grimacing sweating profuse)) and exhibited waxv flexibility, echo- 
praxia ddated pupils with poor reaction to light and, at times, sub- 
normal temperature. Lumbar puncture, blood sugar level and nonpro- 
tein nitrogen were negative For five weeks he failed to recognize his 
parents He earned his hand fearfully thinking it held a grenade 
Twenty electric-shock treatments removed his catatonic s> mptoms 
and on March 22, 1944 he was discharged symptomatically recovered 
and with some insight 

Two davs later lus familv called his condition to our attention 
There w ere no delusions, hallucinations, or signs of catatonia, but the 
formerlv warm hearted and loving boy was cool, nnmannerly, es- 
tranged and selfish There was no complete blocking but sentences 
were suddenly interrupted and then completed in a manner at vari- 
ance with their beginnings He was nor aware that he was ill or that 
his character had altered While m this condition of diminished affec- 
tion and sympathy, or affectability, but without clouding of conscious- 
ness, a senes of laboratory tests at tins institute was essentially normal 
The white cell count was then 5000 On April 10 1944, he became 
confused, clouded, puzzled and was admitted to the institute where 
he rapidlv became disoriented, apprehensive and, then, thoroughly 
catatonic The laboratory tests were repeated and were highly ab- 
normal The white blood count rose to 11,000, with a shift to the 
left, reaching 71 per cent polymorphonuclear leukocytes (Bruce 3 *) 
Dunng this phase his mutism and negativism made his ideas unavail- 
able, but on recovers he explained that he had thought himself in Lon- 
don and the street noises were sounds of battle, at another time, that 
he W'as in a prison camp that kept changing into a German snbmsnne- 
and we his doctors, were its officers 

On April 27 he began to recover and bv the first of Mav lie was in 
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excellent condition Carbohydrate studies were again normal and the 
white cell count was 5000, with 60 per cent polymorphonuclear leu- 
kocytes On May 10 he was discharged with normal ideation, his old 
affectionate self and with full realization that he had been mentally ill. 
He has remained well to date 


In summary, this paradigm of recoverable cases, resembling schizo 
phrema m two basic symptoms but not by the third criterion, ex 
hibited five phases First, a sudden onset of clouding of the sensonvm 
with fear-like apprehension and the flavor of a bad dream Second 
catatoma, partially concealing hallucinations of being castrated an 
of holding a grenade in his hand and failure to recognize his fanul) 
Third, a lucid period during which, despite clear sensonum and rer 
slight ideational difficulty, there was loss of affectability, and this phas 
showed normal carbohydrate regulation and blood count (Fig 34, 
Fourth, again a period, of sudden clouding, apprehension and cat; 
toma temporarily concealing disorientation for tame, place and perso 
—and this phase showed (a) positive Exton-Rose glucose reaction (it 
up and again up as in diabetes), 14 (b) a slow blood sugar curve, (c 
resistance to insulin (i e , delayed and diminished), and (d) abnormal] 
large output of anti-insuhnic factor in urine, as well as the leukocyn 
sis described by Bruce (Fig 35) Fifth, recovery, a return to tl 
premorbid state— “restitutio ad integrum”— with normal carbohydra 
regulation and normal white cell count (Fig 36) 

The complete recovery would have excluded the diagnosis of <1 
mentia praecox for Kraepehn and, by Bleuler’s definition, should e 
elude schizophrenia 

At this time, we do not wish to discuss other tests which were mai 
and may be of localizing and qualifying value or to go into the nu 
treatment that may have initiated the final recovery, but it is necessa. 
to point out that this disorder of carbohydrate regulation is not co 
fined to this type of case In fact, a positive Exton-Rose reacm 
occurs in diabetes, pancreatic or pituitary, and in many so-called ; 
fective psychoses Infections produce insulin resistance and leak 
cytosis Wlnt is important is that the clouding of the sensonum w 
in this as in many another case, covariant with the alteration m & 


bohydrate metabolism 

It is impossible to say whether this case, if untreated, would te ve 
remitted spontaneously or would have deteriorated, becoming ^ 
mentia praecox ” But that even this curable or recoverable case 
through the phase of clear sensonum with loss of affection, and so^ 
trouble m ideation engenders caution Nothing we have said shoul 
be taken to mean that the majority of the old cases of so-called sch^°” 
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Fig 34 —Phase 3 with unclouded sensorram, oil tests normal Exton 

Rose, 2 dose per os 1 hour glucose tolerance test OTT n 0.15 gr per kilogram 
intravenous glucose tolerance test- IT T n 0.1 units per kilogram intravenous 
insulin tolerance test AJT^ average blood sugar of seven rats (carca 200 gm.) 
each injected mtrspcntoneally with one seventh of the total anti-insulmic factor 
obtainable from a specimen of 24 hour unne. 

it likely that many, perhaps most, have done just that. Moreover there 
15 no apparent reason why any case of true schizophrenia ma> not 
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subsequently show this clouding— certainly some old cases do In fact, 
in 1938, Rumke ir ‘ of Amsterdam reported that a group of such cases 
treated with insulin or metrazol lost certain symptoms— “transitory” 
or “accidental” symptoms which frequently imply the clouding of the 
sensonum—but manifested a progressive shallowing or flattening and 
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Hg 35 -Phase 4, oneiroid process, clouded sensonum, all tests pathological 

Symbols as in Fig 34 

a monotony of thought process, briefly, the old schizophrenia re- 
mained One other point must be added to avoid possible misunder- 
standing In our limited experience, the changes m carbohydrate met- 
abolism indicated here occur in hebephrenic and paranoid pictures- 
"’hen, and only when, there is a clouding of the sensonum 
The word sensonum is abbreviated from the Aristotelian term 
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sorium coninmnc i c., that place in \\ hich from diverse sensations 
of sight sound and touch, u t form our ideas of position and motion 
and all other ‘ common sensible-. That place must ob\ loush besought 
among the structures of the central nervous svstem The structure is 


MMiniiiiiiiiiiiiiiiiiil 




■I ■■■■■■■■■■■■■■■■■■■■■■■■■I 

ainiimnanuinaninul 

■■.■■■■■■■■■■■■■■■■■■■■■■■■■I 

iiiiiwiwMMmmmn 


- - m '!■ , iraaa 

5i 

Hmini»»iiiiiinn9H 

mmmzmmKXunmmesamummmmmaviiiA 

BBMWBSSMMMHnMPSiaainl 

BBltaBBBaBBBBSBBBBBBaflBBBBB 

■■■ilMHJHMMHHUMBUl 
BBailBBBBBBBBBBBBBBBBBflBB 

BS— 


0 X)!0 30 A0SO6O7080S0W0 VO J20 

Time m Minutes 

Fig 36.— Phare 5 restitutio ad integrum, all teats normal Symbols as in Fig 34 

onl\ defined for us b\ its function and it is alteration of that func 
Don which is the clouding of the sensonum But all poroons of the 
central nervous system are alike dependent upon the metabolism of 
glucose and orvgen Deficit of either or undue acceleranon or re- 
tardation of that metabolism must result m alteranons of thresholds of 
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cells and consequently m the relation of their activity to external 
stimulation Under given conditions, activity of particular cells im- 
plies a specific pattern of activity in cells afferent to them, and so 
ultimately m the receptors, and therefore a particular pattern m the 
world impmgent upon us Alteration of thresholds alters these impli- 
cations so that the same pattern of activity in the cells of the more 
central structures may correspond to some other configuration of 
stimulation, and so yield a false inference as to the world Clouding of 
the sensorium, disorientations, hallucinations, delusions, failures of per- 
ceptions, and a condition resembling dreams, shade into delirium as 
thresholds shift If then, as in these cases, there is a gross disorder of 
carbohydrate regulation, including the presence of an excessive “anti- 
insuhmc factor,” it is not surprising to find that life assumes a dream- 
like quality as the sensonum becomes clouded Thus, although we 
would not hazard a guess as to the cause of die metabobc disorder, 
we do regard the metabolic disorder as a factor in the clouding of 
the sensorium commune 

"ONEIROPHRENIA" 

During the writing of this paper, it has become apparent to the 
authors that to dodge the circumlocution “a - disease - which - has - 
the - first - two - of - Bleuler’s - criteria - but - has - a - clouding - of - 
the - sensorium - and - therefore - by - his - criterion - is - not - schizo- 
phrenia,” a name for the disorder is wanted Certainly “pseudo,^ 
“exogenous,” “symptomatic,” “-oform” and other negations of “true 
schizophrenia are cumbersome and senseless or wrong Moreover, there 
is current in psychiatric terminology an adjective introduced bv 
Alayer-Gross 10 to describe just such states m which dream and reality 
mingle The word is oneiroid— made from the Greek oneiros, meaning 
dream Beginning m 1588, it has made many compounds to be found 
m the Oxford English Dctionary To give the picture its needed name 
having the right meaning with a minimum of innovation, we shall 
hereafter refer to it as oneiroplrrema 

The diagnosis is to be made at the onset of the psychosis, not from 
the end product Typically, that onset is acute, sometimes accom- 
panied by alteration of body temperature and leukocytosis, generally 
manifesting defective judgment and distorted or diminished affect and 
invariably exhibiting some clouding of the sensorium ranging f ror " 
mild disorders of perception, defective recollection or recognition, 
and confusion, to clear hallucinosis, disorientation and a condition 
verging on delirium The prognosis is generally good for spontaneous 
remissions and for those induced bv “Dauerschlaf,” electroshock of 
„ nictrazol The pathophysiology- includes at least a disorder of carbo- 
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hydrate regulation indicated by the pseudodiabetic reaction to the 
Exton-Rosc test, and bv the protracted sugar tolerance curves, the 
resistance to insulin and the presence of an excess of and-insuhmc 
factor in the urine. 

SUMMARY 

Aside from evidence of an increase in anti-insulimc factor m the 
urine of these patients, there is nothing essentially new in this paper, 


SYNOPSIS 



Stkuophrema 

Oneirophrenia 


(Del Bleuler Dementia Prne ' 
cox oder Gruppe der Scturo- | 
phrenieo, in Handbuch der 
Psychiatric, edited by G ! 
Asdiaffenburg 1911, Frans i 
Deutlcke, cf pages 10-77 ) 

(Cf W Meyer Gross Selbst 
tduldemngen der Venvirrt 
heit, Berlin, 1924, pp 101 
ff) 

Diagnostic Features 

1 Specific disturbance of as- 
sociations of ideas (cf v 
Domains Prfiogisches Den 
ken in der Schisophrenic, In 
Zeilschnft f r die Cesamte 
Neurolode and Psychlatne, 
VoL 87, 1923 p 89) 

2 Specific disturbance of "Af 
| fectivity’ (d Kraepehn 

. Lecture* on Clinical Psych! 

1 a try \V Wood & Co 1913 
Iran dated from the ^rd Gex 
man ed., 1904) 

3 Ahsence of primary disturb- 
ance of sensnnom (cf Bleu 
Jer, loc. at, p 10) 

Disturbances of sense num, evi 
denced by Illusions, confu 
sons, disorientation loss of 
contact true amnesia, benign 
stupor, true hallucinosis in 
explicable nnd involuntary 
thoughts and feelings indue 
ing dread weird and fren fried 
l delusions. 

i 

1 

Consequent Symptoms 

Preposterous, Incoherent del a 
dons Including pseadobal 
Iucinoais predicated upon 
paralogical thought processes 

1 Alienation, preoccupation, 
indifference 

2 Disrupted, difficult, Indue 
table and monotonous thought 
process. 

Onset 

Mostly insidious 

Acute or subacute. 

Pathophysiology 


Disordered carbohydrate met 

1 aboliam, frequently Bruce’s, 

| Jenkocytosfs. 

Prognosis 

Certain impairment of mental 
and emotional life with no 
‘restitutio ad Integrum " 

[ AD symptoms reversible early, 
may recover spontaneously 
or terminate as dementia 
l praecor 

Treatment 


Interruption of the pathophyi 
[ iologicnl process by (i) anoi 
la, (2) DauerachUX, (3) fnsu 
Un (4) metrasol, (3) electrical 
| or any other form of shock. 
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w hich was merely intended to sharpen that distinction between two 
groups of patients which most practical psychiatrists have alread\ 
separated for themselves For the convenience of the reader, the diag- 
nostic features, therapeutic indications and prognostic implications are 
recapitulated in the accompanying table 
In conformity with Kraepelm’s and Bleuler’s pronouncements, all 
“transitory” or “accidental” symptoms upon which are predicated 
distinctions of a type— catatonic, hebephrenic or paranoid— are omitted 
as useless for the required distinction 
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THE FEASIBILITY AND ADVANTAGES OF OUTPATIENT 
ELECTROSHOCK THERAPY FOR THE MENTALLY ILL 

John J AIaowx, M D * tsi> Josfpii A Lliian, AI D f 

Shock tlicnps introduced lit Sakcl' and Alcduna" and modified by 
Ccrlctn and Bini 1 has become an established method of therapy in 
pstchucnc disorders Tlic manner in which improtcmcnt or recot cry 
is brought about lit the tanous shock therapies is a moot question, 
it would seem from experimental work carried out bv tanous imcs- 
tigators that ret crsible metabolic alterations of a tcmporart character 
arc induced in the central nertous s\ stein and these effects. At hen re- 
peated, in some manner bring about alterations in structure-function 
relationship resulting in clinical improt ement of the behat inr disturb- 
ance called mental disease. 

To mant pht sicians uninitiated in its use shock therapt seems to 
be an etcepnonallt formidable procedure and its application confined 
within institutions detoted solelt to the treatment of mental illness 
The possibility of earn mg out this treatment on an extramural basis 
came to our attention when several of our patients who were recen- 
ing treatment m a hospital for mental illness xtere required to leave 
for y anous reasons before their courses of treatment w ere completed 
Since their improvement at this stage had not reached a satisfactory 
let e), w e w ere emboldened to attempt completion of treatment on 
an outpatient basis as an experimental t enture Our results w ere satis- 
factort and encouraging and prompted us to establish an outpatient 
facility for electroshock therapt at Loretto Hospital a small general 
hospital affiliated with the Lotola Umtersity School of Medicine 

At first some difficult! w as encountered in deciding tt hat tt pe of 
pstchiatric disorder would be amenable to this therapt on an out- 
patient basis. Experience has show n that this procedure is particularly 
applicable m those cases of pst chiatric disorder not accompanied by 
too blatant a behavior disturbance such as mant depressne states of 
varied etiology certain varieties of acute schizophrenic reactions. 


From the Department of Neurology and Psy chi a try Loyola Univerntv School 
of Mecbcme, Chicago 

* Associate Professor and Chairman of the Department of Neurology and 
Psychiatry Loyola Unneraty School of Medicine 

t Associate Clinical Professor of Neurology and Psy chiatry Lo\ ola University 
School of Medicine. 
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severe psychoneuroses, and the quasi-orgamc cases sometimes classi- 
fied as psychosis with cerebral arteriosclerosis, accompanied by de- 
pression without significant memory loss or intellectual impairment 
Many of these patients could not be treated if inpatient hospitaliza- 
tion for the purpose of administration of shock therapy were insisted 
upon, mainly for economic reasons but also because of the objection- 
able connotation of confinement m a psychiatric section of a general 
hospital or m an institution devoted solely to the care of the mentally 
ill One can frequently obtain much more cooperation from the 
patient himself if treatment is offered and he is allowed to remain at 
home or in lus usual environment In many patients, removal to a 
psychiatric hospital brings about a major adjustment difficulty which 
frequently aggravates the psychiatric disorder As one of our de- 
pressed patients remarked, “I’m not nuts yet Doctor, don’t send me 
to a crazy hospital'” It would seem that the wider use of outpatient 
therapy would serve to relieve the present overcrowding m mental 
hospitals and the psychiatric facilities in general hospitals, and make 
therapy more easily available to many neglected borderline cases of 
mental illness sadly in need of help 

It has also been our experience that the existence of the outpatient 
facility in a general hospital ofttimes makes possible the satisfactory 
treatment of patients who exhibit a fairly acute behavior disturbance 
requiring hospitalization for a few days but responding to shock ther- 
apy with rapid amelioration of the acute symptoms, permitting the 
remainder of the treatment to be continued on an outpatient basis 
This allows most general hospitals to serve as emergency psychiatnc 
facilities provided that the directors or administrative officers are will- 
ing to cooperate in the minor adjustments necessary for the establish- 
ment of an outpatient shock therapy facility 

In our opinion, electroshock is preferable to the other two methods 
of shock therapy for use as an outpatient procedure Insulin treatment 
is a much more cumbersome and dangerous method, requiring manv 
hours per treatment and a selectively trained personnel to administer 
it Metrazol, while simpler to use than insulin, must be introduced in- 
travenously m varying dosage so that the desired convulsive effects 
are difficult to achieve, but the chief objection to its use is the ternf)- 
mg apprehension developed m the patient by its administration so that 
cooperation for subsequent treatment becomes difficult or impossible 
to obtain Frequently the resulting seizure is more severe and trauma 
tizing than that obtained with electroshock 



ELECTROSHOCK THIRAPT EOR THE MENTALLY ILL 


167 


TECHNIC AND APPARATUS 

At the Loretto Hospital suitable arrangements were made in the 
phy siothcrapt department beciuse convenient booths, enclosing treat- 
ment tables, and the neccssarv personnel were available Help is fre- 
quenth obtained from the general nursing and technician personnel 
of the hospital 

In our treatment plan w c insist that a responsible friend or relative 
accompany the patient to the hospital This serves a dual purpose 
the relative can watch the patient during the post-treatment arousal 
period, thus relieving hospital personnel of this duty, and he acts as 
a protectnc companion for the perhaps dazed and slightly amnesic 
patient on his return home. 

Preparation of the patient includes the interdiction of food or drink 
for a period of about four hours before treatment is given The uri- 
nary bladder should be emptied just prior to treatment These precau- 
tions prei ent the possible aspiration of stomach contents m an uncon- 
scious patient, and soiling with urine which otherwise is occasionally 
encountered 

Permission for the treatment should be obtained m writing on a 
provided form from the patient or close relative before treatment is 
instituted A general physical and neurologic examination is made of 
each patient and if an) questionable cardiac abnormality exists an elec- 
trocardiogram is obtained before treatment is started Further diagnos- 
tic studies, such as x-ray of the chest in suspected pulmonary disease, 
roentgenographic examination of the spine (in instances of suspected 
osteoarthritis or old spinal injury) or of the long bones (when severe 
osteoporosis is feared) may be indicated before treatment is begun 

The machine used is an Offner electroshock therapy apparatus 
which delivers a sine wave alternating 60 cycle current whose dura- 
tion and strength may be varied bv an electronic device With this 
type of apparatus the treatment current intensity which is more im- 
portant than the voltage, may be predetermined b\ the passage of a 
high frequency testing current which is not felt by the patient 4 

The beds provided are ordinary wooden esamimng tables with 
overlying pads Sandbags are placed underneath the patient to bring 
about hyperextension of the dorsal spine and tend to prevent the oc- 
currence of vertebral fracture However a surgical bed which can 
be broken or adjusted mat be used In such a bed the patient is placed 
with his head at the foot and the appliance ordinani) employed to 
flex the knees can be used in the place of a sandbag to hyperextend 
the dorsal spine.” 

With the Offner apparatus the electrodes are attached to a perfo- 
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rated lubber band which encircles the head and holds them in a fronto- 
temporal position An electrode jelly is applied to the skm and small 
cotton pads moistened with saline solution are interposed between 
the electrodes and skm surface We have not found it necessary for 
the assistants to wear rubber gloves 
The patient is held by four assistants (Fig 37) One of these, espe- 
cially trained, inserts and maintains in place a gauze-covered rubber 
mouth protector, supports the jaw to prevent dislocation of the man- 
dible, and supervises the restraint applied by the other three assist- 
ants One assistant restrains the lower extremities while the other tvo 



Tig 37 —Position of patient and assistants during treatment 


exert pressure upon each shoulder girdle and upper extremity Th c 
rubber mouth protector is simply a segment of rubber hose or a rub 
ber door stop covered with gauze, and is used to prevent mjurv to 
die tongue and other soft tissues of the mouth during the biting 
movements which occur as part of the convulsive seizure Removable 
artificial dentures are taken out of the mouth as a preliminary to the 
treatment As preparations are being made the current is turned on 
in the machine to allow the tubes to become w'arm The connecting 
terminal plugs from the machine are then inserted into the electrodes 
and the instalment is adjusted to deliver the predetermined current 
In our experience, generalized convulsions (so-called grand mal sciz- 
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urcs) can usually be produced with a current of 350 to 450 ma and 
a time interval of 0 5 second Occasionally in heavily sedated individ- 
uals, those with deep depression or older persons, the milh-amperage 
may' haic to be increased as well as the time In our experience at 
1 oretto Hospital thus far the most refractory patient has responded 
vi ith generalized convulsions to a dose of 600 ma. for 0 7 second In 
75 per cent of our individual treatments, convulsions Mere achieved 
on the first attempt with 400 to 450 ma. acting for a period of 0 5 
second 

It has been the experience of all workers in this field that petit mal- 
hkc responses (momentary loss of consciousness without convulsive 
nm\ ements) arc thcnpeuticalh inefficient. Consequently, when a grand 
mal seizure fails to appear with a gi\ en dose, a second shock of higher 
milh-amperage or longer tame, or both, is given after respirations have 
returned to a normal rhythm, usualh within three minutes. If a con- 
vulsn c response is not obtained m three trials, u e believe that further 
treatment attempts should be deferred for twenty -four hours. Once 
the com ulsiv e threshold dose for a given patient is determined, grand 
mal-hke responses may be obtained in subsequent treatments admin- 
istered to that patient m most instances Moth this same amount of 
current. 

The electrically induced grand mal-like attack resembles an idio- 
pathic epileptic seizure in many of its dramatic aspects 6 When the 
circuit is closed instantaneous loss of consciousness ensues, folloued 
ilmost at once or in a few seconds by the convulsive phenomena 
u hich arc usualh more severe than in the epileptic seizure and follow 
a motor pattern somewhat different from that seen in the usual case 
of idiopathic grand mal seizure. From a practical standpoint, however, 
one must bear m mind that the initial manifestation of the electrically 
induced fit is unusually severe The pupils become dilated and do not 
react to light during and for some time after the convulsion, and the 
eyeballs usually deviate conjugately upwards or to one side After a 
temporary pallor the face becomes flushed and, as the period of apnea 
may be prolonged for manv seconds, considerable cyanosis can de- 
velop Retrograde amnesia for the convulsion regularly occurs 

The assistants must be on the alert to rescram the patient adequatch 
during this startling, lightning-like initial lunge because at this time 
injuries most frequenth occur The assistants should be prepared for 
the suddenness and violence of this reaction and cautioned to exert 
foil restraint m anuciptaion of circuit closure. Occasionally the onset 
of dome convulsions is delayed for as long as fifteen seconds after 
the initial loss of consciousness (“delayed grand mal reaction") so 
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that restraining measures should not be relaxed if an immediate con- 
vulsion does not ensue with closure of the electrical circuit 
As soon as convulsive movements cease the patient is quickly turned 
on his right side and a pillow placed beneath the head for support. 
This position is maintained until regular respiration reappears and 
marked salivation no longer occurs, usually in three to five minutes 
As consciousness is being regained, acute restlessness with clouding 
of consciousness occurs m a considerable proportion of cases and 
rarely amounts to an acute furor reaction For this reason we deem 
it advisable to apply restraining straps or bands across the chest and 
over the lower extremities above the knees as soon as the patient is 
replaced on his back This can be done by means of folded sheets 
■which are passed beneath the table around the patient and tied 
Depending on how rapidly and completely consciousness is re- 
gamed, the patient is allowed to go home with his companion within 
one-half to one and a 'half hours after the treatment Both the patient 
and his companion are advised that he should return home to rest for 
the remainder of the day and, if headache occurs, to take 5 or 10 
grams of aspirin 

Treatments are ordinarily given three times a week Before treat- 
ment is begun the relatives are informed that an increasing degree of 
memory disturbance may and probably will supervene as therapy is 
continued They are reassured that this is a temporary disability, 
probably of therapeutic value, and will subside withm a comparatively 
short time, usually within three to four weeks of termination of treat- 
ment Soreness of the limbs and back is a frequent sequel of treatment, 
but this is ordinarily of no serious significance and has been produced 
by muscular and soft tissue strain 

CONTRAINDICATIONS 

The usual type of patient selected for treatment from a psychiatric 
standpoint was outlined above However, m spite of these well marked 
psychiatric indications, certain accompanying disabilities may contra- 
indicate this tvpe of treatment or its use on an outpaoent basis As a 
contraindication to this form of therapy certain somatic disturbances 
assume paramount importance acute febrile illness, advanced age- 
severe cardiovascular disease, bone and joint disorders predisposing to 
fracture or which would be aggravated by violent muscular move- 
ment, and latent tuberculosis which experience with related metrazoi 
therapy shows may be stirred into activity 

In spite of the seeming rigors of the treatment, m our experience 
many individual? with evidence of a moderate degree of cardiovaS' 
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cular disease may be safely and beneficially treated by this method 
la [act, we. have treated some patients with advanced cardiovascular 
disease with striking benefit, especial!) w hen the psychotic mamfesta- 
ttons seemed to be aggravating the physical disability' To illustrate 
this point the following ease historv is presented 

Mr W S., a white male 54 years of age, a professor of engineering 
w a technical college, liad been under care for a year and a half for 
cardiovascular disease accompanied by fatigue, anorexia, headaches 
and an inability to carry on efficiently at his usual work Three months 
before admission for electroshock therapy he went to Florida for a 
“rest.” Here he found the situation not conducive to rest and at- 
tempted to return home Transportation facilities w ere overloaded and 
he was forced to wait six xv ccks before suitable tram accommodations 
could be obtained During this penod of delay the patient became 
increasingly uneasv and restless, and said that he and his wife would 
never get home He felt thac he was being watched by everyone and 
emanated a disagreeable odor because of the dissolution of his interna! 
organs caused In excessive cigarette smoking Upon arriving home 
these symptoms became more severe. He feared to leave the house, 
saying the neighbors \v ould shoot him since they felt he was a neigh- 
borhood menace 

Examination revealed an emaciated male appearing older than 54 
years Palpable evidence of arteriosclerosis was present in the acces- 
sible vessels There was also noted a vascular hypertension of 230/100 
with moderate cardiac enlargement and electrocardiographic findings 
of coronary sclerosis with considerable myocardial damage and prob- 
able old infarction The patient was markedly agitated, slept little 
and ate poorly', and continuously voiced the delusional ideas men- 
tioned above. Electroshock therapy was deferred for about a week 
because of the seemingly great risk im'olved, and during this penod 
the blood pressure remained 3t a high level (225/P 0 to 250/115) After 
a conference with his wife and a close fnend, both of whom felt 
something must be done to forestall a state of exhaustion which 
seemed imminent, treatment was begun 

A grand mal seizure was obtained with 450 ma at 0 5 second Res- 
pirations began promptly and after a temporary' penod of irregulanty 
lasting three or four minutes, cardiac action resumed a normal rhythm. 
Blood pressure reading immediately after muscular movement subsided 
was over 300 svstolic, which was the highest reading obtainable with 
the sphygmomanometer, diastolic pressure w'as 185 

Treatment was continued three ames weekly for a senes of seven 
treatments At this point all psychiatnc symptoms had disappeared 
and the patient resumed his former normal personality pattern He 
has now been free from symptoms of his mental disorder for five 
months. 
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that restraining measures should not be relaxed if an immediate con- 
vulsion does not ensue with closure of the electrical circuit 
As soon as convulsive movements cease the patient is quickly turned 
on his right side and a pillow placed beneath the head for support 
This position is maintained until regular respiration reappears and 
marked salivation no longer occurs, usually m three to five minutes 
As consciousness is being regained, acute restlessness with clouding 
of consciousness occurs in a considerable proportion of cases and 
rarely amounts to an acute furor reaction For this reason we deem 
it advisable to apply restraining straps or bands across the chest and 
over the lower extremities above the knees as soon as the patient is 
replaced on his back This can be done by means of folded sheets 
which are passed beneath the table around the patient and tied 
Depending on how rapidly and completely consciousness is re- 
gamed, the patient is allowed to go home with his companion within 
one-half to one and a -half hours after the treatment Both the patient 
and his compamon are advised that he should return home to rest for 
the remainder of the day and, if headache occurs, to take 5 or 10 
grains of aspirin 

Treatments are ordinarily given three times a week Before treat- 
ment is begun the relatives are informed that an increasing degree of 
memory disturbance may and probably will supervene as therapy is 
continued They are reassured that this is a temporary disability, 
probably of therapeutic value, and wall subside within a comparatively 
short time, usually wuthin three to four weeks of termination of treat- 
ment Soreness of the limbs and back is a frequent sequel of treatment, 
but this is ordinarily of no serious significance and has been produced 
by muscular and soft tissue strain 

CONTRAINDICATIONS 

The usual type of patient selected for treatment from a psychiatnc 
standpoint Avas outlined above However, in spite of these well marked 
psychiatric indications, certain accompanying disabilities may contra- 
indicate this type of treatment or its use on an outpatient basis As a 
contraindication to this form of therapy certain somatic disturbances 
assume paramount importance acute febrile illness, advanced a 
severe cardiovascular disease, bone and joint disorders predisposing to 
fracture or Avhich ivould be aggravated by violent muscular move- 
ment, and latent tuberculosis Avhich experience wuth related metrazol 
therapy shows mav be stirred into activity 

In spite of the seeming rigors of the treatment, in our experience 
many individual? Avith evidence of a moderate degree of tyrdiovas 
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cular disease may be safely and beneficially treated by this method 
In fact, we have treated some patients with advanced cardiovascular 
disease with striking benefit, especial!) w hen the psychotic manifesta- 
tions seemed to be aggravating the physical disability To illustrate 
this point the following case hiscorv is presented 

Mr W S , a white male 54 years of age, a professor of engineering 
m a technical college, had been under care for a year and a half for 
cardiovascular disease accompanied by fatigue, anorexia, headaches 
and an inability to carr) on efficiently at his usual work Three months 
before admission for electroshock therapy he went to Florida for a 
“rest ” Here he found the situation not conducive to rest and at- 
tempted to return home Transportation facilities were overloaded and 
he was forced to wait six w ecks before suitable tram accommodations 
could be obtained During this period of delay the patient became 
increasingly uneasy and restless, and said that he and his wife would 
never get home He felt that he was being watched by everyone and 
emanated a disagreeable odor because of the dissolution of his internal 
organs caused b\ excessive cigarette smoking Upon arriving home 
these ss mptoms became more severe He feared to leave the house, 
saying the neighbors would shoot him since they felt he was a neigh- 
borhood menace 

Examination revealed an emaciated male appearing older than 54 
years Palpable evidence of arteriosclerosis was present in the acces- 
sible vessels There was also noted a vascular hypertension of 230/100 
with moderate cardiac enlargement and electrocardiographic findings 
of coronary sclerosis with considerable myocardial damage and prob- 
able old infarction The patient was markedly agitated, slept little 
and ate poorly, and continuously voiced the delusional ideas me n- 
tioned above. Electroshock therapy was deferred for about a week 
because of the seemingly great risk involved, and during this period 
the blood pressure remained at a high level (225/90 to 250/115) After 
a conference with his wife and a close friend, both of whom felt 
something must be done to forestall a state of exhaustion which 
seemed imminent, treatment was begun 

A grand mal seizure was obtained with 450 ma. at 0 5 second Res- 
pirations began promptly and after a temporary period of irregularity 
lasting three or four minutes, cardiac action resumed a normal rhythm. 
Blood pressure reading immediately after muscular movement subsided 
w'as over 300 systolic, which was the highest reading obtainable with 
the sphygmomanometer, diastolic pressure wws 185 
Treatment was continued three times weekly for a senes of seven 
treatments At this point flU psychiatric symptoms had disappeared 
and the patient resumed his former normal personality pattern. He 
has now been free from symptoms of his mental disorder for five 
months 
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The psychiatric contraindications include behavior disturbances of 
such intensity that institutionalization is required Depressed patients 
with marked suicidal tendencies should not be trusted to the inex- 
perienced supervision of relatives and friends and should, therefore, 
not be treated as outpatients Organic brain disease such as general 
paresis, brain tumor, Huntington’s chorea, parkinsonian states produc- 
tive of behavior disturbances, senile dementia, Alzheimer's disease, 
and so forth, are unresponsive and treatment by this method is often 
dangerous 7 Chrome/ deteriorated schizophrenics rarely respond to 
treatment, therefore, while no contraindication exists, neither is there 
an indication for treatment Occasionally when a patient with chronic 
schizophrenia who is able to remain at home under the supervision of 
i datives becomes acutely yet mildly disturbed, the acute behavior 
disturbance may be ameliorated by a course of shock therapv 

DANGERS AND COMPLICATIONS 

The dangers and complications of indiscriminate electroshock ther- 
apy are considerable Fractures occurred frequently with the use of 
metrazol, less often with electroshock, but in our experience are not 
a prohibitive hazard when suitable precautions are taken Before hy- 
perextension of the spine and adequate manual restraint were rou- 
tinely employed, the incidence of fractures with metrazol convulsive 
therapy was high, with 43 per cent of one series of patients 8 develop 
ing single or multiple fractures of the bodies of the thoracic vertebrae 
In later reports, fractures of other bones (humerus, scapula, femur, 
mandible) were described With electroshock treatment given under 
similar conditions as metrazol, the proportion of fractures encoun- 
tered was significantly smaller Vertebral fractures complicating elec- 
troshock therapy can be largely eliminated by the use of hyperexten- 
sion of the spine and proper restraint Worthing and Kabnowsk) 
found that re-examination of eight patients with severe multiple spinal 
fractures incurred two years previously disclosed no orthopedic or 
neurologic evidence of progressive pathology, and expressed the opin- 
ion that fractures are no contraindication against shock treatment 
since they can largely be avoided and, if they do occur, have no 
clinical importance We have not searched for vertebral fractures 
with the x-ray, should they occur, as in the past with the use of 
metrazol, little disability is caused and no special treatment is required 
Considerable backache may develop after treatment on the basis of 
soft tissue strains without fracture In our outpatient experience vc 
' haae encountered no fractures of long bones On several occasions 
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dislocation of the mandible occurred which was reduced before con- 
sciousness was regained and after the convulsion had ceased 

In the attempt to present the occurrence of fractures by “soften 
mg" the convulsion, curare was introduced by Bennett, 10 first in con 
(unction w ith mctrazol and later w ich electnealh induced convulsion! 
Curanzation is not without danger, and the use of curare (Intocostnn) 
m conjunction with electroshock is not adused unless the phvsician 
stands read) to combat prolonged apnea and suffocation b\ means of 
artificial respiration, the administration of prostigmme as an antidote 
and the insertion of an airway We had not encountered any serious 
reactions with its occasional use on inpatients until two of four extra- 
iiiural patients treated with curare at Loretto Hospital developed 
alarming apnea, cyanosis and obstructive dyspnea. In one of these 
patients consciousness had alread) returned when the airwav had to 
be inserted, and the patient refused further treatment because of recol- 
lection of this terrifying experience We speculated that another in- 
dication for the use of curare might be found in h) pertensne subjects 
to prevent or diminish set ere transient rise of blood pressure occur- 
ring with the induced comulsion, but experience did not bear this 
out. Woolle) 11 has shown that marked variations in blood pressure 
occur, often w ith \ lolent rises in hvpertensn e subjects, in curare pro- 
tected metrazol and electric shock We feel, therefore, that curare 
should not be used m conjunction with outpatient electroshocl treat- 
ment. 

Fatahties associated with electroshock probablv occur at the rate 
of about one m 1 000 cases. 12 A number of these deaths took place 
when curare was used In most instances death is caused b\ circula- 
tor) failure, acute cardiac dilatation in a prei lousl) diseased heart nia\ 
result from the tremendous muscular exertion of the com ulsion or 
circulatory failure may occur without obvious heart disease from dis- 
turbance of cardioregulatory and tasomotor centers. In our personal 
inpatient and outpatient experience w ith electroshock w e have thus 
far not encountered a fatality 

In our experience no significant aggravanon of the mental illness 
has taken place as the result of treatment. Each patient has exhibited a 
temporarv memory disturbance, which mav approach mild confusion 
as treatment progresses If relatives and associates are forewarned to 
expect these symptoms much apprehension and nnxietv is allai ed 
Occasionally severe transient excitement may follow treatment. This 
is a disturbing complication because of the pandemonium created 
and the possibility of injury to patient or personnel In such patients 
it is our practice to terminate outpatient treatment at once. 
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We do not recommend electroshock therapy as a routine office pro- 
cedure, m spite of the reported experiences of others 13 However, in 
certain so-called office clinics the facilities available may approach a 
hospital environment and be readily adaptable to the procedure. 

In our experience, psychotherapy beyond that of instruction and 
simple reassurance seemingly has played no role It is possible that 
more subtle psychotherapeutic elements, such as the dramatics of the 
treatment, physician-patient relationship or other intangibles, may be 
operative We feel that formal and intensive psychotherapy during 
treatment is almost precluded because of the rapidly developing am- 
nesia which accompames this mode of therapy In this series we have 
avoided all psychotherapeutic efforts in order to evaluate the effects 
of electroshock treatment per se 

RESULTS IN SEVENTY-FIVE CASES 

This report does not attempt to evaluate the general results of 
electroshock therapy This has been and continues to be the subject 
of a number of studies 14 based on Ialrger groups of patients We have 
given about 600 individual treatments during the past eleven months 
to seventy-five outpatients at Loretto Hospital The ages of these 
patients ranged from 16 to 68, with a median age of about 35 years 
The ratio of women to men was almost two to one Sixty-five 
patients have either completed their course of treatment or are no 
longer under treatment Of these, four received only one treatment 
and four more, only two Omitting these cases, the remaining fifty" 
seven patients received an average of seven treatments apiece The 
largest number of treatments administered in any one case was nine- 
teen The period of observation since cessation of treatment varied 
from two to eleven months, and therefore it is too early to evaluate 
long term results In the fifty-seven cases the diagnosis and immediate 
results were as follows 

Involutional depressions and psychoses, 17 cases, results, 13 good, 
4 fair 

Reactive depressions, 8 cases, results, 6 good, 1 fair, 1 poor 

Manic-depressive depressions, 4 cases, results, 3 good, 1 fair 

Marked psychoneuroses, usually with depressive features, 13 cases, 
results, 3 good, 8 fair, 2 poor 

Schizophrenic psychoses and reactions, 12 cases, results, 3 good, 6 
fair, 3 poor 

Cerebral arteriosclerosis with depression, 2 cases, results, both good- 

Psychosis with mental deficiency, 1 case, result, good 
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Thus jn dcprcssnc states particularly involutional, manic-depres- 
sive and so called reactive depressions, good immediate results were 
obtained in over three-quarters of the patients treated, whereas in 
psy choncuroscs, particularly with some depressive features but in 
which ps> chosomatic complaints and phobias dominated the picture, 
and m schizophrenic reactions and psv choscs, only about a fourth of 
the patients underwent marked improvement following treatment No 
benefit w hatsoev or accrued from this therapy in about 1 1 per cent of 
the whole group of patients. 

The ease history previously cited illustrates an immediate thera- 
peutic result clasisficd as “good ” As an csample of a “fair” result the 
following ease may be cited 

A 37 year old married woman who previously made a satisfactory 
social adjustment, gradually developed symptoms of mental illness, 
becoming overt two months before she came under psychiatric care 
She had gone to work m a “defense” factory ostensibly to defray the 
expense of a college education for her 17 % year old son After some 
months she became infatuated w ith the foreman at her place of work, 
this was clearly an autistic love affair, and took on serious proportions 
only after the son, to whom she was strongly attached entered the 
Army and shortly thereafter became engaged to be married without 
his mothers knowledge or consenr In effect the boy had jilted his 
mother for a sweetheart after the former had made sacrifices to en- 
able him to become well educated and make a mark m the world 
The patient spoke freely of her infatuation for this foreman and en- 
tertained the idea that he reciprocated her affections but was afraid 
to admit it As a result of conflict over this infatuation she left her 
job two months prior to treatment, expressed increasing dislike for 
her husband, and finally left her home to stay with a relative 

She related to the examiner how for some months she had been 
watched and followed bv mysterious persons who would take flash- 
light pictures of her, since she heard the click of the camera and saw 
the bursts of light. Her husband, a janitor, appeared very much de- 
voted to his wife but apparently had not been aware that she was 
suffering from a serious mental illness 

It was explained to the patient that she had undergone such nervous 
shocks thac she was m no condition to make major decisions concern- 
ing separation or divorce from her husband and was finally prevailed 
upon to enter Locetto Hospital as an inpatient for a course of shock 
treatment The diagnosis was paranoid schizophrenic psvehosis She 
remained in the hospital for a week receiving four treatments, and 
continued treatment as an outpatient for three more treatments Her 
condition improved, she became reconciled with her husband, has re- 
sumed her former household responsibilities, gave approval for her 
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son’s marriage, and no longer felt that she was being followed and 
photographed She no longer spoke of her infatuation for the fore- 
man Her husband considers her well, but the patient has no insight 
into her behavior and shows some affective leveling She has continued 
to make a satisfactory adjustment for the past ten months 

SUMMARY 

We have discussed the evolution and practical operation of an out- 
patient electroshock facility m a small general hospital The advan- 
tages of such outpatient treatment are mainly economic, and make 
therapy available to many neglected borderline cases of mental ill 
ness The selection of patients for treatment, the dangers and com 
plications of this method and the results in a prelimmarv series of 
cases are reported 
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Meyer Solomon, M D * 

This discussion will be limited to insomnia m adults, with special 
emphasis on ambulatory office patients rather than home-confined, 
hospital or sanitarium patients 

Although etymologically insomnia, or sleeplessness, means lack of 
sleep from any cause or causes, ordinarily it is used synonymously 
with hyposomnia or lessening of the duration or depth of sleep, or 
both, acute or chrome, from any cause or combination of causes, 
psychologic or nonpsychologic. Since the depth and duration of 
sleep vary considerably from one individual to another and from one 
season to another, and smee, unless the behavior is such as to attract 
the attention of or to annoy others, there is often no good objective 
criterion of insomnia, it is usually, insofar as ambulatory office patients 
are concerned, a subjective complaint unless supported by confirma- 
tory observation of members of the family or others 

The complainant’s story and interpretation may or may not be 
correct, since it may vary according to his well-being and how much 
significance he attaches to getting a certain number of hours of sleep 
of a quality satisfactory to himself As Klingman , 1 quoted by Klert* 
man , 2 has so neatly put it “Those who sleep eight hours and believe 
that they need ten consider themselves to be suffering just as much 
from insomnia as others who cannot get more than four or five hours 
of sleep but who would be satisfied with six or seven ” It should be 
added, nevertheless, that under certain circumstances some persons 
who get ten hours as their average sleep are not in optimum condition 
on two hours less But such decrease m their preferred amount of sleep 
can usually be corrected by reorganizing their daily routine or condi- 
tions of living by establishing an earlier hour of retiring, correcting 
the physical arrangement in the bedroom, and investigating such 
causes of morning awakening as noise or light 

It is therefore important to check the patient’s complaint of in- 
somnia carefully, with full details as given bv the patient and, if P oS ' 
sible, by others m the home, before accepting at its face value the 
truth of the general complaint as given bv the patient For example 

Trom the Dcpirtmcnt of Nervous and Mental Diseases, Northwestern Uni- 
versity Medical School, Chicago . 

• Associate in Nervous and Mental Diseases, Northwestern University 
School, Chairman, Department of Neuropsychiatry, Mount Sinai Hospital 
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a paaent complained to me that, among other annoyances she had 
suffered from poor sleep for two jears past. On careful inquiry it u as 
learned that this amounted to nothing more than partially awakening 
in the middle of the night for a few minutes or so and immediately 
dropping off to sleep again and sleeping soundly until about 8 o'clock 
m the morning Furthermore, she had lost no weight and had none 
of the other clinical effects of real sleeplessness over a two year 
period. 


CLASSIFICATION OF INSOMNIA 

Insomnia is unquestionabh one of the most common complaints in 
medical practice Although there are many classifications of the con- 
dition, such as age, degree of completeness, clinical diagnosis, and 
whether acute or chrome, 1 shall refer here m particular to classifica- 
tion according to cause and to time of incidence. 

Based on the time of incidence there are three types of insomnia 
(1) Difficulty or delay m falling asleep, known as initial or predor- 
mttional tntonmia This is the most common type and results espe- 
cially from habit, fear, worry and anxiety states, with the ability to 
sleep late in the morning Laird 7 goes so far as to claim that it occurs 
m three fourths of the population (2) Intermittent, broken, restless 
sleep, which vanes almost directly with age, and Laird 7 believes that 
it occurs in about 40 per cent of adult men This type of insomnia is 
commonly associated with unpleasant dreams and nightmares, and in 
middle-aged persons is frequently accompanied by digestive disturb- 
ances (3) Early morning awakening, so-called terminal tnsovmta , 
with difficulty m returning to sleep This is normal -with advancing 
age, is common m arteriosclerosis and hypertension and, I agree with 
Pollock,® Muncie" and many others, is especially present in mental 
depression. 

It has been found that most people wake up spontaneously during 
the second half of the night but fall asleep again, and that when one 
has had “enough” sleep, one awakens more and more frequently and 
finds it more and more difficult to fall asleep again until finally one 
remains awake 5 When this final stage is reached by 3 or 4 or 5 o’clock 
in the morning instead of the usual hour of awakening (6 or 7 or 8 
o clock or so), the condition is called terminal insomnia When this 
occurs m elderly persons, who ordinarily need less sleep than for- 
merly hot who go to bed at the usual if not an earlier hour and are 
worried if they do not sleep to as late an hour as previously or as late 
“ younger people do, one need have no concern. Also, it is not 
merely a question of how early one awakens bnt how early one re- 
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tires how many hours of sleep one has had and how light or heavy 
a daily program one follows 

Combinations of the above three types of insomnia may occur 
Occasionally there is a reversal of the sleep rhythm with wakefulness 
by night and sleep by day, as in some cases of epidemic encephalitis 
and m cerebral arteriosclerosis with other manifestations of senility 

CAUSES OF INSOMNIA 

Insomnia is a symptom of some underlying cause or causes There 
are three mam groups of causes, as follows 

(1) Purely external , such as extremes of heat or cold, light (espe- 
cially early morning sun), noise (especially early morning traffic), 
uncomfortable bedding, crowding, and so forth 

(2) Physical diseases and toxic ceruses This covers a large number 
of conditions, including pain or severe discomfort from injury or 
disease of any kind, organic disease not especially accompanied by 
pain, as m tuberculosis, arteriosclerosis, thyrotoxicosis, heart disease 
and hypertension, organic brain disease, tinnitus aunum, or post- 
traumatic, or from arthritis, neuritis and the like, cerebral excitement 
from endogenous toxic states such as infection or uremia, as well as 
from exogenous toxins such as the excessive use of coffee, tea or 
alcohol especially in the latter part of the day, gastro-mtestinal dis- 
turbances with discomfort from dyspepsia, indiscretions m diet, hun- 
ger, hypoglycemia, and so forth 

(3) Psychological causes These are the most common causes of 
insomnia and comprise the whole range of mental and emotional fac- 
tors, the psychoneuroses (fatigue or neurasthenic, anxiety, hysterical 
and obsessive-compulsive states) and psychoses (especially depressed, 
excited, confusional and schizophrenic states), worry about and espe- 
cially fear of insomnia, of the possibly serious effects of sleeplessness, 
of insanity and of incurability Insomnia which is not traceable to 
physical disease or to some definite physiological or external ongm, 
is most apt to be associated with anxiety about something and it is 
our job to find out just what that something is 

It is clear that insomnia is always a definite indication that some- 
thing about the patient needs investigation since it may be the end 
product of a multitude of possible causes and, like cough or pain or 
dyspnea, is only a symptom Difficulty m sleeping dependent upon 
residual excitement from the day is not uncommon in sensitne, ex- 
citable, worried individuals Some such individuals have a certain 
degree of recurrent insomnia of many years’ duration 

Psychogenic insomnia with sleeplessness as the onlv complaint at 
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the original consultation is often complex anti requires circful studs 
diagnosis and management. In other instances it is simple in origin 
and management from the very beginning 
Ic will not be possible to discuss the characteristics and treatment 
of insomnia in special clinical conditions such as delirious, excited and 
similar states. This aspect will he found m the xanous clinical texts on 
psxchiatn or psychological medicine 


CLINICAL EFFECTS OF LOSS OF SLEEP 
For an authontatixc discussion of sleep xvhicli, unfortunately, I 
hive ao space to present, I urge you to consult the x»cry splendid 
book by Klcitman 5 on Sleep and Wakefulness He conducccd expen- 
ments on partial dcprixation of sleep with continued muscular acnxity 
so that the effects were due partly to lack of sleep and partly' to 
muscular fatigue In his standard procedure there was a xvaking 
period of sixty -two to sixty -five hours of staying awake until late in 
the evening of the third day of sleeplessness He himself remained 
awake on various occasions to 100 hours and xvith the aid of benze- 


drine sulfate as long as 180 hours He found, m general, no deviations 
from the normal range in the vegetam e functions (heart rate, blood 
pressure, body temperature, basal metabolism, appetite, composition 
of the blood and urine), while the red blood cells and hemoglobin 
percentage shoxved variable results but xvith no general tendency to 
oligocythemia. 

In studying the effects on the nervous system, Kleitman employed 
two classes of tests with the following results (1) Tests m which 
effort is not a determining factor (knee jerks, pupdlarv light response, 


cutaneous sensibility to faradic current, touch and pain, visual acuity, 
hram potentials, electrical skin resistance) showed, as with vegetative 
functions, no consistent variation for the group as a whole for all 
tests but one, namely, sensitiveness to pam, with cutaneous sensitivity 
to touch unchanged but to pain a progressive increase (lower thresh- 
0 *") (^) Tests in which effort is a determining factor showed in 
general a decreased performance ability during the period of sleep- 
ttsness Although mental and muscular performance tn various tests 
'tut be maintained at normal levels if the tests are of short duration, 


sustained effort is impossible. The most outstanding and significant 
utngs in all studies on lack of sleep were found to be increased 
^nativity to pam, impairment of the disposition with hypenrntabilitv 
and irascibility, a tendenev to day-dreaming, hallucinations and other 
wnubr signs All of these point to fangue of higher levels of the 
ra cor tcx, which are m constant operation daring the period of 
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wakefulness and are responsible for the critical analysis of incoming 
impulses and the establishment of adequate responses in the light of 
the person’s or animal’s experience Kleitman found in humans itch- 
ing or slight burning sensitiveness of the eyelids, and mild mannered 
persons became ill tempered under continued efforts to keep them 
awake Thus, the sleepy individual can make a short lasting effort but 
cannot sustain it. 


Many experiments have shown that animals die from lack of sleep 9 
Menaceme’s puppies after four to six days, Tarozzi’s three dogs after 
nine, thirteen and seventeen days, although Pieron’s twenty dogs were 
alive after from 30 to 505 hours and Okazaki’s after fourteen to sev- 
enty-seven days, of Kieicman’s twelve puppies kept awake from two 
to seven days two died without awakening after being permitted to 
sleep In experimental animals which died or were killed after a 
period of insomnia, various brain and other nervous system changes 
have been reported 

Kleitman concludes 4 “From observations made on persons under- 
going experimental insomnia it can be stated with assurance that no 
immediate untoward developments need be feared from the loss of a 
night’s sleep, whether it be partial or complete Prolonged, continuous 
wakefulness, however, even if undergone voluntarily, may cause tem- 
porary mental deterioration ” 

Insomnia in clinical practice is a more complicated matter Here 
the patient is worried about his sleeplesness, he knows that it is not 
voluntary or merely experimental, and it may continue not merely 
for days but for weeks and months Varying with the cause, we com- 
monly note increased fatigue, lack of concentration, deficiencies of 
memory, inability to perform effective mental work, impairment of 
muscular coordination (especially for more delicate movements), an- 
orexia, irritability of temper, loss of weight, head and bodily pares- 
thesias, restless and agitated pacing of the floor, and general physical 
and mental instability 10 Weight loss, especially in depressed patients, 
due to insomnia, anorexia and other factors, may be as much as 20 to 


50 founds 

Craig 11 is right when he says “Some persons are much more in- 
tolerant of deficient sleep than are others, indeed, some individuals 
will become definitely insane within a few days if sleep is not ob- 
tained ” Popov 5 reports such a case, with complete recovery after the 


natient was allowed to sleep 

I also agree with Mmogue 12 of Australia who found that insomnia 
from whatever cause led to rapid mental and physical exhaustion, 
usually with headaches, especially a “tight band around the head 
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if “the head were bursting " If long continued, the patients become 
desperate, restless, apprehensive, manv arc haunted In the fear of in- 
sanity, some may later become suicidal, especially if living alone, 
with no relatives or friends to console them, if too religious or if 
elderly Minoguc quite correctly concludes "Suicide is the end result 
of a large number of factors, both physical and psj chological What- 
ever its cause, it is generally preceded bv a period of insomnia with 
us concomitant symptoms and signs It is imperative for us to realize 
the risk of suicide m such patients and also that the patient requires 
urgent and immediate treatment If appropriate treatment is given, I 
am com meed that many a suicide can be presented, a fact well 
known to all psychiatrists But unless we, as a profession, realize that 
sleepless, depressed and worried patients arc prone to suicide, and 
that such patients can be very successful!} treated b\ modern psj- 
chiatnc methods, there seems to be little hope of appreciably reduc- 
ing the suicide rate in Australia " What is true of Australia is like- 
wise true of the United States. 

In considering the dangers of real insomnia, one muse appreciate 
the possibility of a vicious circle with insomnia aggravating the nerv- 
ous and mental condition, and vice versa I have summarized 15 the 


situation briefly in a previous discussion m the following words 'It 
b not merely the direct results of lack of sleep but its indirect and 
psychological results which are of serious import. The patient’s hours 
of wakefulness at night, with everyone else sleeping and all quiet, 
niay seem to him very much longer than they m fact arc. It is also 
during such periods at night that his rushing thoughts, emotionalism 
anxiety, worries and fears take possession of him in more unrestrained 
fashion Then come his womes over the real or imagined dangers of 


insomnia. Being more unstable because of insomnia, he is inclined 
die following day to be more in the grip of his anxieties and fears 
His worry about the lack of sleep leads to an excessive interest in 
whether or not he will sleep well He may have actual despair from 
jns sleeplessness Fear of the night, of insomnia and of bed time may 
ecomc perdominant Fear of insanity may result from insomnia 
primarily or be exaggerated by it. Although insomnia is only one 
uausc of the fear of insomnia m psychoneurotics (and psychoncs) it 
B lrn P°rtant cause. Continued sleeplessness may lead to a feeling 
0 “ c k of self-confidence and self-control ” 

° R " esses of persistent, prolonged insomnia the patient should be 
™ed carefully to determine whether or not a real mental depres- 
is not the actual clinical condition present, and, if so, it should 
treated as such, with, if severe enough and indicated, hospitalize- 



184 


MEYER SOLOMON 


turn and so-called electroshock therapy, in selected cases estrogen 
therapy 16 16 m the female and androgen therapy 17 m the male have 
apparently been of value in true involutional melancholia 

GENERAL MANAGEMENT OF INSOMNIA 
In ail cases a careful sequential history of the onset and develop- 
ment to date is essential This should include its degree, duration, ef- 
fects, probable cause of onset, factors responsible for its continuation, 
and the patient s attitude toward his condition His other complaints 
should be gone into sufficiently fully Review the patient’s daily pro- 
gram— his time of arising, routine of the day, hour of retiring, the 
amount and character of his sleep before and since the onset of his 
insomnia 

A personality estimate and determination of the mental condition, 
with decision as to the existence or absence of a psychoneurosis or 
psychosis and the approximate climcal diagnosis can usually be made 
durmg the first extended consultation 
Take the complaint of insomnia as seriously as you do (or should) 
3ny other symptom 

At the outset a full physical examination should be made with 
definite exclusion of obvious causes (such as pain, dyspnea, pruritus), 
diseases of the gastrointestinal, circulatory, respiratory or excretory 
systems, hypertension, organic neurologic diseases and alcoholic toxic 
states Whatever laboratory tests are really necessary should not be 
omitted By this time you should have a more definite opinion con- 
cerning the patient and his complaint 
Each case is an individual affair No fixed rules can he laid down 
Unless the patient is willing to put himself under your care, to see 
you frequently enough and to permit proper study and supervision, 
it is better to give merely general advice, outline the situation and 
not prescribe hypnotics except for two or three nights and then not 
to be refilled Explain your reasons to the patient 
All psychoneurotic patients with insomnia, except of the slightest 
degree, are much better sleeping alone All clocks are generally best 
removed A dark, quiet, properly ventilated room is desirable 
Each individual has his favorite, preferred choice of bedspnng, 
mattress, bedding, pillow arrangement, ventilation and posture in bed 
If there is increased blood pressure, have the patient try using no 
pillow 

If there is sensitiveness to cold, a warm bed-even with hot water 
bottles— is m order If cold feet while m bed are a source of discom- 
fort help mar be found m a hot foot bath at bedtime, or hot water 
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bag to die feet, being sure to avoid burns, or the patient may wear 
woolen socks to bed 

If die patient is hungrv at bedtime, milk or warm soup with 
crackers a half hour before retiring should be soporific If awaken- 
ing occurs from hunger, a glass of milk and crackers nia> be taken 
at the time of awakening 

If there is oi cruse of codec, tea or alcohol, reduce the amount 
consumed during the latter part of the day or after lunch, cspcciallv 
at or near bedtime. The effect of coffee and tea vanes from one 
person to another 

If chore is flatulent distention of the stomach or intestines, try one- 
half glass of water with 10 to 15 grams (0 65 to 1 gm ) of sodium 
bicarbonate at bedome 

For disturbing symptoms in medical or surgical conditions, sucli 
as cough or dyspnea, relief as necessary is in order Some patients arc 
helped, others made worse, by a glass of hot whiskey or water, b> 
reading* or by attempts at muscle relaxation at bedtime Gentle mas~ 
sage, especially of the spinal muscles, just before the usual sleeping 
time is apt to be valuable, especially in neurasthenics and bed patients 
To exclude the carlv morning light, opaque window shades (dark 
green shades instead of or in addinoo to yellow, tan or white ones) 
should be drawn low at bedtime For sleeping by day, the use of mi 
opaque screen about two feet from the window is helpful Avoid 
having the light fall directly on the head 
Sedative hydrotherapy may be employed in several ways as pro- 
longed (one quarter to one-half hour) warm (96° T) bath, cold wee 
pack for three-quarters to one hour, or, in excited states, neutral tub 
baths for two or three hours or continuously, especially with an ice 
«p to the head The last is always, and the second is usually, a hos- 
pital procedure. 

Suggestion, assurance, diversion, distraction, release of anxiety and 
tension are occasionally of service as conditioning processes to induce 
sleep dnahng or eating or even a warm bath, muscular relaxation, 
fanous psychological procedures such as listening to one’s breathing. 
Prayer, autosuggestion of Cmff, naming categories following the 
alphabet, and so on 

If sleeplessness follows a period of unusually concentrated or pro- 
longed mental work, a short vacation with plenty of rest and •sleep 
should jjj advised, often at the onset, wnth the addition of mild hyp- 
fiotic medication 

1 know that many of the above suggestions cannot be earned out 
in certain patients owing to limitations of hv ing quarters, hours o 
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employment and financial situation, but no symptom demands such 
varied therapeutics 

As Kleitman 6 concludes “Insomnia, in the sense of hyposomma, is 
nearly always traceable to some disturbing factor, capable of keeping 
die cortical centers, or the wakefulness center m the hypothalamus, 
direcdy m a state of prolonged activity The therapeutics of insom- 
nia consist m the removal of the disturbing factors and, if that fails, 
in the use of depressing drugs ” 

In the majority of cases no physical cause can be found for the in- 
somnia and the patient needs a combination of a common sense ex- 
ploration of his mental and emotional problems with psychological 
management, a survey of his daily program of activity, and the rational 
use of hypnotic drugs 

PSYCHOLOGICAL ASPECTS AND PSYCHOTHERAPY 

In considering psychogenic insomnia, emotional conflict is so im- 
portant that its consideration is really an introduction to the problem 
of psychoneuroses and so-called functional psychoses Thus, the man- 
agement of the patient goes step by step with the treatment of the 
symptom of sleeplessness This means an investigation of the patient’s 
personal problems, his state of health, his daily program, domestic 
(marital and family), financial, occupational, social, recreational, sex- 
ual, religious, and ethical-moral adjustments 

The attitude of the physician must very definitely be one which 
inspires confidence The physician must have and show confidence w 
his own ability to help the pan ent recover and m the patient’s ability 
to regain his equilibrium 

In the treatment of a disease associated with insomnia, one must 
remember that m continued pam with prolonged insomnia, especially 
in unstable individuals, eventual psychoneurosis or even psychosis may 
result In like manner organic disease of any sort may dear up and 
insomnia continue 

Discuss the past anxieties which led to or the present anxieties 
which maintain the insomnia With time, interest, sympathy, patience 
and understanding in the very first interview or the first few inter- 
views, the patient will confess his anxieties, medical and nonmedical 
Some can, others cannot, be settled by discussion If you cannot re- 
move the anxiety responsible for the sleeplessness, at least reassure the 
patient as much as possible Use explanation, suggestion and readjust- 
ment of his daily program, attitudes and ambitions, as the case may be 

If intensive personality study is indicated, I do not favor adhering 
to any one school of psychological thought, Freudian or otherwise. 
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but study each patient individual!*, letting the quips fall where they 
may 

I do not find any real basis to the current svseems of dream inter- 
pretation and their supposed invariable importance and value in un- 
earthing the causes of the disorder 
Hypnosis is ordmardv of no, little or temporary value and it may 
not be possible to use it in sleeplessness in office patients 


PHARMACOTHERAPY THE USE OF HYPNOTIC DRUGS 
Owing to space limitation 1 shall confine my discussion to the pros 
and cons of using hypnotics in general and to technic and precautions 
in their use 

The chemistry, characteristics, dosage and methods of administra- 
tion of the various drugs can be found elsewhere, as in the presenta- 


tions by Weiss,” Felling, 18 Tantusy 0 Winans, 51 Derciim,— Diethelnv 3 
Ross, 34 Cnchcon-Mdlcr- 1 and Grabficld For special attention to the 
barbituric acid group 1 refer you to Weiss” and the special report of 
the Journal of the American Medical Association 37 Goodman and 
Gilman 31 giv e a comprehensive discussion 
The Case For and Against the Use of Hypnotics —Sleeplessness due to 
pain and other discomfort requires necessary symptomatic relief, ev cn 
morphine or codeine. Hyoseme is used exclusively in selected cases in 


psy chiatnc hospital practice Bromides are rarely effective in insomnia 
of real consequence Chloral and paraldehyde, not used as frequently 
now as formerly, arc in my r opinion for hospital and sanitarium rather 
than home use in ambulatory office patients 
By hypnotics 1 refer more particularly to the drugs of the barbi- 
turic acid group such as barbital, veronal, medinal, sodium amytal, 
■ptal, nembutal, seconal, “delvmal” sodium and many others, and 
much less to the so-called sedative group, bromides, chloral, paralde- 
hyde), but not at all to die so-called cuphorotics (alcohol, opium, 
morphine, heroin, cocaine) I agree with others that with a change 
of dosage a so-called sedative mav produce hypnosis or narcosis. 

Surely there can be no scientific objection to the desirability or ne- 
cessity of medication for actually disturbing sy'mptoms of emotional 
on gm, as for instance the temporary use of hypnotics for psy chogemc 
msomma while the patient is being studied and treated causaavely 
, n vct there is a surprising disagreement in attitude and policy on 
important clinical problem This is especially so in the ease of 
^Omnia accompanying the psvehoneuroses. As I” have said else- 
are, among the large number of psychotherapists and psych oputh- 
°gists w ho are m direct opposition or do not openly advocate or 
cn mention the occasional necessary use of hvpnoncs m the treat- 
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ment of insomnia in the psychoneuroses, I found such names as Du- 
boxs, Janet, Freud, Jung, Adler, McDougafl, Prince, Dejenne and 
Gauckier Yet we find that Dejenne and Gauckler 29 admit that the 
patient with insomnia of phobic origin often clmgs to his fear of in- 
somnia so strongly that the bad habits which he has formed are fre- 
quently kept up in spite of all psychotherapeutic efforts 

As a consequence of the many arguments against the use of hyp- 
notics by men of the highest standing m psychopathology, and of 
newspaper items emphasizing the dangers of habit formation or re- 
ferring to their employment for suicidal purposes, many physicians 
fear or apologize for prescribing hypnotics under any circumstances 
This in my opinion is illogical, unscientific and unfair to patients, the 
medical profession and the public in general The mam arguments 
against their use, and answers to these arguments, have been given by 
me 14 elsewhere and are herewith summarized 

1 The use of hypnotics is not causal treatment, but palliative, how- 
ever, symptomatic treatment is employed elsewhere in medicine 

2 There is danger of toxic effects, but their avoidance, as with 
other drugs, is merely a question of technic and precautions 

3 Self-medication may ensue, but with proper precautions this 
should not result 

4 Then: use is a temporary and not permanent help or solution, 
but this applies to all palliative therapy 

5 It is a resort to an artificial crutch, but so are many other proce- 
dures m practice 

6 It is a line of least resistance, but it need not be so abused 

7 Other necessary treatment may be neglected by physician and/or 
patient, but it should not be 

8 It gives the patient the wrong idea of the causes and of the 
fundamental importance of the psychotherapeutic aid required, hut 
it does not if properly handled 

9 There is danger of drug addiction 

10 The drug ordered may be used for suicidal purposes 

The last two arguments will be answered immediately I fully en- 
dorse the views of Craig 8 who spoke from much experience when he 
said “As a profession we are unduly timid of giving hypnotics and 
in consequence the pubbe, as a whole, objects to them Brought up as 
I was in the same attitude, long experience has taught me the folly of 
such an outlook The chief objection, I gather, is the fear of inducing 
a habit Once more experience has taught me to be much more afraid 
of the effects of sleeplessness than of any danger of producing an 
addiction, a danger which is almost negligible Let those persons who 
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arc constant]) calking about add.ct.on produce dee cudcncc upon 

which the) base their statements o. cur in the 

Although the suicidal use of the drug ordered is P , 

p^chosJ and alcoholism, precautions m the method 
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sleep or nor, or that they will sleep if they will not worry about it, 
or to forget it. 

Even if he is exaggerating his degree of insomnia, the patient must 
be satisfied that he is sleeping soundly and sufficiently, the genera] 
condition of the patient should always be the real guide If the patient 
is in a condition in which he cannot he satisfied by explanation or by 
other measures, hypnotics should be temporarily used 
If you can easily and quickly produce sleep, you have a much bet- 
ter chance of getting a psychological hold on the patient and of in- 
creasing hxs confidence in himself A period of sleep prompdy given 
helps rapidly to break up the habit of sleeplessness, to dimmish or to 
eliminate the other bad physical and psychological effects of insuffi- 
cient sleep, and to put the patient in a psychological condition more 
suspecable to psychotherapy and physiotherapy At the same time, 
fear of the medication given him which is so often present and deep 
rooted should be removed As a matter of truth, if hypnotics are not 
used for insomnia, one can never be sure that other measures will pro- 
duce sleep Therefore, without the employment of hypnotics, one 
cannot give any definite promise of sleep on any particular night 
But with medication one is fortified and can assure the patient that 
with a sufficient dosage and with one or the other of die hypnotics 
or some combination of them, sleep can positively be obtained Fur- 
thermore, if you continue to assure a patient that he will sleep with- 
out hypnotics but his sleeplessness continues, you are gradually losing 
the confidence of your patient 

In fact, as Ross 30 says, it is certain one can be just as unscientific 
in withholding hypnotics as in giving them when it is not indicated 
Technic and Precautions in Using Hypnotics— I shall here enumerate 
many practical “do’s and don’ts ” 

Deal with your patient insofar as possible on the principle of “open 
covenants openly arrived at ” 

Explain to the patient that vou are using hypnotics temporarily, 
that you will study and treat his general condition and that hypnotics 
will be gradually omitted 

As many patients fear the use of hypnotics, after explaining your 
plan to the patient, get his views and attitude Assure him that if h e 
takes only what medication you order and remains under your med- 
ical supervision and sees you as frequendy as you wish, he need fear 
neither the “dope habit” nor toxic effects 

If occasionally the patient at first prefers not to take hypnotics 
temporarily even when so requested by you, he will generally agree 
to do so after he gams more confidence in you 
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All prescriptions for fn pnoocs or sedames should hare a "non 
reperatur" or "Do not refill' order 
Do not prescribe h\ pnonc tablets or capsules by the bottle Order 
only enough to last until the nest \ isir 
Do not tell the patient to take hypnotics as he needs or rushes And 
do not hare him renew his prescription on his own irotimr c or renew 
the prescription for hr pnotics routinely by telephone Such methods 
lead to sclf-medicaoon with its possible dangers. 

ff the patient is suicidal, and this can usually be determined at the 
first visit, do nor gir c the prescription or medication directly to him 
but to someone else (relative, nurse) who will have control of it Such 
suicidal patients, of course, really need hospitalization. 

Do not promise positive sleep the first night but promise that suf- 
ficient sleep can be obtained shortly ruth proper dosage and combi- 
nation of hypnotics 

Give a large enough dose at once to insure sleep, if possible, the 
i cry first night of treatment 

Explain in advance some of the possible undesirable results (such 
as drunken feeling) the morning after taking the drug and until the 
dose is adjusted 

After a sufficient number of good nights of sleep the usual patient 
readily agrees to gradual reduction of dosage until it can be omitted 
altogether Sometimes at this stage if he prefers, one dose of the drug 
can be placed within reach of the patient to be used, if he rushes or 
really needs ir without rising This may give him the degree of as- 
surance which will lead to peaceful sleep 
In office practice it is best not to conomic using hvpnoacs for 
more than two to three weeks or so without attempting to reduce 
rhe dose gradually 

The hypnotic should preferably be varied as the patient improves 
or fails to get results 

If permanent relief depends upon a knowledge of the cause of the 
insomnia and the patient refuses to cooperate in finding out the cause, 
one may refuse to give hvpnoacs until he changes his attitude, 

A supply for onlv two or three dor’s at a time should be ordered 
ns a rule. j n selected cases during the consalescent phase this may be 
somewhat attended 

It is well to have at least a telephone report dailv for the first ferv 
days. 

See the patient, if at all possible, at least ervo or three times a week 
in the first week, the frequency thereafter vanes with each case 
“ patient cannot be seen frequently enough to check up on the 
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progress, the diagnosis, possible toxic effects, the advisability of in- 
creasing or decreasing the dose or best time of administration or of 
changing the medication, refuse further to treat the patient or to as- 
sume any responsibility 

In the case of the average office patient I give the prescription di- 
rectly to the patient or relative without fear of misuse since I have 
examined the patient sufficiently, have arrived at a tentative diagnosis, 
have made reasonably sure that he is not suicidal, have given an ex- 
planation and the plan of procedure and have had an understanding 
with the patient This does not apply to depressed patients, especially 
if more than slightly depressed, and particularly if suspected of being 
suicidal, m which case, unless hospitalization seems definitely indi- 
cated, the hypnotic is under the control of someone else in the home 

If preferred, you may dispense the hypnotic yourself or have spe- 
cial arrangements with the druggist to give the hypnotic without the 
patient knowing its name 

It is much better to know a few selected hypnotics well than to 
know too many too little 

Use hypnotics judiciously combined with causal therapy, including 
psychotherapy plus any palliative physiotherapy advisable 

When, from the history and condition of the patient, real help is 
needed for obtaining essential sleep, hypnotics should be used not 
merely as a last resort and half-heartedly but promptly from the verv 
first visit and wholeheartedly— with the practical suggestions as to 
technic and precautions enumerated above 

SO-CALLED ELECTROSHOCK AND INSULIN SHOCK THERAPY IN 
PSYCHOSES WITH INSOMNIA 

Where insomnia is part of a psychosis, we find that, as the psycho- 
sis is improving, sleep without medication is one of the earliest signs 
of such improvement This applies to the use of so-called insulin shock 
and electroshock treatment, which has almost universally displaced 
metrazol 

In depressions, including agitated depressions, in which pronounced 
and prolonged insomnia is common, so-called electroshock treatment 
produces remarkable results in a large proportion of patients, with a 
clearing up of the sleeplessness in many cases in a truly unbelievable 
manner The patient soon gets along without drugs 

It cannot be too often emphasized that many cases of depression 
are wrongly diagnosed psychoneurosis and so improperly treated Al- 
though mild depressions may be treated on an ambulatory, home- 
office extramural basis, others, especially the more pronounced and 
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more particularly the agitated npes ’with marked insomnia and sui- 
cidal thoughts or tendencies need immediate hospitalization 
Schizophrenic patients, especially early, may be greatly helped or 
ma\ recover by so-called electroshock and/or insulin shock therapy 
plus psychological management 
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INSANITY AND THE CRIMINAL 


William H Haines, MD* and Harry R Hoffman, M D f 

Many j ears ago Born ell 1 wrote, “Patriotism is the last refuge of 
the scoundrel.” This could be paraphrased into, “Insanity is the last 
refuge of the criminal ” Insanity vs responsibility has always played 
a r<Me as a defense in criminal procedure, as many years ago courts 
decided that criminals found to be insane could not be held respon- 
sible for their crimes. One must remember when insanity is used as a 
defense it is used as an alibi It is claimed the mind was not there, and 
therefore one should not be held responsible for his actions 

HISTORICAL BACK6ROUND 

As early as 1625 Coke 5 wrote, "In criminal causes, as felony, the 
act and wrong of a madman shall not be imputed to him, as he is 
without his mind or discretion,” In 1675 Sir Matthew Hale 5 wrote, 
“If a lunatic during his lunacy a man distrait by force of disease, kills 
himself, no felony A man that is non compos mentis kills another this 
is no felony, the same for a lunatic during his lunacy ” A lunatic was 
supposed to have lucid intervals during u hich he was compos mentis 

Hale also discussed partial insanity and total insanity, but admitted 
it was very difficult to determine the dividing fine between the two 
In regard to partial insanity he wrote, “This is the condition of many, 
especially melancholic persons, who generally discover their defects 
m excessive fears or gnefs and yet are not wholly destitute of reason, 
and this partial insanity seems not to excuse them in the commission 
of any offense for its matter capitaL” And he suggests that “such a 
person is laboring under melancholy distempers, hath as yet, as great 
understanding as ordinarily a child of fourteen years hath, is such a 
person as can be gudty of treason or felony ” In 1723 s it was ruled 
that a man cannot be acquitted on the grounds of insanity unless he 
u totally deprived of understanding and memory and does not know 
tAhat he is doing any “more than an infant, or a brute pr a wild beast.” 

In 1800 James Had field,- a soldier, shot at King George III At the 
tune of the trial evidence was presented that he had been discharged 
from the army on the grounds of insanity, that he suffered from 

' llrcacr Behavior dune. Criminal Cotur of Cook County, Ulmo ta, 1W1- 

T Director, Behavior Qraic, Criminal Court of Cook County, minou, 1931- 
« pretent, State Aliennt. 


29J 



196 


WILLIAM H HAINES, HARRY R HOFFMAN 

attacks of maniacal frenzy and had labored under various delusions 
He also said that he knew perfectly that his life was forfeited, that 
he was tired of life and regretted nothing but the fate of the woman 
who was his wife and would be his wife a few days longer, he sup- 
posed He calmly stated that his plan was to get nd of his life by 
other means than suicide, that he did not intend to take the life of 
the King for he knew that the attempt only would answer the pur- 
pose The Attorney-General said, in summing up his case before the 
jury, that according to law, “If a man be completely deranged so that 
he knows not what he does, if he be so lost to all sense that he cannot 
distinguish good from evil, and cannot judge the consequences of his 
action, then the mercy of the law said that he cannot be guilty of any 
crime because the will which, to a certain extent is the essence of 
every crime, is wanting Persons of very weak understanding had 
committed crimes and had been punished m consequence for them 
though their understandings were considerably below the ordinary 
level because juries had decided that they had sufficient understand- 
ing to dicnminate between right or wrong ” 


The defense attorney described Hadfield to the jury and said “He 
imagined that he had constant intercourse with the AJrmghty Author 
of all things, that this world was coming to a conclusion, and that, 
like our Blessed Savior, he was to sacrifice himself for its salvation, 
and so obstinately did this morbid image continue, that you will be 
convinced that he went into the theatre to perform, as he imagined, 
that blessed sacrifice, and because he would not be guilty of suicide, 
though called upon by the imperious will of heaven he wished that, 
by the appearance of the crime, his life might be taken away from 
him by others ” The attorney referred to the words of Coke, “He that 
wholly loseth his memory and understanding, a prisoner, m order 
to be acquitted on the ground of insanity, must be a man that is 
totally deprived of his understanding and memory ” He added, “No 
such madman ever existed m the world ” He further said, “When a 
man is laboring under a delusion existing at the time of committal 
of the offence, and the act was done under its influence, then he can- 
not be considered as guilty of any crime ’’ 

The presiding judge is reported to have said, “With regard to the 
law as it is laid down, there can be no doubt on earth To be sure, 
if a man is m a deranged state of mind at the time, he is not crimi- 
nal! y answerable for his acts, but the material part of the case is 
whether, at the very time when the acts were committed the man s 
m md was sane His sanity must be made out to the satisfaction of 
moral man meeting the case with a fortitude of nnnd, knowing he h 
m arduous duty to discharge ” The jury found that Hadfield was m- 



INSANin AND THE CRIMINAI 


197 


sane at the time he committed the act although he knew at the 
time of the shooting he was finng a loaded pistol at the King, and 
that it was an act punishable by Ian 


In 1812 l oh i Bclimgbtmp was tried for murder for shooting a pis- 
tol in the House of Commons He had years before been legally 
arrested for attempting to leave Russia wlule a criminal suit was in- 
stituted against him Later he was acquitted, but he felt that the 
British Go\ emment should compensate him for his injuries and op- 
pression He hid made many overtures to British officials and felt 
that he had not been sympathetically received At the shooting he 
stood unnoticed and when someone asked “Where is the villain that 


fired 5 ” he stepped up to the man and coolly said, “I am the unfor- 
tunate man Ic is a private injury I know’ w>hat I have done. It was 
a denial of justice on the part of the government.” To a friend he 
added, "The crime was perfectly inevitable, there was no wrong at all 
in doing it, he could not help that.” Bellingham was sentenced to 
death and executed on the seventh day after the murder The Lord 
Chief Justice, m summing up, said “There is a species of insanity 
where people take particular fancies into their heads, w'ho were per- 
fectly sane and sound of mind upon all other subjects, but that is not 
a species of insanity w hich can excuse any person who has committed 
a crime, unless it so affects his mmd at a particular period when he 
commits the crime, as to disable him from distinguishing between 
good and evil, or to judge of the consequences of his actions. The 
question is whether y'ou— the jury— are satisfied that he— the prisoner- 
had a sufficient degree of capacity to distinguish between good and 
evil, and to know that he was committing a crime when he committed 
this act, in that case you will find him guilty" 

Also in 1812 Bowler 3 was tried for shooting and injuring a Bur- 
rowes with a loaded blunderbuss Bowler was tried, found guilty and 


executed At the trial he was proved to have suffered from epilepsv 
He had previously threatened Burrowes and had said, “Damn that 
Burrowes, I will burrow him before long I will be the death of him 
'f I am hanged for it the next minute, so long as my name is Bowler ' 
The judge instructed the jury ‘It is for you— the jury— to determine 
whether the prisoner when he committed the offence with which he 


^nds charged was, or was not, incapable of distinguishing right 
t°ni wrong, or whether he was under the influence of any delusion 
with respect to the prosecutor which rendered his mmd at the mo- 
ttent insensible of the nature of the act he was about to commit, since, 
ln that case, he would not be legally responsible for his conduct. On 
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the other hand, provided you should be of the opinion that when he 
committed the offence he was capable of distinguishing right from 
wrong and was not under the influence of such a delusion as disabled 
him from distinguishing that he was doing a wrong act, in that case 
he is answerable to the justice of his country and guilty in the eye 
of the law ” 

In 1840 Oxford 2 was tried for shooting at Queen Victoria and was 
acquitted on the grounds of insanity He was a mental defective and 
medical testimony for the defense revealed “A deficient understand- 
ing an occasional appearance of acuteness but a total inability 
to reason, a singular insensibility as regards the affections An appar- 
ent incapacity to comprehend moral obligations to distinguish right 
from wrong. An absolute insensibility to the hemousness of his offence 
and to the peril of his situation, a total indifference to the consequence 
of the trial, acquittal will give him no particular pleasure, and he seems 
unable to comprehend the alternative of his condemnation and execu- 
tion, his offence is like that of other imbeciles who set fire to build- 
ings, etc, without motive, except a vague pleasure in mischief, he 
appears unable to conceive anything of future responsibility ” In sum- 
ming up the Lord Chief Justice is reported to have told the jury, “If 
a man were the agent of a controlling disease which he could not at 
all resist, he was not then held to be a guilty party, and he would be 
entitled to have an acquittal upon that ground Every case must 
stand to some extent on its own base That man charged as a criminal 
is not responsible for the act who is, in the language of our law, ‘non 
compos mentis’— that is, unable to distinguish between nght and wrong 
Every sort of insanity, and every mode of proving it, must have refer- 
ence to the particular object with which it was laid before the court 
Here the object was to show that at the time of committing the act 
the prisoner was not able to distinguish nght from wrong ” 

In 1843 McNaghten 2 was tned for willful murder and was found 
by a jury to be insane Evidence showed that McNaghten with pre- 
meditation shot his victim in the back without any altercation or any 
provocation on the victim’s part McNaghten, two years before the 
shooting, had asked his father to put a stop to a persecution that was 
raised against him He thought spies were following him and had left 
Glasgow to avoid the spies, then went to England, and later to France 
No sooner had he landed in France than the spies saw him At the 
trial many prominent people testified to McNaghten’s beliefs. Among 
the witnesses were a sheriff, a member of Parliament, a minister of 
the church, the provost of Glasgow and the Commissioner of Police 
of Glasgow 
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Medical testimony by Dr E. J Monro revealed that McNaghtcn 
said That he was persecuted by a system or crew at Glasgow, Edin- 
burgh, Liverpool, London and Boulogne, that this crew followed him 
wherci er he went, that he had no peace of mind, that he ws sure 
it would kill him, that m Glasgow he observed people in the streets 
pointing at him and speaking of him They said, "That is the man, 
he is a murderer and the worst of characters.” Wherever he went, in 
town or m country, on sea or on shore he was watched and followed 
everything was done by signs he was represented to be under a 
delusion, and on coming out of the courthouse he had seen a man 
frowning at him with a bundle of straws under his arms, and the straw 
denoted that he should he upon straw m an asylum In answer to 
questions from defending counsel, witness said "He frequently knew 
a person insane upon one point exhibit great clearness upon others not 
associated with lus delusions an insane person may commit an 
act similar to the one with which the prisoner is charged and yet be 
aware of the consequences of such an act.” And in cross-etammanon 
the doctor said, when asked if insanity may exist with a moral per- 
ception of right and w'rong “Yes it is very common " And in re- 
examination he gave it as his opinion that he had not the slightest 
doubt the prisoners moral perceptions w'ere impaired, and added ‘1 
think a delusion of this nature carries a man quite away I mean that 
his mind was so absorbed bv the contemplation of this fancied wrong 
that he did not distinguish between right and wrong ” 

Counsel for the defence, as reported by The Times, said “He did 
not bring this forward as a case of complete, but of partial insanity 
He trusted he had satisfied the jury bv the authorities he had 
quoted, that there existed such a disease as partial insanity or homi- 
cidal monomania, in which the unhappy patient, acting under the in- 
fluence of instinct, w as led on by delusion to commit crime for which 
morally he conld not be held responsible ” 

The Lord Chief Justice m summing up, is reported to have said 
“The point which at last wall be submitted to you will be whether or 
not on the whole of the evidence you have heard you are satisfied 
that at the time the act was committed, for the commission of which 
die prisoner stands charged, he had not that competent use of his 
understanding as not to know what he was doing with respect to the 
act itself— a wicked and wrong thing— whether he knew it was a wicked 
and wrong thing he had done, or that he was not sensible at the tame 
ke committed this act that it was contrary to the laws of God and 
man. Undoubtedly if he were not so sensible he is not a person so 
responsible.” And later he adds If upon balancing evidence in your 
nmds you should think the prisoner a person capable of distmguish- 
ln g right from wrong, with respect to the act with which he stands 
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chained, he is then a responsible agent, and liable to the penalties im- 
posed upon those who commit the crime of which he is accused ” 
Following the trial of McNaghten, the House of Lords put five 
questions of procedure to the judges because there was a wide differ- 
ence both in meaning and in words in their description of the law 
From their answers is formed our legal concept of insanity of today 
namely “He is punishable according to the crime committed if he 
knew at the time of committmg such a crime that he was acting con- 
trary to law ” Because the questions 2 ’ 4 are not noted in the textbooks 
of psychiatry, we are quoting them in full 

Question 1 —“What is the law respecting alleged crimes com- 
mitted by persons afflicted with insane delusions in respect of one 
or more particular subjects or persons, as for instance, whether, at 
the time of the commission of the alleged crime the accused knew 
he was acting contrary to law, but did the act complained of with 
a view, under the influence of insane delusion, of redressing or 
revenging some supposed grievance or injury, or of producing some 
supposed public benefit?” 

Answer 1 —“Assuming that your lordships' inquiries are confined 
to those persons who labour under such partial delusion only, and 
are not in other respects insane, we are of opinion that notwith- 
standing the party accused did the act complained of with a view, 
under the influence of insane delusion, of redressing or revenging 
some supposed grievance or injury, or of producing some public 
benefit, he is nevertheless punishable according to the nature of the 
enme committed if he knew at the time of committing such a crime, 
that he was acting contrary to law, by which expression we under- 
stand your lordships to mean the law of the land ” 

Question 2 —“What are the proper questions to be submitted to 
the jury when a person afflicted with insane delusion respecting one 
or more particular subjects or persons is charged with the commis- 
sion of a crime (murder, for instance) and insanity is set up as a 

defence?” , 

Question 3 — ' “In what terms ought the question to be left to the 
jury as to the prisoner's state of mind at the time when the act was 

committed?” , 

Answers 2 and 3 —“As these two questions appear to us to be 
more conveniently answered together, we have to submit our opin- 
ion to be that jurors ought to be told , in all cases, that even man 
is presumed to be sane, and to possess a sufficient degree of reason 
to be responsible for his crimes, until the contrary be proved to 
their satisfaction, and that to establish a defence on the ground of 
insanity it must be clearlv proved that at the time of the commit- 
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ting of the act die accused party was labouring under such a defect 
of reason, from disease of the mind, as not to knots the nature and 
quality of the act he was doing, or, if he did knots it, that he did 
not knots he ttas doing sshat svas strong The mode of putting 
the latter part of the question to the jury on these occasions has 
generallj been sihethcr the accused, at the time of doing the act, 
knots the difference bettscen right and strong, which mode, though 
rarely , if c\ er, leading to any mistake with the jura , is not, we con- 
ceit e, so accurate tshen put generally and in the abstract, as tthen 
put with reference to the party’s knots ledge of right and wrong in 
respect to the terv act with tshich he is charged If the questions 
tsere to be put as to the knowledge of the accused solely and exclu- 
sively with reference to the law of the land, it might lead to con- 
found the jury by r inducing them to believe that an actual knowl- 
edge of the law of the land was essential m order to lead to con- 
sicaon, whereas the last is administered upon the principle that 
everyone must be taken conclusively to know it without proof that 
he does know it. If the accused ttas conscious that the act ttas one 
which he ought not to do, and if the act svas at the same time con- 
trary to the law of the land, he is punishable, and the usual course 
therefore has been to leave the question to the jury whether the 
accused had a sufficient degree of reason to know he was doing an 
act that ttas wrong, and this course tie think is correct accom- 
panied with such observations and explanations as the circumstances 
of each particular case may' require " 

Question 4 —“If a person under an insane delusion as to existing 
facts commits an offence in consequence thereof is he thereby ex- 
cused?” 

Answer 4 —“The answer must of course depend on the nature of 
the delusion, but making the same assumption as tie did before— 
namely, that he labours under such partial delusion only, and is not 
in other respects insane— we think he must be considered m the same 
situation as to responsibility as if the facts with respect to which 
the delusion exists were real For example, if under the influence of 
his delusion he supposes another man to be in the act of attempting 
to take away his life, he kills that man as he supposes in self-defence 
he would be exempt from punishment If his delusion was that the 
deceased had inflicted a serious injury to his character and fortune 
and he lolled him in revenge for such supposed injury, he would be 
liable to punishment” 

Question 5 —“Can a medical man, conversant with the disease of 
insanity, v. ho never saw the prisoner previously to his tnah but who 
■was present during the whole trial and the examination of all the 
witnesses, be asked his opinion as to the state of the prisoner’s mind 
st the tame of the commission of the alleged crime, or his opinion 
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whether the prisoner was conscious at the time of doing the act, 
that he was acting contrary to law, or whether he was labouring 
under any and what delusions' 1 ” ° 

Answer 5 —“We think the medical man under the circumstances 
supposed, cannot m strictness be asked his opinion m the terms 
stated, because each of those questions involves the determination of 
the truth of the facts deposed to, which it is for the jury to decide, 
and the questions are not mere questions upon a matter of science, 
in which case such evidence is admissible But where the facts are 
admitted, or not disputed, and the question becomes substantially 
one of science only, it may be convenient to allow the question to 
be put in that general form, though the same cannot be insisted on 
as a matter of right ” 


It will be noted that the answer to Question 5 forbids the ad- 
missibility of direct questioning of the psychiatrist on the prisoner’s 
mental condition at the time of the crime, so it is customary to put 
the question of insanity before the jury by means of a hypothetical 
question In this question all the favorable evidence is introduced 
and then a hypothetical person is discussed The jury and all m court 
know that it is the prisoner being discussed but he is not called by 
name In many cases this is the only way that the defense can prove 
that a prisoner was insane at the commission of the crime Dr Wil- 
liam A White 15 has called the hypothetical question a monstrosity 


BEHAVIOR CLINIC ORGANIZATION AND FUNCTIONS 
In order to eliminate the so-called battle of the alienists m Chicago, 
in which the state and defense hired many psychiatrists, each testify- 
ing for the side by which they were retained, a committee of judges 
of the Criminal Court of Cook County and the Institute of Medicine 
in Chicago suggested the formation of a psychiatric clinic whose func- 
tion would be to render an impartial psychiatric opinion to the 
court From this suggestion the County Commissioners of Cook 
County created the Behavior Clinic of the Criminal Court in 1931 
This is a branch of the Cook County Bureau of Public Welfare 
In the Behavior Clinic the examination of the criminal is made only 
on an order of a trial judge and consists of a physical examination, 
psychiatric examination, psychometric examination and a social his- 
tory A summary is prepared with conclusions and is sent to the court 
in triplicate so the judge may m turn give a copy to the State’s Attor- 
ney and the defense attorney at his discretion 
This report to the court is limited by court order to (!) the phys- 
ical findings, (2) the pertinent social history with especial attention 
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to any previous mental disease in die patient or his family (no men- 
tion can be made of previous penal institutions or previous criminal 
record), (3; the mental examination, (4) psjehomeme examination 
if pertinent. The conclusion is to state, for Criminal Court cases, 
uhether or not accnc mental disease is present and the type of such 
disease if present, whether the individual knows the nature of his 
charge, and \t hether he can cooperate with his counsel 
In practical!) every case in winch the Behavior dime js asked to 
make an examination, the attorneys, die patient’s parents, the clergy, 
or some other interested person contacts the office and describes in 
detail the mental condition of the patient either in years past, at the 
time of the commission of the offense, or at the present time, suggest- 
ing that because of this erratic behavior he was not responsible for the 
consequence of his acts 

In addition, if the case under examination is “sensational,” we re- 
ceive telephone calls or letters in which the individual caller explains 
his theory of why the defendant committed the crime. Frequently 
these calls accuse the psychiatrists at the Behavior Clinic of being on 
the side of the state or of the defense and not giving an impartial 
decision. The majority of the calls are received when the Behavior 
done reports that an individual is insane and the defendant is com- 
mitted to a hospital for the criminally insane The callers fed that 
justice is thwarted and do not realize that the defendant will have to 
stand tnal upon his restoration of sanity 
Frequently the Behavior Cimic is asked by the court to examine 
a prisoner who refuses to cooperate for an examination This refusal 
on the part of a defendant to permit examination is usually on the 
adree of his counsel, especially if the defense intends to employ its 
own psychiatrists The law does nor force a defendant to submit to 
an examination, so that his refusal to cooperate with the court psy- 
chiatrist constitutes the highest degree of cooperation with his own 
counsel. When refusal to cooperate is reported to the court, it can be 
wferred that the defendant is sane Occasionally a defendant mav not 
cooperate with the state’s attorney when his statement is taken and mav 
Sive the state s attorney irrelevant answers to suggest insanity or sim- 
ply indifference. However, he tries to cooperate with the court psychi- 
atntt One exmllkonaire of the prohibition era responded flippantly 
and irrelevantly to each question the state’s attorney asked him prior 
to his tnal At the psychiatric examination he told of his vast estates 
Mth golf courses private chauffeur for each of his children, and his 
ah'htv to “buy 1 state's attorneys at * a dime a dozen m the old days.’ 
However, he added, "There is just one man I’m afraid of and it’s the 
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‘bug’ doctor If you find me insane, I’ll be sent to an institution for 
the criminally insane and it will be months before I can put the ma- 
chinery in order to get out ’’ With his own lawyer and the psychi- 
atrist he cooperated fully 

LEGAL CONCEPTIONS OF INSANITY 

If at any time the question of insanity is raised by either the de- 
fense or prosecution and it is called to the attention of the court, it 
is mandatory that a jury be impaneled and a civil trial be held to de- 
termine the defendant’s mental condition Under our law, a man is 
always considered sane until proved insane If a defense attorney 
permits his client to enter a plea on arraignment for the charge, it is 
the same as admitting that he is competent and therefore sane He, 
however, can always use insamty at the time of commission of the act 
as a defense To do this, he must present testimony to that effect dur- 
ing the trial and then by means of a hypothetical question have the 
alienist give his opinion of the mental state of a hypothetical person 
at the time of commission of the crime 

One must bear m mind that the legal conception of sanity differs 
at times from the medical interpretation of mental disease Insanity is 
a legal term applied to the individual’s responsibility for his behavior 
His lack of responsibility may be due to mental disease or mental de- 
fectiveness This condition of insamty may be inherent in the indi- 
vidual or it may be acquired With this m mind, we can easily postu- 
late a number of variations m the state of an individual’s sanity before 
and during a criminal trial, namely He may be (1) insane at the 
commission of the crime and have recovered from his insanity at the 
time of the trial, (2) insane at the commission of the crime and still 
insane at the time of the trial, (3) sane at the commission of the crime 
and insane at the beginning of the trial, (4) insane during the progress 
of the trial, (5) sane during the trial and insane before pronouncement 
of sentence, (6) sane at the pronouncement of sentence and insane 
before execution of the sentence 

The Supreme Court m Illinois m separate decisions have defined the 
tests necessary to declare a defendant insane at the different stages of 
his trial These are 

At Covnmssion of a Crime 0 “When an accused is put on trial lor 
a crime or misdemeanor, the correct test as to insanity is whether or 
not the defendant is capable of knowing right from wrong as to the 
particular act in question and is capable of exercising the power of 
choosing either to do or not to do the act and of governing his con- 
duct in accordance with such choice ” 
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Before Trie ! 1 “He is not considered a lunatic or insane if he is capa- 
ble of understanding the nature and object of the proceedings against 
him, and if he rightly comprehends his own condition m reference to 
such proceedings and has sufficient mind to conduct his defense in a 
rational or reasonable manner, although upon some other subjects his 
mind may be deranged or unsound " 

Before Judgment* “A person that becomes lunatic or insane after 
the commission of a crime or misdemeanor shall not be tned for 
the offense during the continuance of the lunacy or insanity If, after 
the verdict of guilty, and before judgment is pronounced, such person 
becomes lunatic or insane, then no judgment shall be given while such 
lunacy or insanity shall continue And if, after judgment and before 
execution of the sentence, such person becomes lunatic or insane, then 
m case the judgment be capital, the execution thereof shall be stayed 
until the recover} of said person from the insanity or lunacy In all 
of these cases, it shall be the duty of the court to impanel a jury to 
try the question whether the accused be, at the time of impaneling 
insane or lunatic.” 

Before Execution* “The defendant before execution is to be regarded 
as sane and nor lunatic, when he has sufficient intelligence to under- 
stand the nature of the proceedings against him, what he was tned for 
originally, the purpose of his punishment, die impending fate which 
awaits him, and a sufficient mind to know any facts which might exist 
which would make his punishment unjust or unlawful and sufficient 
of intelligence to convey such information to his attorney or the 
court. When he has not such intelligence and mental ability he is to 
be regarded as insane or lunatic by the verdict of the jury, if so found, 
and his execution stayed or prolonged ” 


MALINGERING 

In examining cnminais for cheir mental condition when up for 
tnal, the question of malingering must always be borne in mind In 
civil practice the patient’s statements regarding delusions and hallu- 
cinations are accepted, and if m the opinion of the doctor the patient 
“ committable, he is certified and committed to a proper hospital Jn 
me case of the criminal, especially if he is facing the electric chair 
°r a long sentence, one must be very suspicious of any psychotic 
manifestations. His background, former associations and previous his- 
tory must be scrutinized carefully, he must be observed, unbeknownst 
htm, for peculiar behavior The guards, especially on the night 
mtft, should be interviewed regarding his cooperation and behauor 
°n the tier 
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One patient examined by the Behavior Clinic, charged with murder, 
used insanity as his defense When he came into the court room he 
presented a disheveled appearance, made many facial grimaces, at 
times had to be held down and was handcuffed He attempted to dis- 
robe before the women jurors and frequently opened the front of his 
trousers Once during the trial he removed his shoes and stockings 
and kicked them away from where he was sitting The trial was in 
the winter time and the stone floor of the court room was cold It 
was observed that in his antics he tried gradually to draw his socks 
close to his chair so that he could rest his feet on them rather than 
on the cold floor Later that night when he entered his cell, although 
m the court room he appeared to be totally bereft of reason, he asked 
the guard if he could stay up until the early morning edition of the 
newspaper arrived so that he could read the account of his trial Later 
it was learned that the defendant’s sister took lessons in stage technic 
so that she could make a favorable and dramatic impression before the 
jury as a witness for her brother 


In another case in the mental examination we elicited many delu- 
sions and hallucinations The family came from a nearby town and 
gave essentially the same story as the prisoner However, it was 
found that the defendant had formerly been an attendant in a state 
hospital, and when it was explained to him that he would be sen- 
tenced to a hospital for the criminal insane, and not the hospital where 
he was formerly employed, he immediately changed his story and 
confessed that his plan was to go to the state hospital and then run 
away through the help of friends 

In malingering the criminal usually changes his behavior immedi- 
ately upon seeing the examining doctors When he knows the doctor 
will not be around, he plays cards and carries on the regular jail rou- 
tine It is difficult for a malingerer to carry out the same behavior 
pattern daily for weeks, although it has been done It is sometimes 
months from the tune a man is arraigned before he is brought to trial 
so that during the interval he can be watched constantly 

Another criminal who was up for a murder made a suicidal attempt 
at the jail and was placed under careful, constant supervision When 
seen by the doctors, he was apathetic, stared into space, and appeared 
to be responding to auditory hallucinations His wife gave a detailed 
history of psychotic behavior for three years, following a head in- 
jury However, upon questioning the guards, it was found that in 
the’ evening the prisoner worked crossword puzzles and played 
checkers with the other inmates Three days prior to his trial he 
refused to eat and had to be carried to the court room Just prior 
to this a letter was intercepted in which he outlined each step that 
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should be cAcn to prove his insanity, saying in part, "I am not 
supposed to be aware of anything, as I am supposed to be crazy I 
want to impart some information to you which you in tum wall 
guc to the lawyer representing me Don’t you realize that my life 
hangs in the balance, that everything depends on y ou, as I put my 
mist in you 5 So please, for God’s sake, heed my words Don’t you 
realize thac they wane to make an example of me and put me in the 
electric chair even though they' may not be able to do it if I go to 
trial It is too late to tum back now I have gone too far and they 
are mad at me because if I am pronounced insane it will spoil the 
Scare’s case and they will have to commit me to the Psychiatric Divi- 
sion until 1 am cured, and then I will come back and have a chance 
to beat the rap, because I can contend that I was not responsible for 
my actions. After you have copied the information bum this letter 
up I want you to volunteer this information of your own accord 
because y ou naturally know all about my life " He then gav c a list 
of friends to call upon to testify that he gave the impression of being 
‘unstable, irrational and unsettled”, that he would always lose inter- 
est in things he was doing, he would begm a conversation and sud- 
denly stop in the middle of it and start roaming, that he would sit 
and stare into space for long periods of time, and wonld pay no 
attention to those about him He advised that all his friends be in- 
formed of this and then that they be subpoenaed to testify in court. 
In a twelve-page letter he outlined the steps one by one. Confronted 
with this evidence, his behavior changed immediately He submitted 
to the mental examination and no overt signs of mental disease were 
elicited 

Frequently it is difficult to convince a jury' that a criminal is 
malingering, especially if he presents many bizarre mannerisms, an- 
swers questions irrelevantly and shows peculiar behavior 

Evidence was presented to the court at the trial of one prisoner 
who was charged with murder that the behavior of the prisoner 
changed the moment a psychiatrist entered the cell tier, that if play- 
'ng cards he would fall on the floor and remain there until the psy- 
chiatnit left On one occasion he was smoking a cigarette and, upon 
die doctor, assumed a catatonic posture, letting the cigarette 
burn his fingers and dropping the same when the bum became pain- 
m- At his sanity hearing he had to be earned to the witness stand, 
made many' awkward and purposeless movements and responded irrel- 
evant! y to questions but when told to leave the stand he immediately 
’walked to his seat. Although the psvchiatnst testified that he was 
malingering, the jury found him insane and he was committed to a 
''spital for the criminal insane After a month in the hospital for the 
criminal insane, he stated he would rather be tned for his offense than 
10 spend his time with the “nuts.” 



208 


WILLIAM H HAINES, HARRY R HOFFMAN 


On another occasion two psychiatrists testified that a criminal was 

drm? Ta lh St u ef u re i the ,Ury Was tQ Ieave the room defendant 
demanded that he be heard He testified that he stole the car by re- 
mote control that he tried to flood the jail so that he could swim out 
between the bars, and then stated that he wanted to return to his 
mother With this statement he broke into profuse tears and cried 
ioudiy 1 he jury then went to the jury room and returned with a 
verdict of sane The judge sentenced him, asking him if he wished to 
make a statement, to which he replied “Let’s match, Judge, for one 
to ten or one to twenty ” Upon arriving m the state penitentiary he 
was promptly transferred to the Psychiatric Division of the prison 


MENTAL RETARDATION 

Mental retardation constitutes a frequent defense by the relatives 
and attorneys of criminals If the criminal has ever been in an institu- 
tion for the feebleminded, in an ungraded room in school, or did 
not finish the prescribed school course, this is brought to the atten- 
tion of the Behavior Clinic Before one can be tned on a criminal 
charge, he must have his rights restored from any previous commit- 
ment either as feebleminded or insane In the lower courts, it is cus- 
tomary to commit individuals to institutions for the feebleminded 
when the I Q is 70 or below These individuals often escape or are 
brought home on a parole and get into subsequent difficulties 

The Supreme Court of Illinois reviewed the case 10 of a boy who 
was adjudged feebleminded and committed to a state hospital for the 
feebleminded at the age of 17 by the Juvenile Court of Cook County 
In the order of commitment it was recited, “and the court hereby re- 
tains jurisdiction of this case for the purpose of making such further 
or other orders herein for the welfare of said person as may from tune 
to time be found to be in accordance with equity and in accordance 
with the statute in such case made and provided ” Later the boy 
escaped from the state hospital for the feebleminded, and in the 
course of a hold-up killed a man He signed a confession and when 
arraigned entered a plea of not guilty He was examined by two psy- 
chiatrists and after then: reports were given to the court the plea was 
changed to guilty The defense attorney informed the court that l»s 
client understood the proceedings and the court, after warning, per- 
mitted him to plead guilty to the charge of murder He received the 
sentence of death Some time later a petition to vacate the judgment 
and sentence was filed The petitioner alleged that because of his 
ignorance of the facts he improperly advised the boy to enter a plea 
of gmlty and that, acting upon the petitioner’s advice, the boy en- 
tered such a plea under a misapprehension This petition was denied 
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Thereafter a second petition to vacate the judgment and sentence was 
filed bv an attomcv not connected with the case previously This 
petition stated that after the boy had been indicted in Criminal Court 
for robbery, the Juvenile Court, upon a transfer of the cause from the 
Criminal Court, took jurisdiction of his person 
In support of this petition an affidavit uas filed by the attomcj 
uho represented the bo) upon the entr) of the plea of guilt) The 
irtomei , after setting forth the commitment of the plaintiff in error 
to the state hospiul and his escape therefrom a\ erred that he uas not 
auare a plea of guiltv could admit the cipacitv of the hoi to commie 
the enme therein charged, that he uas not familiar with the law in 
regard to feebleminded persons that he did not hnou the legal effect 
of the adjudication of the Juvenile Court, and that because of his 
ignorance and inexperience he advised the entrv of a plea of guiln 
uhen he should have pleaded the want of jurisdiction of the Criminal 
Court. This pennon uas also denied 
The Supreme Court contended that the trial court erred in not 
lacanng the judgment and sentence upon disclosure that the Juvenile 
Court had adjudged the boj a feebleminded person and retained juris 
diction 01 er him and that the decree vi as in force w hen his plea of 
gutltv in the present case uas entered The criminal code required 
that before a plea of guiln ina) be entered, the court shall fullv ex- 
plain to the person accused the consequences of entering such a plea 
A plea of guilt) should be entered onl) uhen a person making it is 
of competent understanding and has been fullv informed respecting 
the consequences of the plea The plea u ould be of no effect if the 
explanation required bv the foregoing section were not first made, 
and an explanation or warning could be of no force unless the person 
accused were mental!) competent to understand it 
A plea of not guiltv \v ould not necessarily admit the mental com- 
petenc) of the person entering it, and would be consistent with a con- 
tran contention, while a plea of guilt) is inconsistent with mental 
"^competency, especial!) as it is defined in the statute under which 
the bo) was adjudged feebleminded The statuton definition is 
Anv person afflicted with mental defectiveness from birth or from 
an carlv age, so pronounced that he is incapable of managing himself 
°r his affairs, or of being taught to do so, and requires supervision 
control and care for his own welfare or for the welfare of others, 
or the vvelfare of the community ” This definition, though slight!) 

( ifferent from the statutory definition of msanicv, is predicated upon 
mental meompetenev The general rules of law applicable to an in- 
Unc person m respect to his mental competenev w ould appl' to a 
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feebleminded person where the defect amounts to the same lack of 
capacity As a general rule, where insanity or mental incompetence 
is proved as existing at a particnlar period, it will be presumed to 
continue until disproved Thus, a decree entered finding a person 
feebleminded shall stand and continue binding upon all persons whom 
it may concern until rescinded or otherwise regularly superseded or 
set aside In this case of the death sentence the judgment was reversed 
and the cause remanded At the subsequent trial the boy received a 
100-year sentence 

Thus it will be seen that the samtv tests for feeblemindedness m 
the State of Illinois are the same as for insanity, and there has to be 
a marked degree of mental enfeeblement if a defendant cannot coop- 
erate with his counsel or know the nature of the charge against him 
On one occasion the psychiatrist testified that a man with an I Q of 
44 could not cooperate with his counsel but that he knew the nature 
of the charge The judge berated the psychiatrist before the assem- 
bled court, stating that in all previous testimonies he had agreed with 
the psychiatrist, but in this case he did not agree The judge felt that 
even if the I Q were 44 the patient could cooperate with his coun- 
sel in the proper presentation of his case The patient presented a 
good personal appearance and tned to answer questions He made a 
plea to the court that he be released, as he wanted to marry the daugh- 
ter of his godmother When the godmother was asked about this she 
stated that her daughter was just a small child when the defendant 
was committed, that in the interim no one had communicated for 
him with her or any member of her family, and that she was certain 
her daughter was unaware of his intentions He was charged with 
taking from the mails an eighteen dollar check three years before 
He had been in an institution for the criminal insane in the mean- 
while He was able to tell the judge’s name, the charge under which 
he was held, where he had worked, and the names of a few streets 
m Chicago The judge offered this as evidence of cooperation Then 
the attorney for the state asked the defendant if he had twenty dol- 
lars and spent eighteen, dollars how much money he would have left, 
after a considerable period of tune he replied he did not know Evi- 
dence was presented m court that the defendant had reached the eighth 
grade in school but had been passed each year, finally leaving school 
at the age of 16 No records had been kept on his grades and no 
reason was given for his yearly promotions He was unable to read 
or write His mother -was psychotic and she was the only living rela- 
tive With this evidence the judge sustained the testimony of the 
psvchiatrist that the defendant was feebleminded 
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In our experience man) individuals who liave been committed to 
institutions is feebleminded arc later found to have average, if not 
superior, 1 Q ’s 1 It must be remembered, in evaluating I Q’s, that the) 
are never lower than estimated but mas be higher, depending upon 
the cooperation of the person and the seriousness of the offense Oni 
criminal with a long record who was at one nmc committed as feeble- 
minded had an 1 Q of His ps>chiatnst testified that the criminal 
could not spell his name and that he himself considered nil with an 
1 Q of below 80 as feebleminded and eommittable. At the trial it 
was brought out that the defendant signed his confession and jail 
entrance card correct!’, This convinced the jury that he was of aver- 
age intelligence and thev returned a verdict accordingly 

We have found from experience that unless a defendant is activclv 
hallucinating or has a lustorv of previous hospitalization or attempts 
at suicide, or acts up in court, the jurv will, in most instances, find 
him sane even if all the testimony is to the contrary Likewise in 
cases of feeblemindedness if the defendant presents a neat appearance 
is able to tell his name, the date, and answer correctly questions of 
simple calculation he will be found nor feebleminded Oecasionallv 
the jur) presents a verdict which is contrary to the evidence intro- 
duced For instance if the only witness, a psv chiatnst, testifies that 
the defendant is insane in some instances a verdict of “sane' is re- 
turned and rhe reason for the verdict, as explained by the jury, is 
their feeling that the defendant is trv mg to escape tnal and punish- 
ment 

FUNCTION OF PSYCHIATRIST 

To help determine the defendant’s responsibility is the object of 
the psychiatrist in court It is the function of the jury 11 to decide if 
the defendant is sane or insane and the psychiatrist must not usurp 
the function of the jurv He may express his opinion and give die 
facts on which he bases his opinion As the jury determining the de- 
fendant’s sanity is of a civil nature not criminal, either side mav call 
the defendant as a witness. In uncontestcd cases the defendant is sel- 
dom put on the witness stand and examined so that the psv chiatnst 
is usually the only witness The sanity jury cannot decide the guilt 
or innocence of the defendant nor can it make recommendations 

The ps) chiatnst 11 must always make a copy of the questions asked 
and the answers returned in the examination of a defendant It is 
imjxirtant to record the amount of time spent in the examination and 
me number of examinations made The jurv w ill be more favorabh 
wpressed by one who has examined a defendant on several occasions 
( an one who has seen the defendant onlv once In examinations bv 
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order of the court all conversation can be presented before the jury 
Care must be taken not to ask leading questions regarding mental ill- 
ness or symptoms Recently a young man was tried for murdering 
his sweetheart m a theater A psychiatrist testified in court that the 
defendant was hearing the voice of his dead father talking to him at 
night in his cell After this testimony was introduced in court, a guard 
asked the defendant the following day, “When did you ever hear 
\oices?” To which he replied, “I didn’t until they told me about it” 

ALCOHOLISM 

The majority of crimes of all types are committed under the in- 
fluence of alcohol, or there is a history of imbibing some tune prior 
to the crime Records of the Behavior Clinic show 41 per cent of 
defendants with a history of drinking or intoxication at the tune of 
the crime In addition to this 11 per cent give a history of mild 
drinking on other occasions, 5 per cent report a history of alcohol- 
ism in either or both parents although the defendant himself does not 
drink, 45 per cent report abstinence from alcohol except on social 
occasions It must be remembered that when in the state of voluntary 
intoxication one is subject to the same rules of conduct and the same 
principles of law as a sober man Occasionally following alcoholism 
there is amnesia for the period of the offense and some time after- 
wards, possibly hours to days The individual is able to recount his 
behavior up to the time he started to imbibe His next recollection is 
usually the awakening in the police cell On occasion an acute psy- 
chotic reaction may follow through fear anxiety, suspense or stories 
told him by his fellow inmates 


EPILEPSY 

Any mental deviation, no matter how slight, is considered by the 
defense as an excuse for commitment to a state hospital in order to 
dispose of the case and escape sentence It is difficult to convince 
relatives and defense lawyers that psychoneurotics and psychopaths 
are responsible for their actions and behavior One factor stands out, 
and that is that epilepsy has not been used as a defense, perhaps due 
to the ignorance of the defense attorney on this subject Epilepsy 
is prevalent m hospital out-patient clinics, but in jail it is seldom seen 
and when present m a defendant it has not been used as a mitigating 
circumstance in the experience of the Behavior Clinic We would 
expect to see furor states used as an explanation of some of the serious 
and offensive crimes 
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THE JUDGES INSTRUCTIONS TO THE JURY 

Prior to the deliberation of the jury on the sanity issue the judge 
instructs as follows ‘On this hearing the jury is instructed not to 
consider the question as to uhether the defendant in this case is 
guilty or not of the crime charged The only question to be deter- 
mined b) you is w hether or not this defendant has sufficient mental- 
ity to be tried 

"After considering all the eudence m this ease, if you arc con- 
vinced by a preponderance of the evidence time tins defendant is in- 
sane to such an c.\tcnt that he docs not understand the nature of the 
charge against him and, further, that he is unable to fully cooperate 
with his lawyer in a proper defense of the case, v ou will find by jour 
verdict that the defendant was at the time of the impaneling of this 
jury, and now is, insane 

‘On the other hand, if you find from a preponderance of the evi- 
dence that the defendant in this ease fully understands the nature of 
the charge ind is fully able to cooperate with his counsel in a proper 
defense of his case, you will, bv jour verdict, find that the defend- 
ant at the time of the impaneling of this jurv w is, and now is sane 

In feebleminded eases the word “insane” is replaced by “feeble- 
minded ” 

If there is a history that the defendant has been in a state insti 
tutaon in anj state, the following form of instruction is used The 
court instructs the jury’ as a matter of law, that in this proceeding the 
lurors are not determining the guilt or innocence of the defendant 
The jury is called upon onlv to determine from the evidence in this 
case whether the said at the time of the impaneling of this jurv 
has permanentlv recovered from his insanirv in determining that 
question, the jury will be governed bv this test only, did the said 
at the time of the impaneling of the jury, and now, have sufficient 
mtclhgcnce to fully understand the nature of the charge against him 
ind have sufficient intelligence to understand the proceedings and 
sufficient mind to know any facts which might exist which cotdd he 
"wd in his defense, and sufficient intelligence to convey such infor- 
mation to his attorney or to the court? If he did, then he is regarded 
35 having permanently recovered from his insanity ’ 

CONCLUSION 

I Any individual adjudicated insane or feebleminded must have a 
restoration from his previous commitment before the stare can mst 
tute cn minal proceedings The tesr for feeblemindedness is die c ' 

95 ^ or '"sanity in Illinois. 
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2 By recent enactment m the State of Illinois 18 the term “insanity” 
is to be applied only to criminal cases The term “mental illness” is to 
be used in reference to civil cases 

3 We wish to suggest that society would be better protected if 
all persons were tried on the charges for which they are indicted, and 
a verdict entered Then, if the defendant is found not guilty and was 
insane, he could be committed to a state hospital for mental illness, 
or, if found guilty and the charge is a minor one, the charge could 
be dropped and he could be committed to a state institution where 
he could receive medical attention If guilty and the maximum secu- 
rity is desirable, he could be committed to a state hospital for the 
criminal insane, there to await his recovery At the present time 
many are found insane at the time of going to trial, and in a few 
years, when all witnesses and evidence have disappeared, they are 
restored as recovered It is necessary to dismiss the charges against 
them for lack of prosecution, and the individual goes free 
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USES AND ABUSES OF QUINID1NE 


J Bailed Carter M D * 

Quimdiae was first described, in 1848, by tan Hctningcn It ms 
hrst prepared and named bx Pasteur in 1853 Quinine was used for 
many years for its sedatne action on the heart In 1866 Oppolzcr 
said, "The best and most powerful factors m dealing with heart 
patients arc three rest, digitalis and quinine ’ Because of the lack of 
proper indications for its use and its paralyzing effect on the heart 
clinicians abandoned the use of quinine Wenckebach s attention was 
directed to it in 1912 bx a Dutch merchant who used it to control 
Ins paroxismal auricular fibrillation In 1914 Wenckebach recorded 
the firsr deliberate use of it in the treatment of this condition He 
exploited the ten qualm which had caused older clinicians ro aban- 
don the drug In 1910 Fret studied the clinical pharmacology of the 
aanous cinchona alkaloids and found qumidme more effcctne than 
quinine, the difference being mcreh qunntitatnc the ritio 2 1 


PHARMACOLOGIC EFFECTS 

Qumidme is the dextro-isomcr of quinine. Both arc protoplasmic 
poisons but qumidme is less toxic Both depress the heart muscle 
Quinidinc impairs refractoriness more than contractility and is the 
drug of choice in cardiac arrhj thmias 


PERTINENT PHYSIOLOGY OF THE HEART 


The normal heart heat arises in the sinus node and spreads in or- 
derlj fashion and definite sequence to actn ate auricles and ventricles 
A heart beat that originates elsewhere, m auricles or ventricles is 
ectopic (abnormal) in origin A senes of txvo or more such beats con- 
stitute an ectopic rhythm The abnormal rhythm may be passive, the 
result of depression of the sinus node or blocking of the impulse, or 
it may be active, the resulc of increased irritability of an ectopic 
° CBS With such a focus irregularh active, cxtrasystoles of auricular 
1 n °dal or ventricular origin, occur A run of ru o or more such 
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beats constitutes paroxysmal tachycardia which may be auricular A-V 
nodal or ventricular in type A very rapid coordinate ectopic rhythm 
constitutes auricular flutter Similar but incoordinate activity is char- 
acteristic of auricular fibrillation Rapid incoordinate heart action 
may involve the ventricles as a terminal or, rarely, transitory event 
known as ventricular fibrillation Chaotic heart action results if mul- 
tiple ectopic foci are simultaneously active, the extent of this com- 
bination of arrhythmias depending on their number and location 

BEDSIDE DIAGNOSIS OF ABNORMAL RHYTHM 

Exercise, amyl nitrite and atropine increase the rate of normal 
(sinus) rhythm A persistent irregularity above 120 is more likely, 
if above 140 practically always, auricular fibrillation The ventricular 
rate rarely exceeds 180 per minute Exercise increases the irregulariti 
Innocuous arrhythmias disappear with increase in heart rate 

In auricular flutter the rhythm is usually regular The relation of 
auricular rate (280 to 360) to ventricular rate (140 to 180) is due to 
2 1 A-V block With arrhythmia from irregular block, exercise often 
makes the rhythm regular Exercise does not usually affect the rate 
Vagal stimulation often causes temporary slowing, usually at half the 
rate, which promptly returns to the original rate when stimulation 
ceases Jt may be ineffective, or irregular heart action may accom- 
pany the slowing 

In paroxysmal tachycardia the rate varies from 150 to 250 per min- 
ute Sudden onset and cessation of a paroxysm is characteristic In 
the common, benign, auricular form the rhvthm is regular In the 
rare but serious ventricular type the rhvthm is slightlv irregular, the 
counts varying 4 to 8 beats per minute Exercise does not affect the 
rate Vagal stimulation abruptly stops the mechanism (50 per cent) 
or has no effect (50 per cent) 

Extrasystoles of A-V nodal or ventricular origin have a compensa- 
tory pause The pause after auricular extrasystoles is short Rxtrasys- 
toles are more frequent in the supine than in the upright position 
The arrhythmia usually disappears wtih increase m heart rate 

CIRCUS MOVEMENT 

The conception of a “circus movement” of the excitation wave as 
the cause of flutter and fibrillation dates from Mayer’s observations 
on Medusa in 1908 He induced a circus movement m the umbrella 
of the jellyfish by creating a local block and applying a stimulus to 
one side of the blocked region The resulting contraction wave, due 
to the block, was forced to take an “umndirecuonaJ” course If, after 
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completing the circuit the tissue from which the ware had been in- 
itiated w as no longer refractor) but excitable, it circled the ring again 
and again If che dish was stimulated in the absence of block, the 
wai es spread in both directions, completed half of the circumference 
of the dish, met and w ere suppressed since each n as arrested by the 
refneton region of tissue occupied by the other Local blocks rather 
than increased excitability is the essential factor in circus movement 
A \va\e deflected into a circular course b> local blocks can continue 
to circulate onl\ if a gap of responsn c tissue exists betv ecn the crest 
and the tail of the w avc. The shorter the refractory period, the slow er 
the transmission or the longer the path, the wider will be the gap 
Closure of the gap hi altering one of these conditions brings the cir- 
uis motement to an end 

In the mammalian auricle, immediately after the passage of an im- 
pulse, some fibers rccoy er more promptly and are able to respond to 
rhe next impulse w bile others are still refractory This period of par- 
tial refractoriness creates nmltiple blocks in the auricular muscle. Since 
rhe excitation xvate can spread only over responsne fibers, it is de 
fleeted from its normal course and forced to yyeave its way through 
the auricular muscle by a more devious course, its transmission trim 
being considerably delayed Conductivity is not impaired but the 
longer path of the impulse has the same effect. Prolonged transmis 
non time combined xvith shortened refractory period permits the 
impulse to continue to circulate Prolonged refractory period or short- 
ened transmission time (due to quicker conduction or shorter path) 
tends to close the gap between the head and tail of the waie and to 
bring the “circus movement" to an end 

AURICULAR FIBRILLATION 

This is the most common persistent arrhythmia Except in hyper- 
thyroidism it is rarely seen in the absence of definite organic heart 
disease It is common in mitral stenosis, thyrotoxicosis, arteriosclerosis 
and hypertension It is rare in aortic disease and m subacute bacterial 
endocarditis. In the paroxysmal type, the patient may suddenly de- 
sclop tachycardia palpitation, precordial pain, dyspnea, vertigo nau- 
sea, pallor or even collapse These attacks are often associated with 
nvperthxmoidism, undue exertion acute infection or the use of drugs 
alcohol or tobacco Recurrent or persistent attacks give rise to the 
chrome form, common in heart failure, a result of the persistently 
increased intra-auncular pressure. No characteristic pathologic lesion 
tan be identified as responsible for the onsef or continuance of aunc- 
'>'sr fibrillation 
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The orderly sequence of auricular contraction is replaced bp a self- 
perpetuating excitation wave within the auricular muscle The en- 
gorged and functionless auricles show rapid, futile, fibrillary twitch- 
mgs at a rate of 450 or more per minute The ventricles, unable to 
lespond to but relatively few of these auricular stimuli (because of 
functional A-V block), usually have a rate of about 120 and rarely 
over 140 per minute Their contractions are totally irregular both as 
to force and rhythm This rapid, irregular heart action leads to in- 
adequate diastolic \ entricular filling with resultant inability of weak 
contractions to open the aortic valve leaflets A pulse deficit results, 
the difference in heart rate at apex and radial pulse varying from 10 
to 100 beats per minute 

Fibrillation and flutter are similar m nature Fibrillation is due to a 
circus movement within the auricular musculature which travels at 
a variable rate and follows an inconstant path Flutter is due to a 
circus movement within the auricular muscle which follows a con- 
stant path at a constant rate 

Effects of Qumidine on the Heard —Therapeutic doses (1) prolong 
the refractory penod, often by 50 to 100 per cent, (2) slow the 
transmission of the cardiac impulse, in heart muscle and from auricles 
to ventricles, (5) increase the amplitude of contraction, the prolonged 
refractory period with its resultant slower rate pernutting increased 
diastolic ventricular filling, (4) decrease myocardial excitability by in- 
increasing the refractoriness of auricles and ventricles, (5) slow the 
heait rate by increasing the refractoriness of die sino-atrial node, 
which decreases the rate of impulse formation 

Effects m Fibrillation — Qumidine prolongs the refractor}' period of 
auricular muscle Circus movement tends to die out due to inevit- 
able tissue in its path, i e , “The head of the circulating wave catches 
up with its tail ” The auricles become quiescent Dominance of the 
smo-atrial node then initiates regular rhythm 

Qumidine and Digitalis —Qumidine cures auricular fibrillation by re- 
storing regular rhythm Digitalis does not cure it but, by its effect 
on auriculoventncular conduction, causes the ventricles to beat more 
slowly, regularlv and efficiently Both drugs prolong the refractorv 
period and slow conduction Their mechanisms of action differ radi- 
cally Digitalis increases the force of myocardial contraction Quini- 
dme depresses the restorative metabolism of the myocardium The 
predominant action of qumidine is on the auricles, that of digitalis, 
on the ventricles Digitalis counteracts the depressant (toxic) action 
of qumidine on the myocardium Qumidine counteracts the toxic ar- 
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rhythmias of digitalis With toxic doses, digitalis causes sjstohc, quin- 
ldme diastolic arrest of the heart 

Toxic Reactions from Qulnldine —Undesirable effects maj be the re- 
sult of the drug or of the diseased heart plus the drug 
Idiosyncrasy explains the sudden appearance of cinchonism which 
may follow a small therapeutic dose This is uncommon 
Cmchomsvi is due to ox erdosage or idiosyncrasy. Tinnitus, vertigo, 
blurred vision, photophobia, diplopia, scotomata and ddated pupils 
may del clop Ambljopia is usuallj associated with retinal ischemia 
Amaurosis may be followed bj optic atrophy Respiratory distress, 
asthma or temporal-) cessation of breathing may occur, as may nau- 
sea, vomiting, abdominal pam and diarrhea. Headache, fever, appre- 
hension, excitement, confusion, syncope, delirium and coma have 
been noted Renal damage, with anuria and anemia, has been ascribed 
to quimdine The skin is often flushed and sweating Rashes, angio- 
neurotic edema or inflammatory swelling may appear 
Tachycardia due to flutter during the transition of fibrillation to 
regular rhythm may be dangerous 

Ventricular fibrillation is responsible for many fatalities previously 
attributed to embolism Antecedent tachycardia can often be pre- 
vented by previous digitalization * 

Ventricular standstill, temporary or fatal, mav occur during the 
period of auricular quiescence, due to sino-atnal and/or aunculoven- 
tncular block 

Embolism has been oi eremphasized It is no more frequent with 
proper quinidmc thcrap) chan with digitalis or no medication 
Contraindications to Quimdine Therapy.— 

1 Idiosyncras) 

2 Severe cmchomsm 
? Acute infection 

f Bacterial endocarditis 

5 Extensrxe myocardial disease as evidenced by 

(a) Cardiac hypertrophy or enlargement 

( b ) Valvular disease and/or 

(c) Fibrillation of long standing 

(d) Coronary occlusion 

(e) Heart failure 

^ ^R c d patient or one m xi hom a return to regular rhythm is un- 
likely or is not particularly desirable 
2 Hyperthyroidism prior to thryroidectomv Normal rhvthm often 
reappears after operation. When fibrillation is stopped by 
quimdine before operation it mix reappear afterwards 
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8 Angina pectoris, relieved by the onset of fibrillation 

Embolism usually precludes use of the drug with safety, al- 
though recurrent episodes in an otherwise benign fibrillation 
may justify its use 

10 Complete heart block Nothing is gained by restoring regular 
rhythm The ventricular rate is increased, extrasystoles appear, 
tend to form groups, and may initiate an attack of ventricular 
tachycardia or fibrillation Partial block is not a contraindica- 
tion but indicates careful graphic control of therapy Progress 
of a conduction defect or the onset of a new, abnormal rhythm 
prohibits further use of the drug 

Contradmdications cannot be absolute Each case is a Jaw unto 
itself 

Indications — 

1 Auricular fibrillation persisting more than three days after thy- 

roidectomy * Regular rhythm is restored in 90 to 95 per cent 
of these cases Delay increases the percentage of failures 

2 Young patient with little heart damage but with a distressing 

arrhythmia of recent origin 

3 Arrhythmia after, not during, an acute infection or following 

operation 

4 Patient whose chief complaint is intractable palpitation m spite 

of all other treatment 

5 In otherwise hopeless cases when all other therapy has failed 

6 In mitral disease with persistent extrasystoles and in fleeting, dis- 

tressing, undiagnosed arrhythmias qumidine mm delay the 
onset of auricular fibrillation 

Absorption and Excretion — Qumidine is readilv absorbed and quickly 
excreted m the unne Cumulative effects need not be feared Rela- 
tively large dosage at short intervals is essential to successful therapy 

Preparations — Qumidine sulfate, the official U S P preparation com- 
monly employed, occurs as fine, needle-like, white, odorless, bitter 
crystals which darken on exposure to light It is soluble in water 
(1 90) and in alcohol (1 10) 

Clinical Uses —Qumidine decreases morbidity but does not reduce 
mortality The presence of auricular fibrillation, per se, is not an 
indication for its use An adequately digitalized, chronically fibrillat- 
ing heart is no less efficient than it is after restoration of regular 
rhythm by qumidine If such a patient is heart conscious or uncom- 

* The incidence of auricular fibrillation in thyrotoxicosis is from 5 to 10 per 
cent. After operation 45 per cent of cases return to regular rhythm and 15 per 
cent more revert eventually In 40 per cent of cases fibnllanon continues alter 
.peration, unless qumidine is used 
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fortable or if his activity is restricted because of palpitation, qumi- 
dine may be helpful Some patients arc more uncomfortable after res- 
toration of regular rhythm than with fibrillation. Digitalis is indicated 
in heart failure and subsequent use of quimdme is seldom justifiable 
or successful The advisability of combined therapy is questionable 
Digitalis should be used in most cases of fibrillation Quimdme is in- 
dicated in rclatnch feu instances Digitalis to slou tachycardia be- 
fore using qumidinc is adwsable. Persistent postoperame fibrillation 
in thvroto\!Cosis and arrhythmias follou mg infection or operation in 
young adults uich relatively sound hearts are well treated try qumi- 
dinc Results m arteriosclerosis and hypertension are poor Before 
using quimdme the clinician must weigh possible benefits to be de- 
rived against ’possible dangers incident to the use of the drug 
A careful selection of patients is essential to successful qumidine 
therapy Insistent demand that each candidate have a relaavely intact 
myocardium increases the likelihood of the arrhythmia being ade- 
quately controlled In from 75 to 90 per cent of properh selected 
and treated cases a regular rhythm is restored and in over 90 per cent 
of these recurrence of fibrillation will not take place if an individually 
determined maintenance dose is faithfully continued Lack of success 
'nth quimdme reflects failure to evaluate properly the importance of 
a relatively sound heart 

Therapeutic Management ~ The patient should be at complete bed 
rest in a hospital, under mild sedation and close medical observation 
A preliminary assay of the heart muscle is desirable A ventricular 
rate above 100 should be loitered by digitalis Digitalis prevents the 
occurrence of ventricular tachycardia after quimdme. Heart failure 
calls for digitalis 

Methods of Administration —Scored tablets (0 2 gm ) by mouth 
"'re most suitable Vomiting collapse or coma mav preclude oral use 
of the drug A soluble preparation for intramuscular use is obtained 
the follotnng formula 

Gm or cc. 

Qturudjne hydrochloride 15 

Anopynnc 15 

Urea 20 

Uiralled water to mate 100 

The mixture is a clear, colorless solution with 0 15 gm of quimdme 
'drochlonde m each cubic centimeter Preparation of this solution 
I' not difficult. The ingredients are readily available Sterilization is 
' Berkefeld filter Storage m stoppered bottles makes it available 
°r emergency use This, like all quinine solutions turns brown, but 
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there is no change of potency or increase m toxicity An initial dose 
of 0 45 gm is repeated every two hours according to specifications 
given below Pam, local reaction and toxic manifestations are slight 
Intravenous quirudine is dangerous and should be employed rarely 
A solution is made by vigorously shaking 4 gm of quimdine sulfate 
in 500 cc of 5 per cent glucose This is filtered, warmed slightly and 
given at the rate of 100 cc per hour Frequent determination of the 
apical pulse and blood pressure during administration is essential A 
sudden drop m blood pressure is best treated by caffeine sodiobenzo- 
ate, 0 5 gm intravenously 

Technic of Dosage —Of the methods of administration the one de- 
scribed is probably as safe and effective as any A test dose of 0 2 gm 
is given the day before treatment is started and the patient is care- 
fully observed by symptoms or signs of idiosyncrasy or cinchonism 
The following morning 0 4 gm is given every two hours until (1) 
regular rhythm at a slow rate is restored,* or (2) 4 gm of the drug 
has been given, f or (3) cmchomsm, definite and severe, develops, or 
(4) tachycardia, above 140, occurs, or (5) frequent and persistent 
extrasystoles presage ventricular fibrillation, or (6) showers of pete- 
chiae suggest the imminence of embolism 

Upon restoration of sinus rhythm the next dose is halved (0 2 
gm ) If the rate remains regular the interval is doubled, i e , the next 
half-dose (0 2 gm ) is given four hours later This dosage is continued 
for the next twenty-four hours, 0 2 gm four times a day, and finally 
0 2 gm three times a day before meals, being tried as a temporary 
ration Reduction in dosage depends on the condition responsible for 
the arrhythmia, the total amount required to reestablish normal 
rhythm, the age and condition of the patient, the state of the myo- 
cardium and the urgency of the situation One may well varv the 
routine outlined above When the patient becomes ambulatory the 

* It is essential that a physician, resident or intern, thoroughly acquainted with 
quimdine therapy, personally determine the apical heart rate before giving the 
next dose of the drug, an electrocardiogram every two to four hours dunng 
therapy, is helpful and, m certain cases, essential 

f Dosage depends on the age, weight and vitality of the patient, on the con- 
dition of the myocardium and on the urgency of the situation A dose of 4 gm 
is safe for the average individual as is 5 gm for a sturdy patient with a rela- 
tively mtact myocardium, whereas 3 gm for a frail, ill or aged panent may 
constitute a large dose We have rarely used 6 gm, and 8 gm in only one in- 
stance Here it failed to control a rapid ventricular tachycardia in a badly 
damaged heart in failure following coronary occlusion after digitalis, two pre- 
vious courses of 5 and 6 gm of quimdine, papaverine, magnesium sulfate and 
potassium chloride had failed to slow the rate Digitalis, being resumed, slowed 
the rate, lessened the decompensanon and temporarily increased the patients 

comfort 
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maintenance dose must be determined again Pro\ ided the undcrl) mg 
disease is not unduh progressive, increased tolerance causes little 
trouble. A daih ration determined in August 1931 remains adequate 
in December 1944 \Mthout c\ idcncc of harmful effects 

A “course” maj be repeated tuo or more nmes at intervals of a 
dm to a month, depending on the rate of rccoicn of die heart and 
the urgenci of the situation More than three attempts arc rareh 
lusufied and are usually futile 

‘Courses’ cmploiing smaller dosage and/or longer intenals Ime 
not been successful o\\ ing to the prompt absorption and rapid excre- 
tion of the drug 

AURICULAR FLUTTER 

lass efFectnc here than m fibrillation, quinidmc therapy, as prcii 
ouslj outlined, has been more effectnc than digitalis Some practi- 
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tioners reserve quirudine for those who fail to respond to digitalis 
but earlier experience has influenced us to use quimdine first and 
digitalis later Flutter without failure is best treated with quimdine 
With failure digitalis should be used Quimdine is the initial choice 
m the treatment of uncomplicated flutter 
Case History -A man, aged 48 years, who was first seen on March 
24, 1939 , with pain in his left chest, shoulder and arm, dvspnea 
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],,£ 39_On examination A larch 24 Rate auricular 270, ventricular 90 Rhythm 
regular Chest leads CRIV and V, as in subsequent records 

and weakness following “flu” four months previously, had collapsed 
on February 25, and again on March 17, 1939 Two courses of quim- 
dine, 0 2 gm thrice daily and 0 4 gm four times daily for a week, 
each had failed to bring relief, and the patient was told that nothing 
further could be done 

Examination revealed a regular rhythm at a rate of 90 per minute 
uninfluenced by exercise or vagal stimulation The blood pressure u 2 s 
]36/g4_80 The apex beat was not seen or felt The heart borders 
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were u ithm normal limits except for dullness of the lower sternum 
and prominence of the left auricular area There was no murmur or 
thrill and no rales m the lung bases were heard on auscultation The 
liter and spleen were not felt and no ascites or ankle edema was pres- 
ent. The blood and unne were negatne V-ray findings were con- 
fimiaton Tlie electrocardiogram rctcalcd an auricular flutter with 
an auricular rate of 270 and a tentricular rate of 90 per minute, a 3 1 
\-\ block being present 
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25 he took one dose of 0 2 gm each morning Since October 1 ], 1939, 
he has reduced this morning dose to 0 1 gm After hospitalization ac- 
tivity was gradually resumed He worked part time after three 
months, full time after si\ months, as a laborer, and has remained well 






Fig 41 —On March 29, after successful therapy 


PAROXYSMAL TACHYCARDIA 

With auricular or A-V nodal tachycardia, a younger patient and a 
relatively sound myocardium, contraindications are fewer The do- 
sage may be smaller and at longer intervals Oral administration of 0 2 
or 0 4 gm three times a day before meals or four times daily usually 
relieves these paroxysms Parenteral therapy is rarely necessary 
Although the condition may occur without preceding or subsequent 
damage, ventricular tachycardia is usually associated with extensive 
heart disease In this grave arrhythmia, although the drug is danger- 
ous and may cause fibrillation and death, its action at times is dra- 
matic and life saving Results are often unsatisfactory A high mortality 
,s to be expected If the oral route is not available, intramuscular in- 
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jection should be used, intravenous medication being resorted for 
obstinate or moribund eases Qumidme is toxic and, as mentioned 
prciioush its mtrasenous use is dangerous and rarely justified 




fig 42 — On September 25 six months after therapy 


EXTRASTSTOIES 

This arrhythmia if asymptomatic is not an indication tor medica- 
tion Factors responsible for the extrasystoles should be removed 
nebef and/or prevention of recurrences then will be successful in 
most instances Qumidinc affords relief by decreasing myocardial ir- 
ritability when this is the basis for extras) stoles For the ambulators 
pauent, doses of 0 2 or 0 4 gm. three tones a day before meals or four 
umes daily are uiuallv sufficient. The drug may be helpful m over- 
coming distressing palpitation and heart consciousness and affords re- 
assurance that something can be done should the need arise. Qumi- 
thne tnai control the extrasvstoles of digitalis coupling Digitalis n 
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quinidme, should be used to control extrasystoles due to heart failure 
Rest, bromides, belladonna, strychnine and quinidme, papaverine or 
digitalis may be preferred or required in certain instances 

CORONARY OCCLUSION 

Quinidme has been advised to reduce myocardial irritability and 
to lessen the incidence of ventricular tachycardia and fibrillation after 
infarction These arrhythmias, following coronary occlusion, are rela- 
tively rare The routine use of a drug, wholly depressant in its action 
on the myocardium, is not justifiable Ventricular tachycardia follow- 
ing infarction justifies its use 

CAUSES OF FAILURE 

Usually the lesser action of quinidme is depression of conductivity 
and the greater effect is prolongation of the refractory period If the 
predominant action of the drug is on the refractory period it tends 
to stop fibrillation If its effect on conduction predominates, this 
tends to perpetuate and fix the mechanism Idiosyncrasy may prevent 
treatment Unwarranted fears concerning its dangers may result in 
inadequate dosage Toxic symptoms may prevent adequate dosage 
Failure is most often the result of improper selection of cases 

SUMMARY 

Quimdme is an ideal drug It is inexpensive, easily obtainable, 
promptly absorbed, powerful m action but rapidly excreted and can 
be given orally or parenterally It has a high degree of effectiveness 
combined with relatively low toxicity It is indicated for the control 
of certain arrhythmias m relatively sound hearts It should be given 
m larger doses at shorter intervals than heretofore Success with the 
drug reflects judicious selection of cases It is a valuable drug if 
properly used 
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PERNICIOUS ANEMIA 
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Climcai recognition of primary (Addisonian) pernicious anemia is 
facilitated b\ the neurologic and gastrointestinal symptoms at Inch arc 
frequently present Chrome and nuld anemias of the iron deficiency 
tape (ha pochromic and microcatic) are often not recognized until 
an examination of the hlood demonstrates a loaa hemoglobin lea el 
The symptoms of chronic anemia per re, occur in other common 
clinical conditions Such symptoms arc aa cakncss, fatigue, shortness of 
breath and palpitation on slight exertion dizziness avith exertion or 
change of posture and mild saaclhng of the ankles b> the end of the 
daa Pallor is often insufficient to demand attention and mas be 
masked by cosmetics In the macrocatic anemias the frequently asso- 
ciated stomatitis interferes with the recognition of pallor of the mu- 
cous membranes and the slight icterus of the skin and sclcrae is 
confusing cspccialls in artificial light Comerscly pale patients are 
often found to haac csscnaalla normal blood counts, because pallor 
has other causes than anemia such as edema and myxedema and even 
more commonlx the aascular pallor of the skin aahich is associated 
"ith a great sanctx of chrome illnesses 
The diagnosis of primara pernicious anemia should be restricted to 
cases presenting achlorhx dria gastnea after the hx’podcmuc injection 
of histamine, and showing a macrocytic anemia The patient with 
pernicious anemia also shoxvs atrophy of the gastric mucosa and often 
of the tongue increased numbers of nucleated crvthroca tes in the 
sternal marroaa including more than 2 per cent megaloblasts (nucleus 
has reticular chromatin and often nucleoli cytoplasm is deeply baso- 
philic and contains some hemoglobin) a continued need of and re- 
sponse to liaer extract and often a history of pernicious anemia in 
the family Ssmptoms maa be precipitated bx a deficient intake of 
food (particularla animal protein) due to loss of teeth change in 
economic status or food fadism Patients aa ith only traces of mtrin- 
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sic factor may remain well as long as large amounts of extrinsic fac- 
tor are ingested In the hematology clinic many patients presenting 
the diagnostic criteria of primary pernicious anemia also show defi- 
nite evidences of malnutrition, diseased the liver, hypometabolism, 
etc The term secondary pernicious anemia often seems appropriate 

CLINICAL TYPES OF PERNICIOUS ANEMIA 
Minot presented a clarifying analysis of the symptomatology of 
one hundred patients with pernicious anemia m his private and clinic 
practice Patients were divided, according to their symptoms, into four 
groups as follows 

1 Gastrointestinal Thirty-one cases— sore mouth, anorexia, epigas- 
tric fullness after meals, constipation, nausea, diarrhea, dvspepsia sug- 
gesting peptic ulcer or biliary tract disease 

2 Neurological Twenty-six cases— numbness and angling of the 
feet and, less often, of the hands, difficulty in walking, stumbling in 
the dark, urinary incontinence, headache, psychic disturbances 

3 Generalized or anemic Thirty-three cases— fatigue, weakness, 
dyspnea, palpitaaon, verago, usually marked pallor 

4 Cardiac Ten cases—angma pectoris, dyspnea, palpitation, edema 
of the ankles, weakness, usually marked pallor 

Minot noted that symptoms had been present for an average of 
2 19 and 1 28 years in groups 1 and 2 respectively before the pres- 
ence of pernicious anemia was suspected In contrast, pernicious ane- 
mia was diagnosed in less than one year in the anemic and cardiac 
clinical types 

In general medical work Minot’s emphasis on the paresthesias, sore 
tongue and indigesaon is yen'- helpful in the recognition of perni- 
cious anemia 

GASTROINTESTINAL 

Case I —Miss J F, aged 71 years, was admitted to the ward with 
complaints of one year’s duration as follows progressive weakness, 
epigastric fullness, belching and sometimes nausea and vomittng after 
meals, anorexia, dyspnea and palpitation after walking one block, 
swelling of the ankles at the end of the day, dizziness, numbness and 
tingling of the feet and hands, loss of 40 pounds of weight Her 
friends reported that her skm became yellow about one year ago 
Physical examination showed an elderly white woman, whose skin 
was dry, glossj', thin and lemon-yellow m color The right eye showed 
the results of a successful cataract extraction, phthisis bulbi had fol- 
lowed extracaon m the left eye The entire tongue was smooth and 
chinv She was wearing false teeth, the gums were in good condition 
The heart was enlarged to the left, a loud, blowing systolic murmur 
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«as heard over the entire precordium The blood pressure was 120/60 
The peripheral arteries felt moderately beaded The hands were de- 
formed b\ advanced ostcoarthntic changes and there was bilateral 
hallux valgus vuth bunions The patellar reflexes were hypcractn c 
Both position and vibration sensations were almost absent in the legs 
Tlie Romberg test was positive Pelvic examination revealed onlj 
senile changes 

Urmabsis and the serologic test for syphdis gave negative results 
examination of the blood showed hemoglobin J gm per 100 cc 
(33 per cent) red cells 1 46 million per cu mm, leukocytes 8100 
differential leukoc) tc count, neutrophils 41 per cent (nonfilamented 
8 per cent, filamented 33 per cent), lymphocytes 53 per cent, mono- 
cytes 5 per cent, eosinophils 1 per cent The mean corpuscular vol 
ume was 123 cubic microns the color index was 1 18, a modified 
Pncc-Joncs curve show ed 25 per cent of erythrocytes to be less than 
7 5 microns in diameter 17 per cent equal to 7 5, and 58 per cent 
larger than 7 5 (normally about one third of the cells are in each 
category) Erythrocytes varied from 3 to 13 5 microns in diameter 
X-ray examination showed no abnormality of the gastrointestinal 
tract with a barium meal, but showed enlargement of the left ven 
tnde and calcification of the aorta in the chest. Gastric analysis after 
histamine injection showed no free acid. 

Ventneulm NNR was administered orally in doses of 10 gm 
four times a da) , in an attempt to assay the potency of a new supply 
of this defatted hog stomach preparation. The reticulocyte count 
reached 18 per cent of the red cells on the fifth day of treatment and 
remained at 18 or 19 per cent for the next four davs before decreas- 
ing, instead of rising to the peak of about 28 per cent w'hich would 
be expected from the initial erythrocyte count. The red cell count, 
however, increased to 2 9 million at the end of two weeks of treat- 
ment (see Table 3) It did not rise further after three and four weeks 
At this point fever and leukocytosis (white blood cells 16,200, neu- 
trophils 67 per cent) developed An ischiorectal abscess was found 
incised and drained The patient was discharged after seven weeks in 
the hospital with a blood hemoglobin level of 1 1 gm and an erv thro 
tyre count of 4 5 million 

In the outpatient clinic she recaved weekly injections of 6 units of 
over extract U S P for seven months The red cell count varied be- 
tween 4 and 5 million and the hemoglobin between 13 and 14 gm 
a nd she felt well During the next three months treatment consisted 
0 10 gm of ventneulm daily by mouth, the erythrocyte count fell 
to 3 8 million but it rose in four weeks with parenteral liver therapy 
to 4 5 million Dunng this month, gastroscopic examination, per- 
ormed by Dr C L Jackson, showed atrophic gastritis, the tongue 
"as coated on its posterior third and the antenor third although 
"lean was not red, and both the filiform and the fungiform papillae 
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appeared normal Parenteral liver extract m doses of 10 units was 
given three times a month for six months After one and one-half 
years of treatment the patient was in good general condition for her 
age She had gained 20 pounds m weight The blood hemoglobin level 
was 1 3 gm , the red cells numbered 5 million and the mean corpus- 
cular volume was 84 

She remained in good health for two and one-half more years (five 
years after onset of symptoms) when severe ichthyosis and partial 
intestinal obstruction, due to inoperable adenocarcinoma of the ovary, 
developed Pelvic examination had been negative four years before 
Sternal marrow was aspirated and found to be hyperplastic but not 
megaloblastic The patient lived another year and a half with one 
course of x-ray therapy and injections of 30 mg of testosterone pro- 
pionate three times a week for six months After testosterone was 
discontinued because there was no objective change in the size of 
the pelvic tumor, she deteriorated rapidly and died in eight weeks 
with complete intestinal obstruction at the age of 77 years Autopsy 
confirmed the diagnosis and disclosed metastases m the liver During 
the last year of life abdominal cramps after meals caused anorexia 
and the red cell count did not rise above 3 5 to 4 million in spite of 
continued parenteral liver therapy (10 units weekly) 

Comment —It is unusual for patients with pernicious anemia to lose 
as much weight as 40 pounds, but in spite of this woman’s age she 
regained 20 pounds A poor reticulocyte response and a slow rise m 
red cell count occurs with oral treatment in a few patients Both 
infection and senility, as well as poor gastrointestinal absorption, are 
often associated with an unsatisfactory response to oral therapy The 
prolonged, submaximal increase in the reticulocyte count indicates an 
inadequate dose of anti-anemia substance The subsequent failure of 
oral therapy to maintain this patient's blood count at a normal level 
is best explained by inadequate intestinal absorption, since parenteral 
liver therapy was effective even after carcinoma of the ovary ap- 
peared 

NEUROLOGICAL 

Case II — Mr W S first came to the Neurology Outpatient Chmc 
in May, 1939 His complaints had commenced one year before with 
painful corns on both feet, not relieved by wearing arch supports, 
and nausea after meals His symptoms included progressive weakness, 
loss of voluntary control and partial anesthesia of both legs, particu- 
larly of the feet, and a loss of equilibrium while standing or walking 
He found it very difficult to walk without watching his feet, and 
with his eyes closed or when m the dark he fell During the winter 
his feet felt very cold to his hands but he was not conscious of their 
being so cold Increasing sexual impotency had been present for one 
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and onc-half scare and lately he had frequence experienced urinary 
incontinence Numbness and tingling in his fingers and toes were un- 
pleasant. Poor memor) tvas troublesome at his work as a clerk in a 
freight vard and he had become irritable, sensitive and antagonistic 
Three )cars previously he fractured his left ankle and was unable to 
work for eight weeks Four \ cars prcviouslj he lost money gambling 
and, because of this debt, he was unable to provide for hi s wife and 
three children His wife left him temporarily two years previously 
and during this period he lost 50 pounds m weight He had since re- 
gained 30 pounds. 


TABLE 1 — RESULT 1 . OF NEUROLOGIC VL EXAMINATIONS IN CASE II 
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Examination performed by Dr Sherman F GDpin. 

4* indicates present or, In the esse of reflexes Increased 0 indicates no nbnor 
— indicates decreased Indicates absent- 


Ph> sical examination show ed a pale white man appearing his stated 
°f forty -three >ears There was no evidence of acute distress 
The tongue was clean smooth, shiny and pale. Nothing abnormal 
found m the chest and abdomen, the blood pressure wus 110/80 
The neurologic examination is recorded m Table 1 The feet were 
markedly pronated and the anterior arch was flat The finger nails 
w tre brittle and spoon-shaped (koilonychja) 

Urinalysis and the blood Wassermann test gave negative results 
ynly very small specimens could be obtained on gastnc analysis and 
there was no free acid after histamine stimulation Anemia w'as verv 
tmtd, considering the patients pallor, and normochromic. Blood count 
ttsisits were hemoglobin 12 gm (71 per cent), red cells 3 <5 million, 
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nh^Tlr "’ h,te C ^ S 6m ’ dlfferema l leukocyte count, neutro- 
p ils 61 per cent (nonflamented 7 per cent, filamented 54 per cent) 
lyntphocytee 37 per cent, monocytes 1 per cent, eosmoph,)” pt 
c nt Unexpectedly, the aspirated sternal marrow was hyperplastic 
and megaloblastic (see Table 2) P 


TABLE 2 CYTOLOGY OF ASPIRATED STERNAL BONE MARROW IN CASE It 


Cell 

Per 

Cent 

Normal Range, Per Cent 
(Osgood) 

Granulocytes 

Segmented, Neutrophils 

13 5 

7-25 

Eosinophils 

2 5 

0- 1 

Basophils 

0 

0-0 2 

Nonsegmented, Neutrophils 

17 0 

15-35 

Eosinophils 

3 5 

0-3 6 

Basophils 

0 

0- 1 

Metamyelocytes, Neutrophils 

4 0 

1-10 

Eosinophils ! 

0 5 

0- 2 

Myelocytes, Neutrophils 

1 o 

0-10 

Promyelocytes 

2 5 

0-10 

Myeloblasts 

2 5 

0- 2 

Lymphocytes 

5 0 

4-16 

Monocytes 

5 0 

0- 5 

Normoblasts 

13 0 

2-10 

Prononnoblasts 

7 5 

2-15 

Erythroblasts 

19 0 

0- 5 

Megaloblasts 

3 5 

0-0 2 

Granulocytes — Nucleated erythrocyte 

1 2/1 

2/1— 9/1 


(TTus marrow film shows a marked increase m nucleated red cells (megaloblasts and 
eiythroblasts) and a slight increase in eosinophilic leukocytes Two areas of 200 cells each 
were counted ) 


Parenteral liver extract therapy was commenced on June 14 with 
<50 anti-anemia units U S P , this dose was repeated the next day and 
20 units were given on June 16 and 17 His legs felt stronger on 
June 15 Thirty units were then injected intramuscularly every week 
for two months On July 12 there was no improvement in symptoms 
and the blood examination showed a decrease in hemoglobin to 10 5 
gm with practically no change in the red count which was 3 55 mil- 
lion Ferrous sulfate, exsiccated U S P X, m doses of 0 2 gm was 
prescribed three times daily before meals On August 9 there was still 
no clinical improvement and, although the blood count was better 
(hemoglobin 115 gm , red cells 4 8 million), arusocytosis was still 
marked on the blood film During the next two months, 20 units of 
liver extract were injected weekly On October 4 the patient felt gen- 
erally well, his memory and lrntabihtv had improved and he found 
it*less difficult to walk (see Table 1) The laboratory report was 
almost normal (hemoglobin 12 5 gm , red cells 4 24 million) and an 
abnormal variation in the size of the erythrocytes was no longer no- 
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aceable During die next mo months the dose of filer \uts increased 
to 30 time txecklx On Not ember 19 the blood hemoglobin tvas 14 
gm and the red count 4 9 million B) mid-December, about sit 
months after treatment ttas started, the patient felt that his symp 
toms ttcrc about 90 per cent relieved He still experienced difficult! 
in walking or ctcn standing in the dark and he slapped the foreparr 
of his foot on the floor as he stalked 
From December, 1939 to ikfarch 1940 mcramuscular injections of 
15 units of liver extract were given exert mo sxeeks In Februart 
gastric analysis was repeated with histamine stimulation, achtha gas- 
mca persisted unchanged Since the neurologic findings seemed 
slightly but definitely worse than in October, 1939 (see Table 1), the 
dose of liver extract tvas again increased to an average of 2 units 
per day— ie^ 30 units exert mo tx eeks— which has been maintained 
every since. Dilute hydrochloric acid USP in a dose of 2 c c. (% 
tcaspoonful) in a full glass of water with breakfast and dinner tvas 
prescribed in addition to the ferrous sulfate which the patient had 
been taking In May, 1940, the application of metatarsal pads to his 
shoes alleviated most of the remaining symptoms with his feet. Eleven 
blood counts bemeen November, 1939 and February, 1944 have 
shown hemoglobin values bemeen 12 5 and 14 5 gm and red cell 
counts between 4 41 and 5 1 million In February, 1941, Ever injec- 
tions txere changed from 30 units everv two weeks to 60 units of 
reticulogen (Lilly, 3 cc.) every four weeks Renculogen also contains 
10 mg of thiamine per cubic centimeter Symptomatically and to 
casual observation tlus man remains cured except for pronated feet 
and metatarsalgia Some abnormalities persist in the neurologic exam 
■nation. 

Comment— This man illustrates a moderately severe instance of 
Posterolateral column degeneration associated with achylia gastnea 
but txith only a mild, normochromic anemia. Except for the finding 
of the megaloblastic sternal bone marrow, this case would be classi- 
fied as an idiopathic combined degeneration of the spina] cord rather 
than a pernicious anemia The idiopathic cases do not respond as well 
to hver therapv and do not show a megaloblastic marrow It is inter- 
esting that this patient experienced severe neurologic disturbances for 
almost a year without developing sufficient anemia to be recognizable 
as pernicious anemia The slowness of the response to hver therapj 
(three months before any response and six months before marked 
improvement), the persistence of abnormal neurologic findings, the 
•rndal necessity and continuing need for an average of 2 or even 
more units of liver extract daily parenterally and the diagnostic value 
0 aspirated sternal marrow are illustrated in this patient 
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GENERALIZED OR ANEMIC 


Ovse III -Miss E M , aged 70 years, was admitted to the ward in 
/March, 1935, because she was struck by an automobile m front of 
the hospital Aside from contusions and fractures of the left fifth to 
math ribs received m the accident her history was as follows Two 
years previously her tongue was sore for many weeks The follow- 
mg spring she experienced dyspnea and weakness on slight exertion 
as well as a sore tongue About four weeks before admission these 
symptoms recurred together with orthopnea, pallor and swelling of 
the ankles Bed rest for one week relieved the dyspnea and ankle 
edema The other symptoms improved on medication with oral liver 
extract, iron and hydrochloric acid Until recent years she had been 
employed as a practical nurse She had been living alone in a room- 
ing house and her only support was her old age pension 

Physical examination showed a well-nourished and unusually well- 
preserved white woman with an icteric pallor Her tongue had a 
white coating A mucopurulent postnasal discharge was visible The 
heart and lungs were clear except for the fractured ribs and occa- 
sional extrasystoles, the blood pressure was 112/68 Vibratory sensa- 
tion was impaired in the legs Fresh retinal hemorrhages and old scars 
were seen in both eyes 

Urinalysis and the Wassermann and Kahn tests gave negative re- 
sults In addition to the fractured ribs, roentgenographic examination 
revealed spondylolisthesis, osteoarthrosis of the spine and osteophytes 
arising from the inner table of the skull An electrocardiogram showed 
only left axis deviation No free acid was obtained on gastric anal- 
ysis with histamine The blood count was hemoglobin 5 8 gm (40 
per cent), red cells 2 million, mean corpuscular volume 154 After 
treatment with intramuscular liver extract, 2 units daily for one week, 
the reticulocytes increased to 23 per cent on the seventh day, ex- 
ceeding the average peak of 19 per cent to be expected (see Table 3) 
from the initial red cell count With 2 units twice a week, together 
with 2 cc of dilute hydrochloric acid U S P with meals and 2 gm 
of iron and ammonium citrate U S P three times daily by mouth, 
the hemoglobin had increased to 10 5 gm and the red cell count to 
4 million when the patient was discharged from the hospital at the 


end of seven weeks (see Fig 1) 

She did not return to the clinic for three months and only irregu- 
larly thereafter for one and one-quarter years During these fifteen 
months she ate liver two or three times a week and received 20 in- 
jections of 2 units of hver extract, five erythrocyte counts varied 
between 4 5 million at three months and 2 6 million after eighteen 
months After 20 weekly injections of 2 units, the red cells had m- 
creased to 3 8 million and the mean corpuscular volume was 1 Oi 
When six weekly doses of 6 units each were given the blood picture 
approached normal, hemoglobin 12 gm , red cells 4 75 million, mean 
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corpuscular volume 80 During the nc\t fifteen weeks (May June, 
Jul\ 1937) she came onl> seven times and received a total of 42 units, 
the er> throes tc count decreased to 1 9 million and the mean cor- 
puscular \olume increased to 90 on this inadequate dosage (average 
of 0 4 units daily) Weekly doses of 6 to 10 units thereafter main- 
tained normal blood counts Gastroscop), performed b> Dr Lester 
Momson m August 1938 demonstrated atrophic gastritis and the 
basal metabolism was minus 28 per cent but there was no clinical 
evidence of myxedema 

An episode of acute hemorrhoidal bleeding, corrected b) sclerosing 
injections, occurred in Januan 1939 and was followed in March bv 
a severe attack of herpes ophthalmicus and months of postherpetic 
neuralgia In spite of an increase in the dose of In cr to 20 units ev era 
two weeks the erythrocyte count remained between 3 6 and 4 million 
Liver was discontinued entirely during August, September and Octo 
ber 1939 and ferrous sulfate 0 2 gm was used four times daily bv 
mouth, the red cells decreased to 2 9 million with a hemoglobin of 
9 5 gm After 10 units of liver extract were injected twice weeklj 
for six weeks the red count increased to 4 5 million While on 10 
units wceklv and later 30 units ever)' two weeks the red cells varied 
between 3 5 and 4 million between Januarv and September, 1940 Re- 
examination b) the Cardiac Clinic again revealed no significant ab- 
normalities and the Neurolog) Clinic reported a normal examination 
except for the absence of vibratory sensation in the legs, which is 
common in persons of this age without pernicious anemia The basal 
metabolic rate was minus 10 per cent and the blood cholesterol 323 
mg per 100 cc with 150 mg (4<5 per cent) in the ester form The 
patient discontinued taking desiccated thv roid after tw o dap because 
of nervousness tachv cardia and insomnia During August she experi- 
enced severe reactions ac the site of liver injections Liver therapv was 
changed to a horse-liver extract in doses of 7 units weekly intra- 
muscular!) and at the end of six weeks the eiythroc) te count reached 
4 5 million for the first time in ten months Because of a dry skin 
and pruritus, which she attributed to brer extract, she discontinued 
treatment and the red count dropped to 3 5 milLon in six w eeks 

Parenteral hver therapy was commenced again in June, 1941 In 
spite of the regular administration of 30 units every two weeks the 
ted count has varied between 3 5 and 4 milbon (rarely 4 5) with a 
color index of about 1 The patient is now seventv-nme years old 
ohe is in good health with this dose of hver, except for pain associ- 
a tcd with osteoarthrosis and senile osteoporosis with compression of 
the bodies of the middorsal vertebrae 

'-onimenf —This patient has required continuous use of hv er extract, 
takness and a decrease in the erythrocyte count have recurred in 
about six weeks whenever liver has been discontinued and whenever 
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che average dose has been less than 1 unit per day (see Fig 43 ) j n 
general she has been well and active during the eleven years since the 
onset of her symptoms at the age of sixty-eight years The absence 
of neurologic or gastrointestinal symptoms of pernicious anemia 
t iroughout has been striking In recent years even large doses of liver 
(>0 units every two weeks for nine months) have not maintained an 
erythrocyte level of 4 5 million per cu mm Perhaps this is explained 



Fig 43 —The red blood cell count in millions per cubic millimeter, the hemo- 
globin in grams per 100 cc of blood and the ann-anemia therapy in Case III 
during eight of the nine years of observation is presented Intramuscular mjee- 
tions of liver extract are charted to U SP units for the preceding four weeks 
In the date column, the letters indicate March, June and September Important 
mtercurrent events are noted 


by the lower normal erythrocyte counts observed in aged persons, 
but m addition this woman is unable to purchase an adequate diet 
Her weight has remained between 150 and 160 pounds for nme years, 
but her diet contains very little meat, egg or dairy products Hydro- 
chloric acid was discontinued after many months because of the ab- 
dominal distress and regurgitation after meals which it seemed to 

cause 

CARDIAC 

Case IV —Mr A Del T was a 56 year old, married native of Puerto 
Rico For five weeks before admission he had experienced a severe, 
squeezing substemal pam after exertion This became more frequent 
and was induced bv the slightest activity Numbness of the legs and 



PERNICIOUS AN’EMIA 


239 


fingers was noticed About three weeks previous!}, swelling of the 
ankles and legs, weakness, djspnea and palpitation on anv exertion dc- 
t eloped and became progressn cH w'orse until he was bedridden. All 
of his teeth w ere extracted one w eck earlier on the advice of a phys- 
ician 1 Memory of his earh life was almost absent. Tor several years 
he had experienced stiffness of his fingers during the w inter Six years 
ago he had Msited the outpatient clinics of this hospital because of a 
severe generalized dermatitis, no cause was established at that time 
and a complete blood counc showed no abnormality except eosmo- 
phiba (white blood cells 5600, eosinophils 19 per cent) He had been 
cmplojed cleaning railroad passenger cars for manv years He had 
two adult children 

Physical examination rescaled a quiet, nuddlc-agcd man l>mg flat 
in bed Weight loss was evident The stun w as light tan m color His 
black hair was graj at the temples. The sclerac and mucous mem- 
branes of the mouth were icteric The gums of both the upper and 
lower jaws had not healed since the recent extractions The tongue 
was coated (no redness nor smoothness) The lungs were clear The 
heart was not enlarged A soft ssstohe murmur ssas heard over the 
precordium and in the left axilla. The rhythm xvas regular, the blood 
pressure was 100/60 The abdomen was negative There was massive, 
soft, pitting edema of both legs, including the thighs. Retinal exam- 
ination showed pallor and flame-shaped hemorrhages with absorbing 
centers 

The laboratory reported 3 8 gm of hemoglobin (22 6 per cent) 
and a red cell count of 1 05 rrnlbon The leukocyte count was 3000 
with 67 per cent neutrophils (nonfilamented 13 per cent, filamented 
5 1 per cent) 32 per cent lymphocytes, 3 per cent monocytes and 
! per cent eosinophils The blood film showed 5 nucleated ervthro- 
cyres per 100 leukocytes The mean corpuscular volume was 105 The 
mean red cel! diameter xvas 11 2 microns (normal 7 4) with a range 
m s tc between 4 2 and 16 8 Aspirated sternal bone marrow, exam- 
ined by Dr F W Konzelmann, showed a predominance of nucle- 
ated erythrocytes (megaloblasts and macroblasts) and hypersegmen- 
tauon of the nuclei of the neutrophilic leukocytes There was no 
free acid after histamine stimulation m the gastric juice. An electro- 
tardiogram showed low voltage in Leads 1 II and HI Serum cboles- 
ttrol was 162 mg per 100 cc. (67 per cent in ester form) Total 
serum protein was 6 87 gm per 100 cc with a normal albumin/globu- 
nVo The basal metabolic rate xvas plus 4 per cent after ten davs 
0 ^ lv er therapy The urinalysis was normal The blood AVassermann 
was negative 

iTe patient tolerated an intramuscular injection of 1 cc of hver 
extract (rcticulogen, Lilly) The following day 9 cc was injected 
(total of 200 units xvith 100 mg of thiamine hydrochloride) His 
c esr pain disappeared in four days and he was able to be out of bed 
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excess of basic requirements m order that a normal condition be 
maintained and a reserve supply be stored in the body The amount 
of effective substance required to produce these results varies con- 
siderably in different patients The condition of the individual patient 
is the final criterion Other things being equal, more ano-anemjc sub- 
stance will be required if the patient is old, if he has arteriosclerosis 
or other disease, or suffers from an infection In some patients ab- 
sorption of liver, stomach desiccate, or yeast, given orally, is defec- 
tive and no adequate response will occur until liver is given paren- 
terally In others there may be an associated deficiency of iron and 
a normal state will not be attained until iron is given as well In pa- 
tients with changes in the nervous system, complete relief of symp- 
toms may never occur but treatment with large doses of anti-anemit 
substance must be continued for a long time for, with patience and 
persistence, some improvement will take place m most cases”* 
Liver— The establishment of the anti-anemia unit of liver extract 
(U S P ) has brought order out of chaos caused by many preparations 
with various methods of manufacture Intramuscular treatment is to 
be preferred to oral therapy because of greater effectiveness and 
economy for most patients When the patient can be taught to give 
the injections, the cost will not exceed 5 cents per unit Although by 
definition, 1 unit U S P per day produces a maximum response, it is 
customary to use larger doses in anemic patients during the first wo 
months Massive initial doses (see Case IV) have been advocated with 
the hope of rapidly correcting the tissue deficiency of the anti- 
anemia factor 

The following program has proved satisfactory for uncomplicated 
cases m the initial or recurrent stage of relapse 15 units USP intra- 
muscularly (upper outer quadrant of buttock) daily for three davs 
and then weekly until the erythrocyte count reaches 4 5 to 5 million 
per cu mm (usually about seven weekly doses) The management of 
patients with moderate or marked posterolateral sclerosis will be con- 
sidered below 

For viamtenmce therapy, a dose of 15 units every four weeks is 
usually adequate Blood examinations (hemoglobin, red cell count and 
hematocrit for calculation of the mean corpuscular volume) should be 
carried out at the end of the third and fourth and the fifth or sixth 
months of treatment to determine whether this dose is adequate to 
maintain a normal blood Subsequently, blood counts at intervals of 
three to six months are usually sufficient unless symptoms recur or 
other diseases develop Patients must understand that this substitution 
^ • iTintrobe, M M Clinical Hematology Philadelphia, Lea &. Febiger, 1942 
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therapy must be continued as long as they Irvc Some cases require 
SO or even more units every four w eeks Intcrcurrent infections or 
toxemias increase the amount of liter needed An inadequate diet may 
be responsible for the large doses required by some patients. Infre- 
quently a poor therapeutic response is associated with local inflam- 
matory reactions at the sice of intramuscular injections (see Case III) 
Severe imtcnrard reactions to intramuscular injections of liver ex- 
tract arc infrequent Local pain and tenderness flushing of the upper 
part of the bodi and a sensation of faintness are the most common 
complaints Less often fever and local induration which persists for 
days, occur Injections should be continued because these reactions 
usualli cease after a few weeks An anaphi lactic tvpc of reaction is 
very rare, howescr, erythema, urticaria, tachycardia, hypotension, 
angioneurotic edema and asthma can be terrifying A hypodermic 
injection of OJ cc of 1 1000 epinephrine hydrochloride solution 
should be immediately available whenever liver is injected In some in- 
stances it seems probable that the intramuscular injection may have 
inadvertently entered a small vein Allergic reactions are more likely 
to occur after a period of neglected treatment or in patients receiving 
injections at intervals of two or more w’cchs Small doses (0 12 5 cc) 
repeated every thirty to sixty minutes will avoid serious reactions 
These cases may tolerate small doses three times a week but reactions 
often recur as soon as the interval between doses is lengthened ag am 
Changing to extract marketed by another manufacturer may not avoid 
the untoward symptoms Some evidence suggests that the sensitivity 
is to some ingredient used in all liver extracts rather than to the 
animals species of liver Many commercially available extracts are de- 
rived from a mixture of pig and cow bvers An extract prepared from 
the liver of horses is available and may be useful m some patients 
Oral liver extract may be tried but sensitivity reactions may follow 
ingestion also The oral use of the dried, defatted gastric mucosa of 
the pig (ventnculm NNR) m doses of 10 gm , four tames a day 
(or once daily as a maintenance dose), or brewers’ yeast powder in 
noses of 30 to 60 gm daily may solve this therapeutic problem 
Hydrochloric Acid —In recent i ears hydrochloric acid has been neg- 
ated m the treatment of pernicious anemia Some patients never 
“ve any gastrointestinal symptoms and many entirely healthy older 
people have achlorhydria gas tries In fact, some asymptomatic per- 
with achlorhydria suffer with indigestion when they take hydro- 
one acid with their meals In many cases of pernicious anemia 
c gastrointestinal complaints are entirely relieved by the adminis- 
tratJ0T1 °f liver extract. Theoretically and from the point of view 
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of general nutrition over a period of years, it seems desirable to pre- 
scribe 2 to 4 cc (y 2 to 1 teaspoonful) of dilute hydrochloric acid 
U S P in a full glass of water or fruit or vegetble juice, to be sipped 
through a glass straw throughout the course of large meals (not with 
a sandwich and coffee lunch) in the manner in which some people 
dnnk small amounts of water at frequent intervals during a meal 
If this large volume of a sour drink is very unpleasant to the patient, 
the same effect may be obtained at slightly greater expense from 3 
to 6 capsules containing 0 5 gm each of glutamic acid hydrochloride, 
taking half of the capsules before and half after the meal 

Rest —Anemic cases are often ambulatory and they may be allowed 
as much activity as their individual effort limitation will permit 
Patients with an erythrocyte count of 1 million per cu mm or less, 
and those suffering with pneumonia and other infections, congestive 
heart failure, angina pectoris, etc should be confined to bed except 
for periods in a chair two or more times daily to minimize the danger 
of venous thrombosis and pulmonary congestion. 

Fluid —Neither limitation nor forcing of fluids is necessary unless 
demanded by complicating conditions such as infections or cardio- 
vascular disorders 

Diet.— The needs of most patients with pernicious anemia do not 
differ from those of other persons of similar age, general health and 
physical activity However, since dietary habits are so frequently 
peculiar, the physician must inquire specifically into the patient’s meals 
and advise, in understandable language, an adequate intake of protein, 
vitamins and minerals, giving due consideration to the demands of 
coexistent disorders and to the patient’s impressions of the unsuita- 
bility of specific foods Insistence on obtaining satisfactory false teeth 
for adequate chewing is often important General dietary instructions 
are seldom superfluous, the inclusion of milk, vegetables, fruits, eggs, 
meat or cheese or fish or fowl, whole gram cereal and bread, and 
butter in the daily diet is usually desirable 

Vitamins —An adequate intake of all vitamins in the form of natural 
foods is always indicated and merits special attention m old people 
since they often five on a high carbohydrate diet Unless specific 
clinical evidences of coexistent avitaminosis are present, the adminis- 
tration of large amounts of the synthetic vitamin fractions is not bene- 
ficial and may actually prove deleterious If the B vitamins are pie- 
scribed, a concentrate of a natural material, such as yeast, xvhole liver, 
rice bran or wheat germ, is to be preferred to the highly potent but 
incomplete mixtures of the available crystalline vitamin B factors In 
some patients supplementary amounts of vitamin C must be provided 
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to obtain a therapeutic response to the exhibioon of vitamin B It 
has been suggested that the tendency of patients with pernicious 
anemia to relapse m the spring of the year is associated with a de- 
ficiency of vitamin C. 

Iron —The majontj of patients w ith pernicious anemia do not re- 
quire the administration of iron. If malnutrition or chrome bleeding 
has been present, it is desirable to administer iron from the beginning 
of therapy Ferrous sulfate, exsiccated U.S P X, 0 2 gm three or four 
times daily before meals, is cheap, effective and usually well tolerated 
If the hemoglobin level does not increase ns the erythrocytes approach 
normal, medicinal iron is indicated 
Mouth Wash — Since symptomatic relief of the stomatitis is induced 
so rapidly by liver extract, local therapy is rarely required The follow- 
ing prescription is soothing and cleansing 

Sodium bicarbonate. 

Sodium borate. 

Sodium ddonde ui 15 gm. 

Oil of peppermint q.5. flavor 

Muce. 

Sig 14 reaspoonful in a glass of warm water as a mouth wash three times a 
day after meals and at bedtime. 

Transfusion —This is likewise rarely necessary because of the rapid- 
ity of the response to liver therapy Transfusion of 500 cc of whole, 
fresh or bank blood is indicated in patients with erythrocyte counts 
°f less than 1 million per cu mm and in patients seriously ill with 
coexistent infections, such as pneumonia, toxemias, such as uremia 
and cardiovascular disorders, such as coronary artery disease. If due 
care is exercised in typing and cross-matching the patient’s and the 
donor’s cells and sera and m handling the blood, reactions are no more 
common than in other diseases Red cells salvaged from the manufac- 
ture of plasma, suspended in normal salme solution and given intra- 
venously within five days of donation are beneficial In the rare in- 
stance of acute hemolytic anemia simulating pernicious anemia, serious 
hemolytic reactions may occur 

MANAGEMENT OF POSTEROLATERAL SCLEROSIS 
The patient with pernicious anemia and moderate or marked evi- 
dences of degeneration of the posterior and lateral columns of the 
spinal cord requires more intensive and persistent therapy The fol- 
nwing program is both adequate and practical In;ect 200 units o 
hver extract USP mtramuscnlarl> during the first week (see Cases 
Rnd IV) Then give 50 units ucekh until the erythrocyte count 
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reaches 4 5 million per cu mm Continue injections of 30 units every 
one or two weeks until a satisfactory or apparently maximal (after 
one to two years) symptomatic relief of the neurological manifesta- 
tions has been achieved A permanent maintenance dose of 2 to 3 
units daily is indicated The intramuscular administration of thiamine 
hydrochloride in doses of about 10 mg three times a week should 
also be earned out duxmg the first two or three months The use of 
the less concentrated liver extracts is favored by some physicians, 
but the large volume of extract necessary to provide the required 
number of units of anti-anemia material makes their sole use both 
uncomfortable and impractical Furthermore, most of the dilute liver 
extracts available differ chiefly in water content from the more con- 
centrated preparations produced by the same manufacturers Satis- 
factory results are obtainable with the highly concentrated liver ex- 
tracts (see Case II) Brewers’ yeast powder in doses of 30 to 60 gm 
daily by mouth or the ingestion of % pound of liver several times a 
week will supply plentiful amounts of all the factors in the vitamin B 
complex 

A diet high in protein (60 to 80 gm daily with emphasis on animal 
protein) and carbohydrate (150 to 200 gm daily) is indicated The 
injection of insulin in doses of 5 units three times daily before meals 
for several days has been advocated (Lewy) as a means of rapidly 
restoring liver function to normal 
Dilute hydrochloric acid should be administered with meals if at 
all possible Clinical experience has favored the use of acid m the 
therapy of posterolateral sclerosis for many years, even before the 
importance of liver was recognized 
Urinary tract infection must be treated appropriately 
Physical therapy is important to facilitate the recovery of muscle 
function and coordination Prescribe heat in the form of a lamp, 
heating pad or hot water bottle several times daily for periods of 
about twenty minutes, followed by light stroking massage and active 
exercise (assisted voluntary motion of involved muscles and joints if 
necessary) Encouragement, reassurance and help are of great im- 
portance Furniture should be located about the room so that the 
patient may use the arms to aid himself in walking The muscle re- 
education program needed resembles that followed m luetic tabes 

dorsalis 

OTHER MACROCYTIC ANEMIAS 

Criticism of the promiscuous use of liver extract in the treatment 
of any anemic patient without adequate, although simple, diagnostic 
y has been frequent and is justified Pernicious anemia requires 
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continuous treatment for the duration of the patient’s Jife The rapid 
symptomatic improvement which follows liver therapy in pernicious 
anemia eliminates the diagnostic abnormalities of the blood and, with- 
out a proven diagnosis, the patient i s more likely to neglect treatment 
The resultant relapse of pernicious anemia may be associated with 
irremediable neurologic changes However, macroytic anemia occurs 
in numerous other disorders and liver extract is indicated and valuable, 
when employed with understanding, m many of these. Whenever a 
megaloblastic bone marrou is found, liver extract is indicated When 
normoblastic marrou exists, liver therapy is not specific bur it may be 
beneficial In macrocytic, hypochromic anemias iron medication is 
also indicated 

Pregnancy —Among the macrocytic anemias one of the more com- 
mon is the macrocytic anemia of pregnancy Iron deficiency (hypo- 
chromic-microcytic) anemia is much more common in pregnancy ’ but 
a macrocytic type occurs not infrequently, especially in malnourished 
women Allowing for the physiologic increase in plasma volume which 
reaches a maximum of about 25 per cent at the sixth month of gesta- 
tion, macrocytic anemia is characterized by an erythrocyte count of 
less dun 3 5 million, a color index greater than 1 1 and a mean cor- 
puscular volume greater than 97 As is the case in other macrocytic 
anemias, the variation in size of the erythrocytes is less marked than 
m pnrrory pernicious anemia i e , the diameters are seldom as small 
k 3 or as large as 16 microns Leukopenia and paresthesias are unusual 
A general dietary deficiency is usually found and liver extract therapy 
a ^ ont n not rapidly and completely effective A diet containing JO gm. 
°r more of protein daily in the form of meat, eggs, milk and cheese 
** necessary 

Carcinoma of the Stomach — Macrocytic anemia is not common in 
™ s condition but the clinical features may closely simulate pernicious 
a ' eB,,a f°r several years until the condition is inoperable. Among 1014 
? JSCS of pernicious anemia at the May o Clinic, 1 7 per cent were 
ound to have cancer of the stomach and 0 39 per cent benign polyps 
0 the stomach It is a wise clinical practice to make an x-ray ex- 
“ttnubon of the upper gastrointestinal tract of all patients suspected 
hating pernicious anemia who do not conform to the common 
wnsntunonal type (blue-eyed blonds u ith carlv graying of the hair 
c head, sparse body hair and eunuchoid build) or whose gastro- 
s ^ m P toms do not respond promptly to lit t r therapy In a 
receiving liver therapy an unexplained change to a hypo- 
°f anemia also demands a search for cancer 
'mrtthjmy.-This procedure, even when the entire stomach is re 
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moved, rarely results m macrocynic anemia (none among fourteen 
total and 460 partial gastrectomies at the Mayo Clrnic) but frequently 
is followed by hypochromic anemia Since it is now known that the 
intrinsic factor is formed in the fundal and cardiac portions of the 
human stomach and since patients rarely survive many years after a 
total gastrectomy, the ranty of macrocytic anemia is not surprising 
Intestinal Anastomoses -Extensive resections of the small intestines, 
especially where a blind loop of bowel is present, may be followed 
by very severe macrocytic anemia and usually other manifestations 
of nutritional deficiency This anemia usually responds to parenteral 
liver therapy but much larger doses are necessary than in pernicious 
anemia (about 50 units weekly) Resection of the blind loop may 
relieve the macrocytic anemia 

Malnutrition (Extrinsic Factor Deficiency) —This condition, unassoci- 
ated with other manifestations of nutritional deficiency, is rare The 
deleterious effect of an inadequate diet on cases of mild or subchmcal 
pernicious anemia has already been mentioned The important thera- 
peutic measure is the provision of an adequate diet, especially of the 
extrinsic factor, such as 2 or more ounces of brewers’ yeast powder 
or autolyzed yeast (Vegex) daily The powder is best administered 
in a milkshake, Vegex may r be mixed with cheese and eaten in a 
sandwich 

Liver Disease — Mild degrees of macrocytosis associated with verv 
slight depressions of the hemoglobin and erthrocytes are frequent in 
both acute hepatitis and the more chrome cirrhotic disorders of the 
liver Some of the increase in size of the erythrocytes may be related 
to the decreased osmotic pressure of the hypoproteinemic blood plasma 
commonly present An actual deficiency m the hver anti-anemia factor 
may exist Parenteral hver extract, 10 to 20 units three time a week, 
is valuable in the general management of patients with disease of the 
liver 

Pellagra.— This nutritional deficiency state is usually associated with 
a hypochromic anemia Liver extract has long been of recognized 
value in the treatment of pellagra and is superior to nicotinamide alone, 
m that hver provides all of the factors of the vitamin B complex 
Sprue (and Idiopathic Steatorrhea) -Macrocytic anemia is found in 
some cases (usually the severe and prolonged ones) Liver extract, 

10 to 20 units daily parenterally together with an adequate diet, will 
correct the anemia and benefit the deficient intestinal absorption in 

these patients 

Myxedema -Macrocytic anemia is less frequent than hypochromic 
or normochromic anemia in hypothyroidism When it occurs, cor- 
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rection of the myxedema with desiccated thyroid is necessary before 
a fulJ response of the anemia can he obcaincd with liver extract. A 
few cases of set ere macrocytic anemia associated with pituitary disease 
have been reported, liver therapy is indicated m such cases 
Rsh Tapeworm ( Dtphyllobothnimt latmn ) —The possible coincidence 
of this infestation with primary pernicious anemia has been favored 
becaase this tapeworm is most common in the Scandinavian racial 
group in which pernicious anemia is also frequent Laver therapy xyiil 
correct the macrocytic anemia, in some instances the expulsion of the 
worms has been followed by a reticulocyte response and relief of the 
anemia without hver therapy 

Miscellaneous — Macrocytic anemia exists at rimes m a number of 
conditions such as leukemia, myelophthisic anemia diffuse osteosclero- 
sis, agnogeme myeloid metaplasia of the spleen, aplastic anemia, uremia 
and may be present several days after an acute massive hemorrhage 
In acute hemolytic anemias or hemoglobinurias the macrocytosis maj 
be quite definite, but the marked icterus or dark unne and the seventy 
of the illness avoids confusion with pernicious anemia Liver extract 
administered parenterally is often beneficial in serious and chrome 
infections such os chrome ulcerative colitis, osteomyelitis, etc. and 
in many conditions in w hich a parenteral form of x ltnmm B complex 
therapy is desired 

SUMMARY 

Primary pernicious anemia is a disorder invoking three systems— 
neurological, gastrointestinal and hematopoietic. 

Paresthesias of the extremities or glossitis and d> spepsia suggest the 
‘hagnosis of primary pernicious anemia Pallor may be absent and 
oven anemia may be very slight A dean, smooth and pale or red 
tongue and impaired sense of joint position are the important physic-il 
findings. 

A diagnosis of primary pernicious anemia requires the laboratory 
demonstration of a macrocytic anemia and achlorbj dna gastnea niter 
histamine stimulation In questionable cases, sternal aspiration is indi- 
at ed m search of hyperplastic and megaloblastic marroyv 
T reatment consists of adequate intramuscular doses of hver extract, 
or maintenance an average of % to 3 units U.S.P daily should be 
administered for life at intervals of one to six yyeeks Patients with 
c °mbmed degeneration of the spinal cord require large doses. Un- 
toward reactions are infrequent Dilute hy drochlonc acid an adequate 
•et and, m some cases, ferrous sulfate are also important measures 
Jvcr therapy is also valuable in the treatment of some other rnacro- 
c 'Tic anemias 
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THE RATIONAL ENDOCRINE THERAPY Of 
MENSTRUAL DISORDERS 

A C. Rakoff, MD* 

The increasing number of potent gonadotropic and gonadal hor- 
mones has furnished the physician with an array of specific therap- 
eutic agents which can be added to the old stand-bys of rest, diet, 
emotional readjustment, th>roid extract, and curettage for the treat- 
ment of functional menstrual disorders. The brilliant results that are 
sometimes achieved with these products and their acknowledged bio- 
logic potency attest to their potential usefulness, while the disappoint- 
ing or even untoward results which arc not infrequently reported, 
emphasize the problems and limitations of the treatment of menstrual 
dysfunctions with sex endocrine preparations Indeed, it is safe to say 
that the introduction of hormonal therapy has not simplified the treat- 
ment of many gynecologic conditions, but has made apparent to the 
physician the necessity for a better appreciation of their physiologic 
basis, the necessity for accurate diagnosis accurate knowledge of the 
actions of the hormones and care in their use 
It cannot be overemphasized that menstrual dysfunction is a symp- 
tom, not a disease, and may result from a great number of causes The 
doctor's first responsibility is to determine whether there are any local 
organic abnormalities, particularly neoplasms, and then to evaluate the 
possible influence of the various clinical findings on the physiologic* 
mechanism of menstruation The need for thorough pelvic examina- 
tion, and diagnostic currcttage when in doubt, is all the more neces- 
sary, if endocrine therapy is to be employed in the light of recent 
warnings 1 that injudicious hormonal treatment may conceal malig- 
nancy 

When local and systemic organic disease have been ruled out as fac- 
tors in disturbances of menstruation the physician still faces a diffi- 
cult diagnostic problem, for it is frequently not possible to determine 
from the clinical manifestations the nature of the physiologic dis 
turbance. It may be some dysfunction inherent in the pituitary- 
ovanan utenne mechanism or it may represent the effects of other 

From the Departments of Obstetrics and Gynecology, the Endocrine 
y? *c Endocrine Laboratory Jefferson Medical College and Hospital, I'M* 
delphia. 

* Director of the Endocrine Laboratory Jefferson Hospital, Assistant JDemon 
***** m Obstetrics, Instructor m Gynecology Jefferson Medical Co) lege. 
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functional abnormalities upon this mechanism, such as dysfunctions 
of the thyroid, adrenal and other glands of internal secretion, ob^ty, 
malnutrition and diseases of metabolism, or emotional and psychic 
disturbances In those cases in which these latter causes are discovered 
and corrected, lasting improvement in the menstrual disorder com- 
monly follows In a large proportion of the instances, however, some 
abnormality of pituitary or ovarian function exists for which no ex- 
ogenous factor can be discovered It is in this group that sex endo- 
crine therapy finds its most rational application However, because of 
their potent biologic actions the sex hormones are not infrequently 
employed as an adjunct to other types of treatment or to produce 
some specific effect. 

DIAGNOSTIC AIDS 

The rational use of sex hormone therapy implies the necessity for 
making an dialogic diagnosis This is particularly important since 
many of the clinical manifestations of menstrual dysfunction such as 
amenorrhea, menorrhagia or irregular bleeding can be associated with 
various types of sex hormone patterns Unfortunately, we do not have 
any simple test for determining pituitary and ovary function On the 
other hand, certain diagnostic aids are available Their proper use has 
done much to place sex hormone therapy upon a rational basis The 
information thus obtained must be interpreted m the light of the 
normal physiology of the sex endocrine cycle (Fig 44) 

I. Study of the Endometrium —Histologic study of the endometrium 
obtained by curettage is the most prevalent diagnostic procedure em- 
ployed by the gynecologist It depicts the end result of the effect of 
ovarian activity on the endometrium smce the last bleeding Although 
most commonly employed to rule out local abnormalities of the 
uterus, or as a therapeutic procedure to control bleeding, from care- 
ful histologic study of the tissue one can obtain qualitative evidence 
of the sum total of estrogenic and progesterone effect. It is particu- 
larly useful m determining whether or not there has been a function- 
ing corpus luteum 

Provided that the endometrium is normally responsive, abnormali- 
ties of the endometrial pattern can be correlated to a considerable 
degree with the type of ovarian dysfunction, on the other hand it 
gives no direct evidence of cyclic variations in the ovary or gonado- 
tropic activity Whether endometrial biopsies or urine and blood hor- 
mone assays afford the better information is a moot point, undoubt- 
edly, together, they afford the most information 
In recent years, endometrial biopsy by suction curettage has been 
done as an office procedure in suitable cases, namely m patients m 


ENDOCRINE THERAFl OF MENSTRUAI DISORDERS 251 

whom there is no suspicion of infection, and in whom the cervix is 
easily accessible and not too rigid. If properly done, sufficient tissue 
for adequate examination can be obtained without much discomfort 

THE FEMALE SEX ENDOCRINE CYCLE 
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to the patient and at a minimum of time and expense Those who use 
the method ho\i ever, must thoroughly acquaint themseh es -u lth tlie 
technic and its possible dangers. 
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2. Vaginal Smears -Cytologic study of the human vaginal epithelium 
as seen on vaginal smears stained by special methods affords a simple, 
convement and inexpensive method for determining estrogenic effect 
and cyclic ovarian changes From it, one can easily pick up gross 
ovarian deficiencies and by observing the day-to-day changes, it is 
possible to determine fluctuations in estrogenic activity and often the 
probable date of ovulation 2 Certain regressive changes are sometimes 
taken as an indicator of a corpus luteum effect, the accuracy of the 
latter diagnosis is at present questionable The effectiveness of therapy 
can often be easily followed by the vaginal smear method Consider- 
ing the amount of useful information which can be obtained for the 
effort expended, the vaginal smear is not used by the general practi- 
tioner or the gynecologist nearly so much as it should be 

3. Hormone Assays —Direct determination of the excretion of the 
gonadotropic and gonadal hormones m the urine yields quantitative 
data concerning hormonal activity at the time Although such tests 
are time-consuming and somewhat expensive, they yield the most di- 
rect evidence of endocrine function Indeed, the biologic gonado- 
tropic assay is the only weans we have available for determining gon- 
adotropic activity This becomes of primary importance in deciding 
whether a given syndrome is due to a primary ovarian or a primary 
pituitary dysfunction, and m deciding whether rational gonadotropic 
therapy is indicated 

The hormones which can be determined in this manner are as fol- 
lows (a) Gonadotropic hormone Biologic assay ( b ) Estrogenic 
hormone Biologic assay ( c ) Progesterone Clinical determination of 
its excretion product, pregnandiol (sodium pregnandiol glycurom- 
date) ( d ) Androgens Biologic assay can be done but is difficult 
Chemical determination of the 17-ketosteroids often reveals compa- 
rable information In the female these are believed to originate in the 
adrenal cortex 

The diagnostic value of Such assays and the normal values of the 
hormone patterns commonly observed m various dysfunctions have 
been discussed in more detail in an earlier clinic 8 

PRINCIPLES OF TREATMENT 

Specific endocrine therapy of menstrual disorders can be divided 

broadly into the following categories 

I, Substitution Therapy -By this is meant the adminstration of hor- 
mones which directly effect the end organ and for which a deficiency 
exists in the body Not infrequently substitution therapy is given in 
-h a fashion m the hope that it will eventually prove to be “stimu- 
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lation” therapy by giving the “endocrine wheel a spin," such as some- 
times happens after substitution therapy for amenorrhea When sub- 
stitution therapy is employed the following disadvantages and Iivtttn- 
turns must be borne m mind 

(a) When the ovarian hormones are administered for substitution 
therapy, all hope for ovarian function must be given up for the ome 
being, that is, while large dosages of estrogen arc being administered 
it is not likely that ovulation will occur This is of particular signifi- 
cance in the treatment of young women who are desirous of preg- 
nancy 

(It) The possibility of inhibiting the pituitary by too vigorous or 
persistent administration of estrogens must be considered, this is a 
moot question. 

(c) There is considerable evidence pro and con concerning pos- 
sible deleterious effects of prolonged administration of estrogens and 
progesterone on the ovary 

(d) The results of substitution therapy cannot be expected to carrv 
over after treatment u discontinued, although sometimes tliei may 

1 Stimulation Therapy.— At the present time, there is no accepted 
and proven method for stimulating gonadotropic function of the pit- 
uitary Low dosage irradiation to the pituitary or to the pituitary and 
ovancs has been advocated by a number of workers* 5 as a method 
for the treatment of amenorrhea, anovulatory stenhn and various 
menstrua) dysfunctions It is presumed that the irradiation stimulates 
the structures treated, but this is open to question The physiologic 
effects of this type of therap} are not known nor are the possible 
harmful effects immediate and remote, although no untoward clinical 
effects have been reported, 0 

It is believed by many that the cyclic administration of estrogens 
and progesterone may result in a stimulating “back effect” upon the 
pituitary This theory is generally used to explain the continued good 
results which occur in some cases after substitution therapy has been 
withdrawn. 

The commonest type of direct stimulation therapy is the use of 
gonadotropic hormones to stimulate the ovary From the theoretical 
standpoint, this type of treatment offers many possibilities particu- 
larly in the treatment of functional srenbty, unfortunately however, 
gonadotropic therapy presents many difficulties and must stall be con- 
sidered in the stage of clinical trial 

3 Inhibiting Effecti.~The gonadal hormones are commonly bebeved 
to inhibit gonadotropic function of the pituitary, lactogenic hormone 
and possibly other pituitary hormones. These inhibiting influences 
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dysfuncnoM IOyed ^ benefit thC treatment of certain menstrual 

4 Specific Pharmacologic Effects -The sex hormones are sometimes 
administered to produce some specific biologic effect even though 
their use may be otherwise unphysiologic, thus estrogens may be 
given to children with gonococcal vulvovaginitis to develop a thick 
vaginal mucosa and increased vaginal acidity, or androgens may be 
given -to stop functional bleeding by its direct effect on the endo- 
metrium The dangers of this type of treatment are that other unde- 
sirable results may be produced, and should usually be employed only 
as a temporary expedient. 

GONADOTROPIC HORMONES 

The following types of gonadotropic hormones for therapeutic use 
are available 

1 Pituitary Gonadotropic Hormones —These are prepared from the pituitary 
glands of animals, usually sheep, and contain both the follicle stimulating and 
luteinizing fractions Because of the difficulties in purification, it is probable that 
small amounts of other pituitary hormones as well as other proteins are present 

2 Equine Gonadotropic Hormone —During a short phase of early gestation 
the pregnant mare produces a gonadotropic hormone winch can be recovered in 
high concentration from the serum, but is not excreted m the urine Unlike the 
human chonomc gonadotropin this hormone is rich in the follicle-stimulating as 
well as luteinizing fraction, indeed m primates its action is chiefly follicle- 
somulating 

3 Chorionic Gonadotropin —During human pregnancy the placenta produces 
huge amounts of a gonadotropic hormone which is entirely luteinizing in its 
action Commercial preparations can be conveniently prepared from human preg- 
nancy extracts 

4 Combined Pituitary and Chorionic Gonadotropins (“Synergistic Gonado- 
tropins”) —A commercial preparation* containing a mixture of chonomc gonado- 
tropin and pituitary gonadotropin is being used on the basis of evidence which 
indicates that such mixtures have a synergistic effect on the ovary In rodents 
greater follicular stimulation and functional activity results from such a com- 
bination than would be expected from the additive effects of each alone 

General Indications —Gonadotropic therapy is indicated only when 
there is good clinical or laboratory evidence to indicate a pituitary 
gonadotropic deficiency It has been used to stimulate ovarian func- 
tion whether it be for the correction of the systemic manifestations of 
hypogonadism, amenorrhea, anovulatory sterility, or functional bleed- 
ing However, it will be readily appreciated that if normal or exces- 
sive gonadotropic function is already present these hormones may 

* Synapoidm (Parke-Davis). 



rNDOCRINb IHtRAPX Ob MVNSTRUAL DISORtlERS 257 

exert deleterious effect on the gonads 7 Furthermore, a “normal" re- 
sponse cannot be expected from diseased or abnormal ovaries and 
indeed untow ard or unpredictable effects mav follow under such cir- 
cumstances When employed to stimulate the ovaries, every attempt 
should be made to imitate the normal physiologic pattern for follicu- 
lar stunulanon, no matter tvhich type of preparation is chosen. Injec- 
tions should be started earlj m the c\ clc and continued to the mid- 
cycle or possibly into the third week, but the) should never be given 
through the entire cycle because of the dangers of producing unrup- 
tured follicular cysts, markedly enlarged ovaries or ovarian hemor- 
rhage Even when given cyclical!) their administration should not be 
continued for more than three months without an equal rest period, 
not only because of the dangers already mentioned but because of the 
possibility of producing antigonadotropins s 

Chorionic gonadotropin is rationally indicated onl) during the last 
half of the menstrual cycle and is used to stimulate or maintain corpus 
lutenm function. Chorionic gonadotropin was the fust of the gonado- 
tropic hormones to be commercial!) available and in the early days 
much was expected from it Clinical valuation, however, has proved 
very’ disappointing There has been considerable reason to question 
whether chorionic gonadotropin exerts any influence at all on the 
ovary which is not normally stimulated earlier in the cycle. It has 
also been suggested that under certain circumstances it mav produce 
atretic follicles. Its use in the treatment of menstrual dysfunctions has 
been disappointing 

Various commercial preparanons of chonomc gonadotropin are 
standardized according to the international standard as adopted by the 
League of Nations A similar standard is available for equine gonado- 
tropins but unfortunately a number of the commercial firms have 
adopted their own units and this has caused much confusion A similar 
difficulty exists with regard to the potency of the pituitary gonado- 
tropins Furthermore it is almost impossible to compare the relative 
gonadotropic potency of pituitary, equine and “synergistic” gonado- 
tropins, particularly with regard to the human ovary 

The gonadotropic preparations are proteins and are, therefore, ca- 
pable of inducing local and systemic reactions in sensitive individuals 
Local reactions of varying intensity are quite common with all of 
these preparations but occur less frequently with chonomc gonado- 
tropin, Systemic anaphvlactic reactions are most common with the 
equine gonadotropins, particularly in patients who are sensitive to 
horse serum By skin testing or conjunctival testing before injection, 
hypersensitivity can frequentlv be detected 
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Amenorrhea -Gonadotropic stimulation may be tried m amenorrheic 
patients with gonadotropic failure Although occasionally such a pa- 
tient may have other evidences of pituitary deficiency, it is usually 
not possible to make an etiologic diagnosis except by means of a 
urinary gonadotropic assay This type of stimulation is particularly 
mdicated m young women with primary amenorrhea who have failed 
to undergo sexual maturation The percentage of successful results 
with this treatment is not high, particularly if the cases are not 
properly chosen, but when effective is often more permanent than 
with substitution therapy, certainly it is a more physiological and ra- 
tional approach 0 - 10 

Any of the follicle-stimulating gonadotropins may be employed for 
this purpose The author generally employs the following dosage 
schemes 

1 ’Pituitary Gonadotropin — Fifty to 250 international units intra- 
muscularly two to three times a week for the first two weeks of each 
month Repeat for a total of three months A rest penod of at least 
three months is given before repeating the course 

2 Equine Gonadotropin —Same plan as above, employing 200 to 400 
I U (or its equivalent) at each dose, intramuscularly 

3 “ Synergistic ” Gonadotropin —Ten to 15 “synergy units” at each 
injection following the same plan 

Anovulatory Sterility.— Gonadotropic hormones find their widest field 
of application in the treatment of impaired sterility Unfortunately 
this kind of therapy is often indiscriminately used m sterile women 
without adequate study to determine whether there is actual failure 
of ovulation, let alone determining whether there is a gonadotropic 
deficiency Considerable controversy exists as to whether the gonado- 
tropic preparations we now have available are capable of inducing 
ovulation in the human ovary in the absence of normal pituitary stim- 
ulation, and the validity of the clinical experiments which have been 
performed in this regard have been subjected to much criticism On 
the other hand, many conservative workers believe that m properly 
chosen cases gonadotropic stimulation has afforded the additional 
“boost” necessary to result in ovulation and successful pregnancy 

The same dosage scheme suggested for the gonadotropins in the 
treatment of amenorrhea may be employed On occasion larger dos- 
ages or more frequent injections may be given in the second week of 
the cycle Also intravenous injection of as much as 2000 I U of 
equine gonadotropin may be given intravenously on the tenth to the 
twelfth day of the cycle but this is particularly hazardous not only 
because of the possibility of severe anaphylactic reaction but because 
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of marked ovarian enlargement which may follow We have observed 
ovarian hemorrhage requiring operation following injudicious therapy 
of this land 

Functional Bleeding -In some cases of menometrorrhagia, gonado- 
tropic therapy has yielded excellent results and occasionally has suc- 
ceeded where androgens have failed, in other instances the adminis- 
tration of gonadotropins has been of no use whatsoever In our ex- 
perience the patients with low or absent gonadotropins and estrogens 
are most likely to obtain a good result and will often stop bleeding 
after two or three injections In the beginning it is usually necessary 
to give the injections every second or third day for two to three 
weeks after which the same dosage schedule given above for the treat- 
ment of amenorrhea can be followed 
In young women with functional menorrhagia beneficial results are 
occasionally obtained with chorionic gonadotropin in dosages of 200 
to 300 I U given two to three times weekly during the last two weeks 
of the cycle. 11 

Dysmenorrhea -Follicle-stimulating gonadotropins are usually of no 
value m the treatment of primary dysmenorrhea Chonomc gonado- 
tropin given during the last two weeks of the cycle does not often 
yield favorable results 

ESTROGENS 

General Indications.— Estrogenic hormones are logically indicated in 
those menstrual disorders u hich are associated with a primary ovarian 
deficiency This type of treatment is substitutional in character and, 
therefore, the results obtained are frequently only of temporary value. 
Under certain circumstances, however, such substitutional therapy 
may induce effects which may be quite permanent and quite worth- 
while An example is the induction of sexual maturation with the de- 
velopment of the secondary sex characteristics and growth of the 
uterus m young women with infantilism due to a primary ovarian de- 
ficiency 

Estrogens may also be employed to inhibit the pituitary if there is 
excessive gonadotropic function as the cause for the menstrual dis- 
order Primary hypergonadotropism, however, is uncommon. It may 
be encountered early in basophilic and eosinophilic rumors of the 
pituitary but usually excessive gonadotropic function is secondary to 
an ovarian deficiency 

Estrogens are not infrequently employed in the treatment of 
functional uterine bleeding on an empiric basis, on the theory that 
estrogens will “build up ’ the endometrium and thus stop the bleed- 
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mg Although this may be beneficial in an atrophic type of endo- 
metrium, its value in patients with a hyperplastic endometrium is 
questionable and its use open to criticism 

Estrogens also may be employed if given in fairly large doses to in- 
hibit ovulation where this is considered desirable, such as in the 
treatment of certain types of dysmenorrhea, premenstrual tension and 
unusual molmuna. 

The physician today has a large choice of natural and synthetic es- 
trogens from which he may choose These differ in potency, oral 
effectiveness, toxic effects and expense It is difficult to evaluate their 
relative effectiveness, advantages and disadvantages It is therefore best 
for one who only occasionally uses these hormones to become familiar 
with a few representative members so that he may better know just 
what response to expect. 

Amenorrhea and Hypomenorrhea.— Estrogens are quite commonly 
used to bring on bleeding in patients with primary or secondary 
amenorrhea or to “regulate” the periodicity and amount of flow in 
patients with infrequent or scanty menses Treatment of this type is 
not always justifiable If history and physical examination including 
pelvic examination fail to reveal any demonstrable endocrine cause for 
the trouble, it then becomes necessary to decide whether the defi- 
ciency is primarily one of inadequate gonadotropic stimulation, a 
primary functional disorder of the ovaries, or a uterine defect In the 
case of a primary ovarian hypofunction, substitution therapy with es- 
trogens or estrogens and progesterone may be attempted 12 This is 
particularly worthwhile if there are systemic manifestations of hypo- 
gonadism On the other hand, if the young woman is normally de- 
veloped, the induction of bleeding by substitution therapy may be 
only of psychological benefit, occasionally however, it is true that in- 
ducing a number of bleedings by substitution therapy may start 
normal cycling 

If estrogens alone are to be used, the hormone should be given in 
moderately large dosage by injection (10,000 to 50,000 IU twice 
weekly) or orally (diethylstilbestrol 0 25 to 10 mg daily or its 
equivalent) for a period of three weeks and then withdrawn Bleed- 
ing most commonly occurs about one week following estrogen with- 
drawal There may, however, be considerable variation depending 
upon the hormonal status of the individual and their sensitivity to the 
hormone Occasionally patients will even “break through” with bleed- 
ing during the time that the hormone is being administered Under 
such circumstances, the estrogen is stopped until the flow is over and 

i started again 
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If no bleeding has occurred within ten days after estrogen is with- 
drawn, it is usually wise to begin again, possibly with a higher dosage 
If no bleeding can be induced b% the cyclic administration of estro- 
gens alone, the addition of large doses of progesterone (sec below) 
during the last few days of treatment may be beneficial Failure to 
obtain success after a reasonable trial on substitution therapy, justifies 
further investigation including diagnostic curettage 

Stonlify —It must be remembered that the administration of estro- 
gens is not rational therapy for the treatment of sterility It may be 
used as a temporaiy device for the treatment of associated hypoplasia 
of the uterus or amenorrhea if the latter are due to an ovarian de- 
ficiency During the course of estrogen admmistraoon, if large dosages 
are being employed, it is probable that any attempt at ovulation will 
be inhibited Also to be considered are the possibility that the pro- 
longed administration of estrogens may inhibit the pituitary or ovary 
or both for sometime, although as already stated this is a debatable 
point. 

Functional Bleeding— It is believed that most types of functional 
uterine bleeding arc due to some abnormality m the cyclic produc- 
tion of estrogens or in their metabolism During the normal menstrual 
cycle, estrogens rise progressively during the follicular phase to reach 
a peak shortly after ovulation (Fig 44) This is followed by a fall 
for several days and then a second nse as the corpus luteum becomes 
functionally active. This second peak is reached about five or six days 
before the expected menses and then is followed by an abrupt fall 
which is believed to precipitate bleeding Any condition which will 
result in an irregular estrogen curve may produce abnormal bleeding 

From this standpoint, the continued administration of high dosages 
of estrogen should prove useful in controlling bleeding and indeed, 
this is clinically often the case. It is also often of benefit in controlling 
the postovulatoiy bleeding which occurs in some women However, 
this type of treatment can hardly be said to correct the underlying 
defect in all or even most types of functional bleeding It is most help- 
ful m the treatment of bleeding associated with an atrophic endo- 
metrium in young women when the latter is due to a primary ovarian 
defect. If, on the other hand, the bleeding occurs from a hyperplastic 
endometrium, then the administration of more estrogen may precipi- 
tate more troublesome bleeding at a later date This applies also to 
all types of bleeding associated with high estrogen lei els or prolonged 
production of normal estrogen concentrations such as may be en- 
countered with follicular cysts, corpus luteum cysts and that clinical 
syndrome known as “metropathia haemorrhagica 
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Thjs author particularly disapproves of the use of enormous do- 
sages 1 ® of estrogens as a device to stop bleeding of any etiology even 
though it may be used only as a temporary measure Until more is 
known concerning the direct and remote effects of such large dosages 
of estrogenic hormones upon human physiology, this type of therapy 
should be considered only from the standpoint of clin ical investiga- 
tion Moreover, its possibilities in obscuring the etiology of the bleed- 
ing are particularly dangerous 

Dysmenorrhea,— It is well known that dysmenorrhea is relatively un- 
common in anovulatory cycles On this basis, the administration of 
sufficient estrogen to inhibit ovulation has proved to be dramatically 
successful m a large percentage of cases However, the benefit thus 
derived does not usually continue after hormonal treatment has been 
stopped For this reason it is questionable whether one is justified in 
employing it for more than two or three months at a time, if that 
long, until we know more about the ultimate effects of the continued 
uses of estrogens Where such treatment is to be employed the estro- 
gen is started on about the fifth day of the cycle in a dosage of 0 5 
to I 0 mg of sulbestrol daily or its equivalent It is continued until 
the twenty-first day of the cycle In cycles in which ovulation has 
been inhibited by this means, there is frequently a marked reduction 
in associated symptoms of premenstrual tension, migraine, depression, 
and occasionally in more unusual manifestations which mav be asso- 
ciated with the menstrual phase such as purpura, ulcerations of various 
mucous membrane, marked edema, and the like 

Contraindications.— There can be no question whatsoever that the 
indiscriminate and injudicious uses of the estrogens has resulted in a 
marked increase in gynecologic disorders 1 This is partly due to the 
fact that these potent hormones are often being employed without 
proper diagnostic investigation, without adequate pelvic examination 
at frequent intervals and without adequate supervision In the treat- 
ment of menstrual disorders particularly, estrogens should not be em- 
ployed for treatment until every reasonable effort to exclude neo- 
plasm or other local organic factors as a cause has been made Very 
frequently, particularly m the age group beyond 30, this will involve 
in addition to careful peine examination, a diagnostic curettage Al- 
though it has never been proved that estrogens are carcinogenic for 
the human, the fact that they stimulate certain types of cancers in 
lower animals raises the question as to whether it is wise to employ 
estrogens in women with family histones of genital or breast malig- 
nancies , , 

Prolonged use of estrogens in young fertile women is to be ais- 
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couragcd because of possible inhibiting effects upon the ovary and 
pituitary The unphysiologic or contraphysiologic use of estrogens 
frequently results in further disruption of the menstrual cycle and 
other unfavorable effects 

Some women may exhibit symptoms of toxicity, particularly nau- 
sea, headache and general malaise, f ollou ing the use of the synthetic 
estrogens Occasionally, patients may note an allergy to the oil in 
u Inch the hormone is dissolved, or develop small lipomas at the sites 
of injection 

Finally, it must be emphasized that estrogens should be given cau- 
tiously to women for the treatment of the menopausal syndrome and 
only when really required Every effort should be made to keep the 
dosage below that which might result in uterine bleeding Once bleed- 
ing has started, the responsibility for differentiating between malig- 
nancy and estrogen withdrawal bleeding belongs to the physician, 
and not infrequently presents a very confusing problem 


PROGESTERONE 

General Indications —Progesterone, the hormone of the corpus 
Juteum, acts upon the endometrium which has been primed by estro- 
gen during the follicular phase to produce a secretory or pregramd 
endometrium If pregnancy does not occur the corpus lureum de- 
generates with a failure of estrogen and progesterone and consequent 
menstruation If pregnancy docs occur, progesterone acts as a "uterine 
sedative. ’ It is also necessary for the normal metabolism of the estro- 
gens 11 

The early clinical results with progesterone in the treatment of 
functional bleeding, dysmenorrhea and threatened abortion were 
rather disappointing Today with the availability of larger dosages of 
the synthetic hormone and a better understanding of its action, pro- 
gesterone has a very definite but not too large field of application in 
die treatment of menstrual disorders. It is also now quite popular as 
an aid in the treatment of amenorrhea, since Zondek 0 has shown that 
bleeding will occur within a few days following the administration of 
large dosages of progesterone to an estrogen-pnmed endometrium 
Smaller dosages of progesterone usually delay menstruation. It is also 
becoming increasingly apparent that m order to obtain the typical 
progesterone response m the treatment of corpus luteum deficiencies 
m the non-pregnant or m the pregnant woman, it is frequendv neces- 
sary to give it with an adequate amount of added estrogen 

Amenorrhea —Secondary amenorrheas of functional origin which are 
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of less than six months’ duration will al most invariably respond with 
eeding within three days after the administration of 40 to 60 mg of 
progesterone if injected over a period of two to five days (Zondek 35 ) 
Usually we give the hormone in three equal daily injections Some pa- 
tients with ameorrhea up to two years of duration may respond 
similarly In amenorrheas of longer duration and also in primary 
amenorrheas it is usually necessary to prime the patient first by giving 
moderately large dosages of estrogen for one to three weeks before 
giving the progesterone, or the estrogen may be given simultaneously 
with the progesterone As shown by Zondek, 15 the use of alpha- 
estradiol 0 5 to 1 0 mg given together in the same syringe with pro- 
gesterone 10 mg daily for five days works very well m these cases 
For oral therapy diethylstilbestrol 0 S to 1 0 mg may be given daily 
for five days to two weeks followed by anhydro-hydroxy-progester- 
one (pregnemnolone) 60 to 80 mg daily for five days The results 
are sometimes not quite as good as by injection 
Large dose progesterone, or progesterone and estrogen treatment 
has in our experience resulted in bleeding in patients with either pri- 
mary ovarian or gonadotropic deficiencies After inducing this type 
of bleedmg for three consecutive months a considerable proportion 
of the patients will have one to three spontaneous “periods ” A small 
proportion will continue to menstruate regularly for a longer period 
of time during which pregnancy may occur 
Functional Bleeding — Intermenstrual bleedmg occurring in anovula- 
tory cycles will usually respond to the administration of moderate 
dosages of estrogen and progesterone given from the tenth to the 
twenty-fifth days of the cycle However, equally good results are 
usually obtained with estrogens alone In menorrhagia associated with 
a hyperplastic endometrium (so-called “hyper-hormonal” bleeding), 
especially if the cycle has been delayed, the administration of proges- 
terone 5 mg twice a week during the last two weeks may be helpful 
In other types of functional bleeding the use of progesterone is not 
of consistent help 

Early Miscarriage —Some patients are believed to abort because of 
the failure of the corpus luteum Where this is suspected we have 
found it helpful to start such patients on full substitution therapy as 
soon as pregnancy is suspected We give progesterone 10 mg three 
times weekly with estradiol 10,000 rat units at the same time or 
diethylstilbestrol 1 to 2 mg orally daily This treatment is continued 
until the sixteenth week of gestation and is then gradually withdrawn 
In many instances we gradually increase the stilbestrol to 5 mg daily 
r have never experienced any untoward results from this type of 
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treatment and have been able to carry to term a number of habitual 
aborters, some of at horn miscarried previously on progesterone alone 
(without estrogen) Kamakv 10 has reported good results with estrogen 
alone. 

Dysmenorrhea -Progesterone is commonly given a therapeutic trial 
in patients with dysmenorrhea on the assumption that as a uterine 
“sedative” it will lessen uterine cramps The results in such cases are 
usually quite disappointing and not infrequently the dysmenorrhea is 
made more intense. This is not surprising when nc recall that the 
majority of patients with dysmenorrhea have normal ovulatory cycles 
and therefore do not have a corpns luteum deficiency, furthermore 
the inhibition of the corpus luteum phase by the administration of 
large dosages of estrogens early in the cycle not infrequently results 
m a painless period. Until more is known concerning the factors 
underlying dysmenorrhea, it is doubtful that endocrine therapy will 
be wholly successful 


ANDROSENS (TESTOSTERONE) 

General Indications — Although the female adult excretes almost as 
much androgenic hormones as the male the sources, i e, the precursors 
of these m the female are imperfectly blown, and concerning their 
influence on normal menstrual physiology n e can at present only con- 
jecture. Despite this the male sex hormone, testosterone, has proved to 
be a potent gynecologic weapon, and it would indeed be of inesti- 
mable value if it were not for the undesirable masculinizing effects 
which limit its use. Testosterone has an “anti-estrogen ' effect bv vir- 
tue of the fact that it tends to neutralize or overcome some of the 
effects of estrogens on the end organs including the endometrium, 
myometrium, vaginal and cervical epithelium and breasts, and also 
because it inhibits the gonadotropic function of Che pituitary Tes- 
tosterone is also bebeved by some to have a direct effect on the blood 
vessels of endometrium, and by others to exert a progesterone-like 
effect on the myometrium Whether testosterone exerts any direct 
effect upon the ovarv is a moot pome. 

The masculinizing effects of testosterone generally appear in the 
following sequence, oilincss of the skin and scalp acne, hirsutism of 
face, then of chest, then of abdomen and hmbs, deepening of the 
voice, and enlargement of the clitoris The ofliness of the skin and 
acne generally disappear soon after the medication is stopped Hir- 
sutism may slowly regress bat not uncommonly persists and rarely 
continues to become worse after the hormone is withdrawn. Deep- 
ening of the voice regresses only very slowly and singers generally 
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complain that the original pitch does not return, enlargement of the 
clitoris, if it occurs, is particularly likely to persist 

In the treatment of gynecologic disorders 17 ■ 18 - 10 testosterone is 
most commonly used for its inhibiting effect on the endometrium m 
die treatment of various types of funcDonal bleeding, and more re- 
cendy in the treatment of endometriosis 20 Like the estrogens it can 
be used to inhibit the pituitary for the treatment of the menopausal 
syndrome m those cases in which estrogens are contraindicated, al- 
though the clinical results are not nearly so effective It may also be 
used to inhibit lactation in the puerperium, exerting its influence both 
on the pituitary and the breasts 

Functional Bleeding —Testosterone may be used as a palliative meas- 
ure in all types of functional bleeding, but since its effect is to pro- 
duce an atrophic endometrium it is apparent that it is often not the 
most physiologic choice and has the added disadvantage of undesir- 
able side effects In functional bleeding at the menopause (as proved 
by diagnostic curettage) androgens may be particularly indicated 
because fertility is no longer desired Testosterone propionate can 
be given by injection in dosages of 25 mg two or three times weeklv 
until the bleeding stops, after which the dosage may be cut to 10 mg 
twice a week until there is no tendency for recurrence of bleeding 
Methyl testosterone may be given orally, but five times the dosage 
is required It is particularly useful for “maintenance” therapy m dos- 
age of 5 to 10 mg daily until it can entirely be withdrawn In order 
to avoid hirsutism it is generally agreed that the dosage should be 
kept under 300 mg of testosterone propionate per month (25 mg 
three tames weekly) A much safer rule is to begin cutting the dosage 
as soon as acne appears, regardless of the amount being given, since 
some women are particularly sensitive to the masculinizing effect If 
this type of bleeding is not promptly and effectively controlled by 
small or moderate dosages of testosterone, the use of radium or sur- 
gery if mdicated is generally preferred 

Most cases of severe pubertal bleeding respond better to androgen 
therapy than to other types of endocrine treatment. This syndrome is 
generally characterized by high gonadotropin and low or moderate 
estrogen values, the endometrium may be hyperplastic or atrophic 
The administration of estrogens or progesterone is sometimes bene- 
ficial but not infrequently they precipitate further bleeding During 
the first week of treatment as much as 150 mg of testosterone may 
be required to control the bleeding, thereafter the dosage can be re- 
duced For the first several months it is usually necessary to continue 
With 30 to 50 mg a week, then 10 mg of methyl testosterone daily 
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by mouth during the last two weeks of each cycle including the 
bleeding phase, and then 10 mg only during the period of flow, until 
finally the hormone can be entirely withdrawn. If an excess of tes- 
tosterone is given it is not uncommon for the period to be delayed 
as much as a month or more. 

Dytmanorrhaa.— Testosterone is believed by some to have a relaxing 
effect on the myometrium and has therefore been employed for the 
treatment of dysmenorrhea. We have obtained favorable results m 
only a moderate proportion of patients thus treated The dosage sug- 
gested is 10 to 2 S mg of testosterone propionate twice a week during 
the last two weeks of the cycle or 5 to 10 mg of methyl testosterone 
orally from die fifteenth to the tsv enty-fifth days of the cycle. Such 
therapy should not be used indefinitely because of possible accumula- 
tive arrhenomimcnc effects 
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THE MODERN TREATMENT OF CIRRHOSIS OF THE LIVER 

W Halsey Barker, MX) * 

Prior to the last decade the treatment of cirrhosis of the liver was 
largely symptomatic A high carbohydrate diet was sometimes utilized 
on the grounds chat carbohydrates exerted a sparing action upon the 
liver Since alcohol was thought to be an important cdologic factor, 
the victim of cirrhosis was urged to become a total abstainer Diuretics 
and paracentesis were employed as indicated for relief of ascites, and 
at times the surgeon was called upon to perform an omentopexy 
° w ® ve r, none of these measures was of more than temporary value, 
and the prognosis in cirrhosis, once ascites had developed, continued 
to be practically hopeless Indeed, it was in the rarest of cases that 
ascites ever cleared up Ratnoff and Patch 1 present an excellent discus- 
sion of the natural history of Laennec s cirrhosis of the liver in their 
analysis of 386 cases 


etiology of cirrhosis 

The etiology of cirrhosis of the liver remains far from settled In 
rc °f factors that predispose to cirrhosis and thus mar bear 
hTTVi I ? found one glaringly' prominent fact, namely, 

u 1 * 6 T* c °™ antecedent factor m this disease 
“ * e J VeS !f m hemisphere. Yet in about 30 per cent of cases seen 
, J keen no story' of alcoholism Furthermore, when 

he examined the data ou chronic alcoholism, he found that only a 
small proportion of the victims, variously estimated at from 1 to 25 
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per cenr, develop Laennec’s cirrhosis It seemed probable that the 
association was Ultimate but not direct, that alcoholism per se did not 
cause cirrhosis of the liver The fact that the disease occurs commonly 
m India, Java and Ceylon, where alcoholism is rare, would support 
this interpretation Moreover, there would seem to be incontrovertible 
evidence that cirrhosis may follow severe toxic hepatitis (eg from 
carbon tetrachloride or arsenical drugs) and so-called infective or 
epidemic hepatitis in nonalcoholic individuals 
Since alcoholic beriberi and pellagra had been shown to be similar 
to the endemic forms of these diseases, it seemed plausible to Patek 
that the correlation between alcoholism and cirrhosis of the liver might 
also be due to a coexisting nutrition nl deficiency This hypothesis 
appeared particularly attractive in view of the high incidence of vita- 
min B-complex deficiency noted m patients with cirrhosis, as, for 
example, Waybura and Guerard's 3 report of multiple peripheral 
neuropathy in 17 per cent of a large series of cirrhotic patients The 
trouble with die severe alcoholic is that he forgets to eat, thus it 
seems fair to assume that many of the various morbid states to which 
an alcoholic is subject are primarily manifestations of vitamin de- 
ficiency Although alcohol conceivably may exert toxic effects m the 
face of a poor diet, it must play a minor role at best, smce all of the 
deficiency syndromes may develop in total abstainers on deficient 
diets 

An abundance of experimental evidence has accumulated attesting to 
the etiologic role of nutritional deficiency m the production of liver 
disease In 1924, Allan and his associates 4 reported that depancreatized 
dogs receiving adequate amounts of insulin and a diet of lean meat, 
sucrose and bone ash did not survive for longer than a few months 
They also observed that failure of liver function due to fat infiltration 
of the liver found m such animals could be prevented by adding raw 
pancreas to the diet These observations provided the necessary stimu- 
lus for a tremendous amount of research on lipotropic substances/ or 
substances preventing fat deposition in the liver, among them lecithin, 
"Irpocaic,” choline and inositol MacLean and Best 0 m 1934 reported 
that fat was deposited m the liver of rats kept on a high-fat intake 
and this fatty deposition could be prevented by giving sufficient choline 
(now generally regarded as a member of the vitamin B complex) 
Subsequently, Gyorgy and Goldblatt 7 produced fatty livers with 
necrosis in rats maintained on a diet deficient in the vitamin B com- 
plex even though supplemented with thiamine, riboflavin and pynd- 
oxine The addition to the diet of yeast, a yeast extract, or 2 mg of 
cholme a day usually prevented the changes m the liver Rich and 
Hamilton 8 succeeded m reproducing true cirrhosis of the liver m 
rabbits fed a deficient diet The development of this experimental 
cirrhosis was not prevented by the addition of thiamine , riboflavin, 
pyridoxme, nicotinic acid or vitamins A, D and E to the basal diet, 
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whereas a daily supplement of 5 gm. of dr)' brewer’s yeast gave full 
protection Rhoads and Miller 5 obsened that the ability of the liver 
to excrete intravenously injected bilirubin was reduced in dogs when 
the animals were fed a diet lacking in the vitamin B, complex and 
that this function could be restored by the feeding of a normal diet 
or by the administration of crude liver extract Many other studies 
indicate a protective action against hepatotouns by the feeding of 
yeast, choline, methionine or high protein diets 

Interpretation of disease in man m the light of experimental work 
in animals must be made uith the utmost caution However, certain 
clinical observations already mentioned suggest that vitajmn deficiency 
may be an all-important eaologic factor in fatty liver and cirrhosis 
of the liver m human beings Undoubtedly, clinical and experimental 
observations were of equal importance in giving impetus to the de- 
velopment of the modem treatment of cirrhosis by a nutritious diet 
high in calories, protein and vitamins. Before taking up the details of 
this dietary treatment of cirrhosis, it might be well to review briefly 
the symptomatology of the disease and the factors affecting the 
prognosis 

SYMPTOMATOLOGY AND PHYSICAL SIGNS 

The most important symptoms of cirrhosis in Patch's large senes 
were, m order of frequency, as follows abdominal swelling, peripheral 
edema, weight loss, nausea and vomiting, abdominal pam, and hema- 
temesis The most common rmtial symptoms and signs occurred in 
the following order swollen abdomen, abdominal pain, hematemesis, 
edema of legs, jaundice, nausea and vomiting and weakness Physical 
signs m the senes of 386 patients were listed thus ascites 78 per cent, 
palpable lrver 75 per cent, jaundice 65 per cent, edema 61 per cent, 
jialpablc spleen 44 per cent, hemorrhoids 27 per cent, fever 24 per 
cent, collateral venous circulation 23 per cent, vascular spiders 15 per 
cent, and a number of other less specific manifestations, among them 
hemorrhagic phenomena. 

CLINICAL COURSE AND PROGNOSIS 

Ratnoff and Patek succeeded in following 245 of their senes of 386 
patients until their death, more than 60 per cent of these deaths 
occurred within one vear of the first symptoms of the disease. An 
additional 117 patients were lost to follow-up, leaving only twenty- 
four patients known to be alive at the time the records were reviewed 
Spontaneous loss of ascites occurred in only about 7 per cent of the 
cases After the onset of ascites 47 per cent of the patients survived 
six months, 32 per cent one year, and but 17 per cent survived two 
years Following the onset of jaundice (superimposed upon pre- 
existing cirrhosis) the survivorship curve was very similar to chat 
following the onset of ascites Of the 106 patients in the senes who 
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suffered from hematemesis, 40 per cent died withm one month of the 
initial hematemesis, with an additional 30 per cent succumbing by the 
end of the first year However, if a patient survived one year following 
hematemesis, he had a good chance of surviving several years longer 
the most common causes of death in cirrhosis, accordmg to these 
same authors, are hver failure or cholevna, an ill-defined state in which 
the patient may become stuporous or delirious, finally sinking into 
coma (jaundice is usually but not invariably present), hematemesis 
from ruptured esophageal or gastric varices, and secondary infections 
The prognosis following omentopexy, should the patient survive the 
initial postoperative period, was at first considered to be better than 
without treatment Recent studies, however, indicate that although 
improvement may be noted m individual instances, the average prog- 
nosis for patients with cirrhosis is not appreciably changed by opera- 
tive therapy There were thirty-four postoperative deaths in Ratnoff 
and Patek’s senes, representing an operative mortality of 40 per cent 

DIETARY TREATMENT OF CIRRHOSIS 

In 1937 Patek 10 published a preliminary report on the treatment of 
alcoholic cirrhosis with a nutritious diet together with vitamin sup- 
plements Convinced that the improvement that followed treatment 
appeared to be outside chance expectations, he was encouraged to 
extend the program of treatment to embrace a larger series of patients 
over a longer period of time and he recognized the importance of com- 
paring the course of patients so treated with that of a similar group 
of hospitalized patients who had not received special dietary therapy 
This led to the review of the 386 “untreated” cases by Ratnoff and 
Patek, 1 the 1941 report by Patek and Post 11 on fifty-four patients with 
decompensated cirrhosis treated with the new dietary regimen, and 
the 1943 paper by Patek 3 furnishing a more recent follow-up on the 
1941 series 

Through a careful analysis of the symptomatology and physical 
signs in his group of fifty-four “treated” patients and a comparison 
of the figures thereby obtained with those for the “untreated” group 
of 386 patients, Patek was able to present convincing evidence that 
the “treated” group prior to receiving treatment was, if anything, 
more severely afflicted than the “untreated” group Eighty-mne per 
cent of the “treated” patients had ascites when first observed, while 
63 per cent had jaundice and 24 per cent gave a history of hema- 
temesis In other words, it is fair to conclude that the "treated” and 
control series are entirely comparable as far as severity of the hver 
condition is concerned And as a corollary to this conclusion, it would 
seem justifiable to accept any statistically supported improvement in the 
average survival period for the treated group as distinctly significant 
What then is this Patek dietary regimen ? The diet is rich in protein 
and ample m carbohydrate and fat Containing approximately 3600 
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calories, it is distributed in the following proportions protein 139 gm 
(including the protein m the brewer’s jeast), fat 17J gm,, and carbo- 
hydrate 365 gni The diet* consists largely of meat, milk, eggs, fruit 
and green vegetables. Meat is served twice dadv, milk five tunes daily- 
three times with meals and twice with 25 gm of pow dercd brewer’s 
yeast. The yeast is fed in graded, increasing doses up to the final 
amount. Even so, certain patients cannot tolerate brewer’s yeast, for 
these, oral vitamin B complex has been substituted m the form of 
liquid yeast concentrates In addition, thiamine hydrochloride (5 mg ) 
is injected intramuscularly every day, and concentrated liver extract 
(5 cc ) twice weekly During the critical period of hepatic decompen- 
sation the cirrhotic patient, to whom food is often loathsome, presents 
a real challenge to nursing and dietetic care Patek urges that the 
intake at each meal be charted in order to keep account of the actual 
consumption. In patients with ascites salt intake is restricted only by 
the exclusion of a salt shaker from the txav, fluids are allowed up to 
2000 cc. daily Too rigid restriction of salt and water may prove harm- 
ful to these panents by precipitating symptoms of hypochloremia and 
deh> dration It should be pointed out that, with each abdominal tap, 
considerable salt is removed as well as an appreciable quantity of pro- 
tein Nonetheless, it is desirable to tap abdominal fluid before the pa- 
tient is too distended, for this interferes seriously with the appetite In 
an attempt to space out the intervals between paracenteses, mercurial 
diuretics may be injected once or twice a week following the oral 
administration of 3 to 4 gm of ammonium chloride daily for several 
days 

Of Patek's fifty-four patients treated on tins regimen, twenty-two 
shoved signs of progressive failure and went on to die, eighteen of 
them succumbing within the first five months of starting treatment. 
Twelve of the fifty-four patients were partially improved as shown by 
the loss of ascites and improvement in liver function tests, five were 
lost sight of, three remained free of ascites but failed to regain robust 
health, while four subsequently died after being ascites-free for over 
two ) ears in each instance The remaining twenty of the fifty-four 
jiadcnts were regarded as showing signs of ’’clinical recovery,” their 
improvement fulfilling three criteria (1) gam m weight and strength 
permitting the jaatient to resume his previous activity , (2) loss of 
ascites, edema and jaundice without recurrence (3) changes in scrum 
proteins, Takata-Ara and bromsulfalem excretion rests tovxirds nor- 
mal values In the hitter group although it seemed highly unlikely that 
the histologic changes were completely reversed it was clear that the 
process had been arrested or partial!) reversed 
Comparing the control and ‘ treated” senes Patek and his associates 
showed that 60 per cent of the treated patients, in contrast to only 
about 7 per cent of the control group, experienced the spontaneous 
Complete dietary lot may be found xn the article b> Patelc and Poet . 11 
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disappearance of ascites The period of survival of 
onset of ascites showed the following differences 


patients after the 


At 6 months 
At 1 year 
At 2 years 


Control Treated 

57 % 72 % 

37 % 57 % 

22 % 45 % 


These figures have been subjected to statistical analysis and their sig- 
nificance has been established beyond the shadow of a doubt Patek 
predicts that far superior results might be expected if the dietary 
treatment could be instituted earlier m the disease before signs of 
hepatic decompensation had appeared 
His interest stimulated by Patek’s original report on the dietary 
treatment of cirrhosis and the volume of suggestive experimental work 
already mentioned, Snell 12 began treating cirrhotic patients with a 
nutritious diet supplemented with various vitamins His regimen dif- 
fered materially from that recommended by Patek The diet was high 
in carbohydrate (500 gm), low m fat (about 60 gm ), and nch in 
, proteins not derived from meat sources (110 gm ), providing roughly 
3000 calories per day The protein component of the diet was denved 
chiefly from vegetables, milk and egg-white, meat being kept at a 
minimum The basis for tins change m protein composition was Boll- 
man’s report that animals with experimentally produced hepatic injury 
are made worse by the administration of meat or meat extracts while 
tolerating protein from other sources without harmful effect Snell 
supplemented his diet with various pure vitamins, crude oral liver 
extract, and yeast or yeast concentrates In order to facilitate absolu- 
tion of fat-soluble vitamins, patients were given animal bile salts, 0 3 
to I 0 gm with each meal This program gave very encouraging results 
in a group of fifty decompensated cirrhotic patients so treated A few 
remarkable “cures” with disappearance of ascites were encountered, 
one of the most striking in a man aged 72 who after two years of 
almost weekly parencentesis remained free of ascites and in^ good 
health for one year The results of treatment were regarded as “excel- 
lent” in 44 per cent of the entire group, 18 although only 22 per cent 
were entirely free from ascites at the time of the report Snell agrees 
with Patek that an even higher incidence of “cures” is to be expected 
among patients who present various degrees of fatty metamorphosis, 
degeneration and necrosis without extensive periportal fibrosis and 
great restriction of portal blood flow 

In a recent report on the diagnosis and clinical course of fatty liver 
in seventy alcoholic patients, Keefer and Fries 11 stress the therapeutic 
value of a high-carbohydrate, low-fat diet with a moderate amount of 
protein, supplemented with vitamin preparations and liver extract. 
They regard the fatty liver as the precursor of cirrhosis, but point out 
that ascites, jaundice, and death may occur during the stage when the 
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A. and K in one of three ways (1) failure of proper absorption in 
patients with jaundice, (2) failure of storage of the vitamins in the 
diseased liver, (3) disturbance of intermediary metabolism of the 
vitamins m the damaged liver In patients with obstructive jaundice or 
hepatitis the dearth of bile salts in the intestinal tract results in poor 
absorption of fats and fat-soluble vitamins Carotene furnishes the chief 
source of vitamin A in the average diet, and the normal liver converts 
carotene to vitamin A through the action of an enzyme, carotenase 
Since a severely damaged liver will not effect this conversion, it is not 
sm prising that low blood levels of vitamin A along with clinical mani- 
festations of vitamin A deficiency (eg, night blindness, keratomalacia, 
and epithelial metaplasia of various organs) have repeatedly been de- 
scribed m patients with cirrhosis or other forms of liver disease 
Therapy or prophylaxis should consist m large doses of vitamin A 
administered orally with bile salts or large parenteral injections of 
vitamin A Little improvement is to be expected from a high carotene 
intake m patients with severe liver damage 
The recognition of the etiologic role of vitamin K deficiency in the 
hemorrhagic diathesis so common in patients with jaundice or severe 
liver damage represents one of the most important contributions to 
medical knowledge within the last decade This hemorrhagic tendency 
has been conclusively shown to be due to lowered plasma prothrom- 
bin, which in turn results from inadequate absorption of vitamin K, 
failure of the severely damaged liver to utilize vitamin K m the for- 
mation of prothrombin, or a combination of these two conditions 
The failure of jaundiced patients to absorb vitamin K may be con- 
trolled by the oral administration of the bile salts along with vitamin 
K preparations or the parenteral administration of a purified vitamin K 
derivative such as 2-methyl-l, 4-naphthoqumone (1 to 4 mg a day 
intramuscularly) If the liver is so severely damaged that it cannot 
produce prothrombin m spite of an adequate supply of vitamin K, 
bleeding will not be influenced by either of these methods of admin- 
istering vitamin K and the prognosis becomes extremely grave Under 
such circumstances, transfusions of freshly drawn blood should be 
given to supply prothrombin directly The full understanding and 
proper application of these principles by surgeons and internists abke 
will go far toward decreasing risk from hemorrhage in jaundiced 
patients 

In addition to the special function of the liver with reference to 
vitamin A and K, the liver is known to serve as a storage depot for the 
majority of vitamins (A, B-complex, C, D, K) and probably provita- 
mins as well Hence, patients with severe liver disease are bound to 
have inadequate reserves and are, therefore, more likely to develop 
outspoken manifestations of vitamin deficiency under the added strain 
of anv severe infection or curtailment of food This situation affords 
still another reason for our advocating the liberal use of pure vitamins 
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in addition to the high-vitamin diet and crude vitamin sources m the 
treatment of cirrhosis 

Treatment of the Anemia -Macrocytic anemia with leukopenia is not 
an uncommon finding in patients with cirrhosis, even though their 
gastric juice may contain free hydrochloric acid and Castle’s intrinsic 
factor It has been postulated that this macrocytic anemia is due cither 
to failure of the diseased liver to store adequate reserves of the and- 
pernicious anemia principle or to improper metabolism of this prin- 
ciple in the diseased liver This macrocydc anemia will respond to oral 
or parenteral therapy with In cr extract in certain instances, but the 
response is rarely so dramatic or so complete as in patients with true 
pernicious anemia, and the macrocytic anemia of certain cirrhotics 
appears to be unaffected by liver therapy 
If there has been repeated blood loss from esophageal vances or con- 
stant oozing from hemorrhoids, the anemia in cirrhosis mav be hypo- 
chromic and microcytic In such cases iron therapy is indicated and 
best administered in the form of ferrous sulfate 0 2 to 0 4 gm after 
each meal Transfusions, of course, become necessary in patients suffer- 
ing large or prolonged hemorrhages from ruptured vances 

Diuretics end Paracentesis,— When ascites or edema is present, the 
daily fluid intake should be limited to 2000 cc. and the salt intake 
moderately restricted to the extent of permitting no salt on the tray 
Furthermore, since tense ascites interferes seriously with appetite, 
intestinal motility and the absorption of food, it is most important 
to combat this condition vigorously It is desirable to postpone para- 
centesis as long as possible, hence, diuretic measures should first be 
given a trial. As a rule we give ammonium chloride (in the form of 
entcnc-coated tablets) 3 to 4 gm a day by mouth for several days, 
followed by one or more intravenous injections of mercupunn, 1 to 2 
cc. at a time for one day to three days in a row This procedure may 
be safely repeated at seven to ten day intervals When diuretic meas- 
ures fail to accomplish adequate relief from ascites, then paracentesis 
becomes imperative. The intervals between paracentesis can best be 
gauged by the weight curve, the condition of the abdomen, and the 
subjective status of the patient There is no point in encouraging 
stoicism on this score. 

Surgical Treafmen! of Ascites and Vances. — For many years the Talma 
operation or omentopexy (an operation designed to bring the omentum 
out into the abdominal wall in the hope of facilitating the development 
of collateral venous circulation) was thought to be a valuable measure 
for the relief of ascites. However, the operative mortality was high 
since cirrhotics tolerate anesthesia and surgical procedures poorlv and 
the end results in those who survived were rarely good enough to 
arouse enthusiasm for this form of therapy In recent years omentopexy 
has been largely discarded as a relatively useless therapeutic measure. 

More recently myeetton of a scleroimg agent into esophageal vances 
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trough an esophagoscope has been tried m an attempt to thrombose 
these veins and thereby prevent future hemorrhages This procedure 
is a relatively new one and must await the test of time m a larger senes 
of cases before its true value can be assessed Ligation of the coronary 
vem of the stomach has been earned out in the hope of taking part 
of the load off of the esophageal varices Operative anastomosis of the 
splenic vein to the renal vein has also been suggested as a means of 
shunting a considerable volume of blood away from the portal system, 
tins is, of course, a modified Eck fistula 


The most radical surgical procedure designed to relieve ascites and 
to decrease the strain upon esophageal varices is splenectoviy From 
the hypothetical standpoint it would be desirable to remove the spleen 
m all cirrhotic patients with ascites or varices in order to reduce by 
no inconsiderable quantity the amount of blood entering the portal 
system Unfortunately, the majority of patients with cirrhosis tolerate 
poorly prolonged anesthesia and the shock of such a major operative 
procedure However, in selected cases splenectomy may be followed 
by striking improvement as illustrated m one of the cases to be re- 
ported briefly 


CASE REPORTS 


In order to illustrate some of the therapeutic principles that have 
been described, we should like to present bnef abstracts of four case 
records of patients treated by the writer within the last three years 

Case I — J H , a white liquor salesman, aged 34, was first seen in February 
1942 complaining of jaundice and abdominal swelling His father, a heavy drinker, 
had died of cirrhosis of the liver in his 40’s Although always a nervous, high- 
strung person, the patient had enjoyed excellent health up until the winter of 
1939 when he suffered a severe nervous shock as the aftermath of seeing his son 
struck by a truck He lost his appetite, ate little, and slept poorly for the next 
eighteen months During tins period he took fruit juices, fruit, milk, bread and 
butter, but no vegetables, meat or eggs He drank from 4 ounces to a pint of 
whiskey a day He lost 30 pounds in weight and became so weak he was obliged 
to go to bed whence he was admitted to a hospital delirious with generalized 
edema and albummuna He was eventually discharged with a diagnosis of liver 
and kidney trouble He returned to work very weak, but was eanng better, in- 
cluding meat in his diet twice a week and three polyvitamin tablets daily He 
claimed he took no more alcohol except two to five bottles of beer a day In 
August 1941 he began to feel sluggish, lost his appetite, ate poorly once more, 
chiefly liquids, and again lost weight. In December, jaundice set in and pro- 
gressively deepened with frequent bght pasty stools and dark unne There had 
been fluctuating swelling of the abdomen and legs during the six months prior 
to admission There was no gross hemorrhage from the gastrointestinal tract, but 
some blood-streaking on the stools from straining 

The principal physical findings were deep jaundice, edema or the legs, numer- 
ous “spider” angiomas over the neck and shoulders, dental canes, lungs clear, 
heart pushed upwards and outwards, sounds clear except for systolic murmur at 
the apex, pulse regular, blood pressure 145/85, well marked ascites with evi- 
dence of collateral venous circulation over both flanks, liver tremendous with 
nnoer border of dullness at right fifth nb and lower edge felt 2 cm below level 
of umbilicus on the nght The edge extended across the e pl gastnum just above 


laboratory findings in case 1 
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the umbilicus to disappear beneath the left costal margin The liver felt hard 
but smooth except for a notch between the lobes m the epigastrium The spleen 
nomaf f T " n ° LXtCrnal hem °n*oids Neuro^cexammadonuas 

The admission diagnosis was cirrhos.s of tfie hver with a supenmposed epi- 
sode of acute hepatitis or hepatic necrosis Neoplasm of the hver was considered 
possible but unlikely 

Laboratory Fmdmgs The blood count on admission showed no anemia but 
a marked polymorphonuclear leukocytosis red blood cells 4,870,000, hemoglobin 
14 5 gm or 100 per cent, volume packed red blood cells 42 2, giving normal 
indices, leukocytes 17,200 with juveniles 11 per cent, segmented neutrophils 81 
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Fig 45 (Case I, J H ) —Chart shows weight curve, fluctuating ascites, disap- 
pearance of jaundice, and various therapeunc measures employed over the 11- 
week period of hospitalization “P" equals paracentesis, the volume of ascitic 
fluid in cubic centimeters removed is designated for each paracentesis 


per cent, lymphocytes 5 per cent, monocytes 3 per cent, sedimentation rate 
(Wintrobe method) markedly accelerated, 44 mm corrected to 36 mm Urine 
was slightly cloudy, dark brown, specific gravity 1010 acid, albumin 2 plus, 
bile 4 plus, urobilinogen negative, microscopic examination showed bi/e-stamed 
hyaline and granular casts, but no erythrocytes, leukocytes or amino acid crys- 
tals Serologic test for syphilis was negative Stool was pasty gray, negative for 
occult blood and bile pigment. The remainder of the laboratory findings during 
die patient's stay in the hospital are summarized m Table 1 

Clmical Course Certain of the more important clinical features and therapeu- 
tic measures employed are depicted graphically in Figure 45 This patient was 
desperately ill on admission and seemed to grow worse during the first two 
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weeks with increasing jaundice, ascites which recurred rapidly after each para 
centens and failed to respond to diuretic measures, and an intractable fatty 
diarrhea which persisted for seven weeks, unaffected by orally administered bnc 
salts or pancreatic enzyme*. A diet high in protein, carbohydrate nnd vitamins 
but low m fat was prescribed, supplemented with brewer’s yeast power 30 gm 
i day polyvitamin capsules* (two a day), choline chloride 1J gm a day and 
intramuscular injections of 6 cc. crude liver extract every third day Since the 
paoent was too ill to consume his fall diet, additional carbohydrate was supplied 
in the form of 10 per cent glucose intravenously almost every day for the first 
four weeks- He ran an irregular fever as high as 102* F at tunes As a result of 
too rigid salt restriction and loss of sodium chloride at paracentesis, he became 
dehydrated with hypochloremla, prerenal azotemia and moderate aadons. When 
the salt intake was increased the nonprotein nitrogen fell to normal as the 
blood chloride rose to a normal level However, at thts stage the acidosis was 
still pronounced as shown by the persistent redaction in the carbon dioxide com 
birung power Dr George Thom interpreted this acidosis as resulting from bi 
carbonate loss in which the prerenal azotemia and die strongly aad ash (high 
protein) diet were the duef contributory factors. The low scrum sodium at a 
tune when the serum chloride had returned to normal fits in with Dr Thoms 
interpretation. The paoent become delirious and was extremely difficult to man 
age during die txotemic aadooc phase of his illness. The marked leukocytosis 
was thought to be due to extensive hepatic necrosis. In view of the much pro- 
longed prothrombin time on admission, the paaent was given synthetic viraimn 
K 2 mg intramuscularly daily for the first three weeks, 1 mg every second day 
thereafter The fact that the prothrombin time improved under vitamin K. therapy 
was one of the few encouraging signs during the early week* of treatment. 

Throughout the first three week* little hope was held out for the patient’s 
recovery Then he rather suddenly began to improve as shown by increase in 
appetite, cessation of loss of flesh weight, return of mental .faculties, diminution 
in xajt of the liver decrease In jaundice with eventual return of serum bilirubin 
to normal, and gradual decline of white blood cells to normal. He was dis- 
charged from the hospital on May 12, ten weeks after admission on the fall 
dietary regimen, and required no further paracentesis although it wo* necessary’ 
to administer intravenous mercupunn on May 22 and June 1 to combat recurrent 
aaate*. He experienced an excellent diuresis on each occasion, and thereafter the 
ascites slowly subsided spontaneously 

When the paaent was last seen on Jane 18 there was practically no ascites, 
the lwex was only 3 cm. below the ngbt costal margin, and the tip of the spleert 
was felt lor the first time He was feeling fine and had regained flesh. Shortly 
thereafter he returned to work. Repeated efforts to persuade the paaent to re 
pon at regular intervals Were unsuccessful. It was learned from his wife that 
after remaining abstemious and following hi* therapeutic regimen for several 
months, during which period he seemed perfectly well, he began drinking once 
more, stopped rating »nd evramiDy died m An gnsc 1943 with jaundice and ascites. 

CmrntM —A J4 year old alcoholic liqoor salesman was admitted 
to the hospital desperately ill with what was regarded as acute hepatic 
necrosis, presumably superimposed on underlying cirrhosis. His 31- 
ness was characterized by fever, leukocytosis deep jaundice, ascites 

* The polyyuamm capsule used in treatment of this paaent and the other three 
panems was Dayamin (Abbott) Each capsule contained vitamin A, KkOOO U-S-P 
units vitoimuD 1000 U.S.P tmit* thiamine hydrochloride, 3 mg riboflavin, 
2 mg j ascorbic aad JO mg nico ana nude, 20 pyrtdoxme hydrochloride, 

1 mg pantothenic aad, 1 mg 
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and fatty diarrhea On a modified Patek regimen, including the oral 
administration of choline chloride and intramuscular crude liver ex- 
tract, he made a remarkable recovery with complete clearing of jaun- 
dice and ascites, only to succumb fifteen months later after returning 
to his alcoholic ways and abandoning his therapeutic regimen This 
type of patient should have excellent prospects of a permanent “cure” 
provided he could be maintained indefinitely on a nonalcoholic regimen 
with a nutritious diet 


Case II— P B., a white retired businessman and farmer, aged 66 years, was 
admitted to the hospital on March 10, 1944 complaining of jaundice, abdominal 
swelling and loss of appetite His father had died of cancer of the throat The 
patient had enjoyed excellent general health throughout his life up to the onset 
of die present illness For ten years he had noted a postnasal drip and nasal ob- 
struction, attributed to sinusins He had also suffered from arthritis of his shoul- 
ders and back for at least ten years For many years he had been a heavy drinker 
with the exception of one period of seven to eight years when he stopped drink- 
ing entirely Throughout the ten years prior to the onset of the present illness 
he had consumed at least 1 quart of distilled spirits a week He claimed to have 
eaten fairly well over this penod During the summer of 1943 die patient began 
to suffer from postprandial epigastric pain, he lost his appetite and was afraid 
to eat, although he remained partial to small servings of rare red meat His total 
daily food intake was very poor and he lost a great deal of weight Six weeks 
before admission he developed jaundice widi generalized pruritus Tins was fol- 
lowed by marked swelling of the abdomen and legs There had been no hemor- 
rhagic phenomena 

On physical examination die patient was an unusually tall, large framed man 
who seemed somewhat confused mentally He showed evidence of weight loss 
over the upper half of the body, with pronounced soft pitting edema over the 
legs, abdomen and lower back The complexion was bronzed with slight icterus, 
no vascular “spiders” were seen The tongue was normal, lungs were clear with 
definite emphysema, the heart was not enlarged, sounds distant with a soft sys- 
tolic blow all over, pulse regular, moderate arteno sclerosis, blood pressure 
155/80 The abdomen was hugely distended with bulging in the epigastrium and 
both flanks, marked shifting dullness and suggestive fluid wave The liver and 
spleen were not felt, there were no hemorrhoids The neurologic examination 
was negative except for absent ankle jerks and questionably diminished vibratory 


sense in the legs . 

The admission diagnosis was cirrhosis of the liver with ascites and mild jaun- 
dice, probably on a dietary deficiency basis in a maD with a background of over- 
indulgence in alcohol Carcinoma of the tail of the pancreas was considered pos- 
sible but less likely 

Laboratory Findings Blood count red blood cells 4,320,000, hemoglobin 13 8 
gm or 95 per cent, volume packed red blood cells 39x5 giving normal indices 
(the blood remained normocyac and normochromic throughout), leukocytes 
8300 with polymorphonuclear neutrophils 81 per cenr, polymorphonuclear eosino- 
phils 1 per cent, lymphocytes 8 per cent, and monocytes 10 per cent, sedimenta- 
tion rate 50 mm corrected to 36 mm in one hour (Wintxobe method) Unne 
was orange, clear, acid, specific gravity 1 016, no sugar or albumin, faintly posi- 
tive for bile, strongly positive for urobilinogen up to 1 320 dilution, occasional 
leukocytes, hyaline and granular casts Serologic test for syphilis was negative 
The prothrombin time was 17 seconds as compared with normal control of 16 
seconds The remainder of the more important laboratory results throughout 
the period of observation are summarized m Table 2 
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Clrmcal Course Important features in the clinical course and therapy of this 
paaentare charted m Figure 46 He was kept upon the full Patek diet from the 
start. This was supplemented daily with 30 gm of brewer’s yeast powder three 
polyvitamin tablets, and later 1 f gm of choline chloride In addinon he was 
given an intramuscular injection of 2 cc of par eatosol-B* daily for the first 
seven weeks Two intramuscular injections of crude liver extract caused so much 
local discomfort that this form of therapy was abandoned The chart demon- 
strates the striking diuresis obtained on each occasion from combined therapy 
with oral ammonium chloride (entenc-coated tablets) and intravenous mercu- 



Fig 46 (Case II, P B) —Chan shows progressive loss of weight (due largelv 
to clearing of ascites and edema), the daily urine output (with striking diuresis 
on each occasion that oral administration of ammonium chlonde was followed 
by intravenous mercupunn), and various therapeutic measures employed over the 
10-week period of hospitalization in March, April and May, also status of patient 
at subsequent periods of observation in June and September 


purin, also the increasing tendency to spontaneous diuresis after the patient had 
been under treatment for several weeks Since the fluid intake was kept fairly 
constant throughout (never over 2000 cc in one day), the fluctuation in urinary 
output may be regarded as significant. The loss of 40 pounds m weight shown 
on the chart may be attributed almost entirely to steadv decrease in edema and 
ascites, as there was little evidence of actual loss of flesh The ascites had dis- 
* Parentosol-B (Squibb) is provided m sterile ampules for parenteral use 
Each cubic centimeter contains thiamme hydrochloride 10 mg., riboflavin 4 mg., 
and niacinamide 200 mg 
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appeared completely after seven weeks, at winch time the hard liver was readily 
palpable 4 cm below the right costal margin and the tip of the spleen could 
also be felt. 

After four weeks on the therapeuDc regimen the padcnt began to exhibit 
evidence of steady jmprm ement as shown b> the diminishing ascites and edema 
the disappearance of the slight icterus with return of the scrum bilirubin to 
normal and the decrease in bromsulfalein retention. The serum albumin remained 
Iou around 2 0 gm. per 100 cc. throughout his hospital stay Tins hypalbumincmta 
was thought to be an important contributory factor m the edema, ascites and 
the right hydrothorax which dei eloped six weeks after admission The only 
peculiar features of the hydrothorax were (1) that it appeared at a tame when 
the edema and ascites had almost cleared up and (2) that the chest fluid had an 
unusually high protein content (3 £8 gm. per 100 cc.) and cell count (7650) 
for a transudate. An underlying pulmonary infarct and cardiac failure on an ar 
tenosclerooc basis were considered as possible alternative explanations for the 
hydrothorax. In new of a potential element of cardiac failure, the patient was 
digitalized without obnous effect on the hydrothorax or the urinary output 
The patient Was discharged from the hospital on AIa> 17 in excellent condi 
non. He was reexamined in June and September There was no recurrence of 
ascites or jaundice on either occasion moderate edema of the legs had been 
present ever since he became ambulatory once more. The steady rise in serum 
albumin to 3 19 gm. per 100 cc. on September 20 along with the normal hip- 
punc aad excretion test on the same date furnished convincing objective evi 
dence of improvement in his liver function. Latest reports from the patient in 
November 1944 eight months after dietary treatment was inaugurated, attest to 
his continued good health. He has adhered strictly to the Patek diet with yeast 
and vitamin supplements, while taking courses of cholme intermittently, ever 
since discharge from the hospital 


Comment — This 66 year old man with cirrhosis of the liver, quite 
conceivably on a dietary deficiency basis, made an excellent response 
to the 1 atek regimen supplemented with choline chloride. Since there 
was an excellent response to diuretic measures on three separate occa- 
sions, paracentesis was at no time necessary The patient has remained 
free of jaundice and ascites for over six months, while a steady rise in 
serum albumin, decrease in bromsulfalein retention, and increase in hip- 
pu J' c ^ ld c - Tcre ^ or > (following the injection of sodium benzoate) fur- 
nish additional objective evidence of improvement in liver function 


® 7®" W a white male restaurant owner and bartender aired 56 \eare 
™ h a MP ' tl1 on I . Marci ' 3 »« complaining of abdominal Leif 

« Kmw i,.... r . m wrest except for the fact that the patient had 

cenber 1942 T u rr _, ^ ^j C *** mont ^ ts he lost 30 pounds in weight. In De 
oradoallv mprMvd ^ omet of painless abdominal swelling which 
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/ace and numerous vascular ‘spiders" over neck, arms and upper trunk, beefy 
red smooth geographical tongue, chest emphysematous, lungs clear, heart normal 
in size with regular rhythm and blood pressure 140/70, abdomen hugely dis- 
tended with ascites, collateral venous circulation over abdominal wall No organs 
or masses were felt prior to tapping the abdomen. Following paracentesis the 
abdomen was soft, the hard, somewhat irregular liver edge was felt just below 
the right costal margin and extending across epigastrium 5 cm below xiphoid 
Spleen was not felt. Neurologic examination was entirely normal 

The admission diagnosis was cirrhosis of the liver with jaundice and ascites, 
probably on a dietary deficiency basis in a heavy alcoholic 

Important Laboratory Findings Blood count red blood cells 4,280,000, hemo- 
globin 13 8 gm or 95 per cent, volume packed red blood cells 399 giving mean 
corpuscular volume of 93 cu microns (a figure slightly on the macrocytic side), 
leukocytes 7850 with normal differential count, sedimentation rate markedly ele- 
vated to 51 mm (corrected to 37 mm.) in one hour, icterus index 18 Unne 
showed 1 to 2 plus albumin, urobilin but no bilirubin Serologic test for syphilis 
n as negative The blood nonprotein nitrogen was 30 mg per 100 cc, fasting 
sugar 85 mg per 100 cc., chloride 102.6 milliequivalents per liter, total serum 
protein 7 50 gm per 100 cc with albumin 3 06 gm and globulin 4 44 gm per 
100 cc , van den Berg h test gave a delayed biphasic reaction with serum bilirubin 
I 8 mg per 100 cc Liver function tests Bromsulfalein test showed 30 per cent 
retention after thirty minutes, hippunc acid test revealed only Dll gm excreted 
at the end of one hour Prothrombin tame 24 seconds compared with normal 
control of 13% seconds Stool showed bile and gave a faintly positive test for 
occult blood 


Course. The patient was placed on the Patek diet (except that fat content 
was reduced), supplemented with brewer’s yeast 45 gm, 10 per cent elixir 
choline 15 cc., one polyvitamin capsule, and 3 mg of vitamin K daily by mouth 
Paracentesis was performed the day after admission, yielding 10,500 cc of straw- 
colored fluid with specific gravity 1 016, protein 10 gm per liter, 300 cells (chiefly 
lymphocytes) The patient remained in the hospital for eight weeks during -which 
time he lost ground steadily, his weight falling from 175 to 137 pounds He ex- 
perienced great difficulty m taking his full diet although he made a sincere 
effort. Paracentesis was performed six tunes in all, yielding 8000 to 13,000 cc. of 
fluid at each tap Ascites reaccumulated rapidly after each tap in spite of re- 
stricted intake of fluid and salt. Attempts to relieve die ascites with ammonium 
chloride and mercupunn met with only slight success, insufficient to forestall 
die necessity for repeated paracenteses The prothrombin time failed to improve 
materially following the administration of vitamin K either orally or intramus- 
cularly (this observation is of ominous import as regards the seventy of the 
fiver damage) The bromsulfalein retention was 25 per cent at the end of the 
hospital stay, a value almost identical with the original figure 

After discharge from the hospital the patient attempted to follow the entire 
regimen at home, but continued to lose weight He required taps at weekly in- 
tervals, eventually became wildly delinous and died on July 14 following a 
massive hematemesis 


Comment —This case represents an instance of cirrhosis so advanced 
that the pathologic changes must have been completely irreversible In 
spite of the dietary regimen instituted, the course was progressively 
downhill to death One point of special interest was the failure of the 
prothrombin time to return to normal after adequate parenteral therapy 
with vitamin K, an indication of the severity of the parenchymal liver 
damage 
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Case IV -E. IT, a uhite male electrician, aged 39 years was admitted to the 
hospital March 26, 1943 complaining of abdominal swelling for nearly two years. 
The firmly history was nancontributory In the past history it was of interest 
that up to 2936 he had worked in a rubber heel business where he wax exposed 
to fumes of sulfur and various solvents. There was no exposure to chemicals 
thereafter Early in 1940 he suffered a severe electric shock which knocked him 
unconscious and caused serious burns. He spent six weeks in a hospital at the 
time. Appetite had been excellent with well balanced diet, and alcohol had 
been taken sparingly at best, not over four glasses of beer a month. In August 
1941 he noticed increasing weakness, malaise and faogue. One month later he 
suffered massive hematemeses two days apart, requiring admission to a hospital 
for transfusion His abdomen then began to swell and exploratory laparotomy 
was performed with die possibility of perforated ulcer evidently in mind A 
large volume of ascitic fluid was removed at operation and an omentopexy was 
performed During the next four months he required paracentesis every eight 
to ten days, until Januiry 1942 when a spontaneous remission m the ascites 
occurred and he was able to return to work. In December of that year he sud 
denly experienced another massive hemorrhage into the gastrointestinal tract with 
both hematemesis and tarry stools. Shortly r thereafter abdommal swelling re- 
curred After several transfusions he was strong enough to go to a hospital in 
Philadelphia where his esophageal vances were injected in an attempt to throm 
hose them Two days later he again bled profusely and there was one more 
hematemesis m January 1943 The patient had been treated for several months 
outside the hospital on the Patek regimen In spite of this and the surgical pro- 
cedures, he required four paracenteses between January and March 1943 when 
he was admitted to the hospital. The last paracentesis was performed ten days 
before, yet he was already uncomfortable from abdominal distention at the time 
of admission He had lost 20 pounds during the previous six months. There had 
been no jaundice at any ume. 

On physical examination the important findings were as follows moderate 
pallor without icterus, evidence of weight losa, soft edema about ankles, several 
vascular “spiders,” “liver palms,” tongue a beefy red but no papillary atrophy 
present, lungs dear bases high heart pushed upward split first sound with soft 
systolic blow at apex, pulse regular blood pressure 105/55, abdomen hugely dis- 
tended with shifting dullness and striking fioid wave pronounced collateral 
venous circulation over abdomen and lower chest, moderate-sized hemorrhoids 
No organs or masses could be felt m the tensely distended abdomen before 
paracentesis After tapping the abdomen was soft and relaxed there was an 
upper mi dime scar with a large ventral hernia through which the markedly en 
larged spleen protruded like an Aleutian isle rung out of the sea. The spleen 
was very hard, the edge fairly sharp with a distinct notch in the median border 
no bruit or friction rub heard over the spleen A hard nodular liver edge could 
be felt 4 cm below the xiphoid in the epigastrium but could not be traced be 
low the nght costal margin. Neurologic examination was entirely normal 

Admission impression was Band's syndrome (due to splenic vein thrombosis) 
with marked splenomegaly and secondary cirrhosis of the liver although the 
possibility of primary cirrhosis following exposure to tone substances years 
before was considered 

Laboratory Findings Blood count, red blood cells 3 780,000, hemoglobin 93 
gm. or 64 per cent, volume packed red blood cells 303 leukocytes 3850 with 
normal differential formula, sedimentation rate 33.0 mm. corrected to 9,0 mm. in 
one hour Urine was normal. Serologic test for syphilis was negative. Blood 
chemistry nonprotein nitrogen 40 mg per 100 ctx, sugar 112 mg per 100 c 
serum chloride 1104 mill i equivalents per liter total scrum proton 5 75 gm. with 
albumin 2.81 gm and globulin 2 94 gm per 100 cc. Prothrombin dme was 20 
seconds compared with control of 15 seconds. Bromstdfalem liver function test 
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showed 28 per cent retention after thirty minutes The phenolsulfonphthalew 
kidney function test showed 95 per cent excretion in two hours, an abnormally 
high value as is frequently seen in liver disease 


Clinical Course The paoent was placed under the Patek diet supplemented 
with yeast, choline and polyvitamin capsules as in the previous cases The day 
after admission he vomited bloody fluid At paracentesis 10 liters of straw-colored 
fluid was removed with specific gravity 1 014 and practically no cells Six days 
later, 7500 cc of fluid were removed The panent was given a transfusion and 
on April 6 splenectomy was performed by Dr W M Frror under sodium pen- 
tothal, nitrous oxide and local anesthesia The liver was found to be small, hard 
and nodular , and about one-half normal size The operator noted several branches 
of the splenic vein fully 1 cm in diameter The left coronary vein was ligated 
with the splenic pedicle The spleen weighed 840 gm Microscopic report by 
Dr S S Blackman and Dr R. C Clay “ The splenic tissue reveals changes 
which are characteristic of elevated venous tension m the splenic system These 
are characterized by dilated venules and splemc sinuses which are now emptied 
of their blood There is some fibrosis surrounding these sinuses and the tissues of 


the pulp seem quite empty The maipighian bodies are somewhat atrophic." Final 


pathologic diagnosis was changes in the spleen indicating an increased venous 


pressure 

The postoperative course was essentially uneventful Ascitic fluid drained from 
the abdominal wound for two weeks before the wound closed The patient was 
discharged an the seventeenth postoperative day with only a small amount of 
ascites present Two weeks later he was readmitted to the Urologic Service with 
acute posteathetenzadon cystitis due to staphylococcus This cleared up rapidly 
with one week of suffathiazole therapy On May 10, 7500 cc of fluid was removed 
at paracentesis Smce then the patient has been seen in June, August and Novem- 
ber 194 3, also m March and November 1944 He experienced no further recur- 
rence of ascites, hematemesis or melena He gamed strength and weight and has 
been able to hold a forcy-eight-hour week defense job without difficulty, return- 
ing from work m the evenings so full of energy that he frequently takes his 
wife out to the movies or to dance' By August 1943 his blood count had returned 
to a perfeedy normal level and it has remained normal ever smce The patient 
has continued to follow the Patek diet supplemented with yeast, choline and 
vitamin capsules ever since splenectomy Although his liver remains palpably 
hard and nodular in the epigastrium, he is to all intents and purposes subjectively 
"cured” at the time of the present writing, nineteen months after splenectomy 


Continent —This 39 year old nonalcoholic man with severe cirrhosis 
of the Uver either primary or secondary to Banta’s splemc anemia, who 
had suffered from repeated hematemesis and recurrent ascites over a 
nventy-month period m spite of omentopexy, injection of esophageal 
varices, and a lengthy trial of the Patek regimen, made a dramatic 
recovery following splenectomy and has remained clinically well with 
no further ascites, hematemesis or anemia over a nineteen-month period 
smce the removal of his spleen It would appear that splenectomy was 
a hfe-savmg measure m this particular instance Since the liver was 
found to be about one-half normal in size at operation, the patient was 
impressed with the importance of continuing on the Patek diet supple- 
mented with yeast and choline He has followed this regimen reli- 
giously and is enjoying excellent health while holding down a full-time 
defense job at the present writing 
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SUMMARY AND CONCLUSIONS 

1 An abundance of experimental and clinical evidence points to 
dietary deficiency as a most important factor in the etiology of fattv 
liver and cirrhosis of the liver 

2 Treatment of fatty' liver and cirrhosis by a nutritious diet high 
m calories, protein and vitamins, especially the vitamin B-complex, 
appears to be the most promising form of therapy for this disease, 
even after signs of hepatic decompensation such as jaundice, ascites 
and hematemesis have developed. 

3 This dietary' treatment of cirrhosis has been discussed in some 
detail along with adjunctive therapeutic measures including various 
surgical procedures designed to relieve ascites and to prevent hemat- 
emesis. 

4 Four cases are presented to illustrate the various aspects of dietary 
therapy In one of these cases splenectomy was followed by dramatic 
relief from both ascites and hematemesis 
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THE USE OF SULFAMERAZINE IN PNEUMOCOCCAL 

PNEUMONIA 

\ 

A Genecin, M D * and R A Nelson, MDf 

The desirability of discovering safer and more effective sulfonamide 
derivatives for the treatment of bacterial infections has led to the 
recent extensive trials of sulfamerazine by a number of investiga- 
tors 1-12 A methyl derivative of sulfadiazine, this drug has been shown 
to be very rapidly and completely absorbed after oral ingestion and 
relatively slowly excreted, thus making it possible to maintain adequate 
blood concentrations on smaller or less frequently administered doses 
Beta-hemolytic streptococcal, meningococcal and pneumococcal infec- 
tions have already received extensive clinical trial with results which 
compare favorably with already well-tested sulfonamide drugs The 
preliminary studies seem to indicate that the toxicity of sulfamerazine 
is approximately the same as that of sulfadiazine 

CASES INCLUDED IN THIS STUDY 

Between January 1943 and June 1944, we have treated 292 cases 
of lobar pneumonia at the Johns Hopkins Hospital with sulfamerazine 
with gratifying results We beheve that the cases which have come 
under our observation on the public wards are relatively severe infec- 
tions For example, 20 9 per cent of the patients were found to have a 
blood stream infection with a typable pneumococcus at the time of 
entry Likewise, the incidence of involvement of more than one lobe 
is 3 1 per cent Many of our patients had other severe concomitant ill- 
nesses which are known to jeopardize the outcome of lobar pneumonia 
Approximately 15 per cent of the senes were chronic alcoholics-a 
group of patients in whom multiple lobe involvement, bactenemia, 
leukopenia, jaundice and delirium are especially apt to occur either 
singly or in combination Fifty-two patients were admitted with lobar 
pneumonia at the height of the influenza epidemic in December 1943 
These patients were noted to have particularly virulent infections, 
often associated with leukopenia 

A routine attempt to corroborate the clinical diagnosis with direct 
demonstrations of pneumococci in the sputum was made in almost 
all instances It is our impression that the direct capsular “quellung” 
procedure is of the utmost value m confirming the diagnosis of pneu- 
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mococcal pneumonia at the earliest possible moment. Failure to obtain a 
direct typing from the sputum or from the inoculated mouse peri- 
toneum should awaken a suspicion that the infection may not be pri- 
mary lobar pneumonia and a re-evaluation of the patient’s status is indi- 
cated Thirty-four patients, many of whom had been treated with 
other sulfonamide drugs prior to entry, had no pneumococci m the 
sputum These are included in the present senes because the history 
and clinical course was otherwise typical of primary lobar pneumonia 
We have not included influenzal, primary atypical, staphylococcal or 
streptococcal infections in the study 

PLAN OF TREATMENT 

The plan of treatment was to give an initial dose of 4 gm. of sul- 
famerazine by mouth or 5 gm, of sodium sulfamerazwe by vein, fol- 
lowed by maintenance oral doses of 3 to 6 gm a day In the early part 
of the study, thirteen of the more severe cases were given andpneu- 



mococcal rabbit serum as supplementary therapy, either because of 
initial grave prognosis or poor response to chemotherapy As penicillin 
became more generally avadable later in 1943, twenty-two paaents 
were gn en that drug m addition to full doses of sulfomerazme Penicil- 
lin was given in doses of 20 000 units intravenously or intramuscularh 
ever) three hours. 
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Treatment with sulfamerazine was continued in all cases until forty- 
eight hours or more after the temperature and clinical response indi- 
cated satisfactory control of the infection It was found that the period 
of time and total quantity of drug necessary to effect a cure was 
exceedingly variable In general, many of those admitted early in the 
course of the disease had a prompt artificial crisis, but despite the 
temptation in these cases to discontinue therapy after two or three 
days, it was thought wiser to continue treatment until the risk of re- 
lapse was minimized Treatment was promptly discontinued on sus- 
picion of toxic reaction Whenever possible, an oral test dose of 0 5 
to 1 gm was given before hospital discharge where febrile and cutane- 
ous sensitivity was suspected 

Blood sulfamerazine determinations were done at frequent intervals 
by the method of Bratton and Marshall The median blood levels of 
free sulfamerazine (whole oxalated blood) on schedules of 3, 4 and 6 
gm a day taken by mouth after an initial intravenous or oral dose are 
shown in Figure 47 As is to be expected, higher and better sustained 
levels are obtained with the more intensive schedules With the passage 
of time, the daily median blood levels on all schedules decrease On 
the 3 gm per day schedule, the daily medians vary between approxi- 
mately 5 and 10 mg per 100 cc , on the 4 gm per day dosage, between 
7 5 and 9 5 mg per 100 cc , and on the 6 gm per day, between 10 5 
and 15 5 mg per 100 cc 


TOXIC REACTIONS 

The toxic reactions which were encountered were of the same char- 
acter and approximate frequency observed with other sulfonamide 
drugs in current use In Table 1, there is presented an analysis of toxic 
manifestations in relation to dosage intensity Fever and/or rash and 
renal irritation head the list of untoward effects The rashes were 
similar to those seen with other sulfonamides, one of the patients de- 
veloped an erythema multiforme-like syndrome with stomatitis, con- 
junctivitis and a papulovesicular eruption Erythema nodosum was 
not seen Two patients who developed urinary suppression, flank pain 
and hematuria were vigorously treated with forced fluids and alkalies 
and recovered promptly The routine administration of alkalies in 
the form of sodium bicarbonate m large doses was not pursued Al- 
though it would appear advisable to maintain a constantly alkaline 
urine, inconveniently large doses of sodium bicarbonate are necessary 
Furthermore, many of the fatal renal reactions which are observed 
during sulfonamide administration are associated with a widespread 
toxic reaction m the tissues rather than simple mechanical obstruction 
by sulfonamide calculi It is our impression that careful observation of 
the urinary output together with frequent urine examinations is ade- 
quate m most instances 

Nausea and vomiting were exceedingly rare Delirium was com- 



treated tor lobar pneumonia 
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monly observed in very ill patients, particularl) alcohobcs, but was not 
thought to be related to thernps m any instance. Despite the presence 
of the methyl group in sulfamcrazmc, no ease of peripheral neuritis 
was observed, although all investigators have looked for an example 
of this reaction in. view of the structural analog)' with sulfamcthylthia- 
zole Leukopenia, although frequent, was never alarming and there 
were no instances of agranulocytosis Since the incidence of toxic 
reactions may be higher Math the higher dosage schedules, u c recom- 
mend a dole of 3 or 4 gm a day 

RESULTS 

Analyses of groups of cases treated with sulfamcrazmc alone, sul- 
ftmerazine plus strum and sulfamcrazmc plus penicillin are presented 
The relatively lou incidences of ini olvemcnr of more than one lobe, 
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Fig 48.-A gravely ill patient, presenting many unfavorable cltrucal features, w ho 
responded well to the combination of soifimcrazine and penicillin. 


concurrent illnesses and bactenemia m the sulfamerazine group attests 
to the mflaer nature of these infections as contrasted with the selected 
groups of mo re seriously ill individuals who required supplementary 
treatment The most unfa\ orable group prognostically wtis the penicil- 
lin treated, as is shown by the bactcnemjc rate of 86 3 per cent (nine- 



300 


A GENECIN, R A NELSON 

teen out of twenty-two) The case fatality rate of 27 3 per cent in this 
group seems to indicate that penicillin is at least as effective as serum, 
if not more so, as an adjunct to sulfonamide treatment 

The course of treatment in a <56 year old white man with arterio- 
sclerotic heart disease, myocardial insufficiency, bundle branch block, 
chrome alcoholic addiction and Laennec’s cirrhosis with jaundice, who 
developed type III lobar pneumonia with bactenemia is illustrated in 
Figure 48 

In the entire series of 292 cases the case fatality rate was 8*9 per cent 
and the incidence of nonfatal complications was 1 5 4 per cent It 
should be mentioned that IS of the twenty-six deaths occurred within 
twenty-four hours of entry The case fatality rate, excluding deaths 
within twenty-four hours after institution of therapy, is 4 0 per cent 

TABLE 3 COMPLICATIONS ENCOUNTERED IN 292 LOBAR PNEUMONIA 


PATIENTS TREATED WITH SULEAMERAZINE 



256 Cases 
Without 
Supplementary 
Treatment 

36 Cases 
With 

Supplementary 

Treatment 

Total 

Living without complication 

211 (82 5%) 

10 (27 8%) 

221 (75 6%) 

Death 

14 ( 5 4%) 

12 (33 0%) 

26 ( 8 9%) 

Spread 

9 ( 3 5%) 

4 (11 1%) 

13 ( 4 5%) 

Pleurisy 

9 ( 3 5%) j 

4 (11 1%) 


Empyema 

' 2(0 8%) 

1 ( 2 8%) 

3 ( 1 0%) 

Thrombophlebitis 

5(2 0%) 

2 ( 5 6%) j 

7 ( 2 4%) 

Lung abscess 

0(0 ) 

2 ( 5 6%) 

2 ( 0 7%) 

Pericarditis 

E5S! 

1 ( 2 8%) 

1 ( 0 3%) 

Meningitis 


1 ( 2 8%) 

1 ( 0 3%) 

Unresolved pneumonia 

6 ( 2 3%) 

2 ( 5 6%) 

8 ( 2 7%) 

Other 

3 ( 1 2%) 

3 ( 8 3%) 

6 ( 2 1%) 

Patients with death or compli- 
cations 

45 (17 6%) 

26 (72 4%) 

71 (24 3%) 


Table 3 is a presentation of the distribution of complications en- 
countered Approximately three quarters of all cases had a completely 
satisfactory outcome The more seriously ill patients, who requirec 
supplementary therapy, suffered a combined case fatality and compli- 
cation rate of 72 4 per cent, whereas this figure for the sulfamerazine 
group is only 17 6 per cent Spread of the infection and the pleurisy 
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were observed as the most common complications More senous com- 
plications were rare. 

SUMMARY 

1 An analysis of 292 cases of lobar pneumonia treated with sul- 
famerazme, either alone or in combination with antipneumococcal 
serum or penicillin, is presented 

2 It is concluded that sulfamerazme is both a safe and effective 
chemotherapeutic agent in the treatment of lobar pneumonia 
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THiOURACIL AND HYPERTHYROIDISM 


Elliot V Newman, M D # 

The discovery, experimental development and clinical application 
to hyperthyroidism of thiouracil has stimulated inquiry into the physi- 
ology of the thyroid gland and a hope that the disease can be con- 
trolled by medical treatment Dissatisfaction with previous methods 
of treatment has been widely expressed While proving a tremendous 
advance in the control of the disease and preparation of the patient 
for operation, lodimzation is not completely satisfactory Though 
most patients respond well to iodine therapy, there are some who re- 
spond only partially and a few who do not respond at all Furthermore, 
continuation of iodine treatment does not prevent exacerbations It 
has been emphasized that the natural history of the disease is one of 
remissions and exacerbations, perhaps finally “burning itself out," 
which is not fundamentally altered by temporary control with iodine 
Thus the usual course of treatment is to remove most of the gland 
surgically to effect a permanent remission *• 2 

Thyroidectomy has been adversely criticized for several reasons 
as a treatment for hyperthyroidism Operative treatment is sometimes 
followed by complications or failures Besides the small risk of anes- 
thesia and usual complications of a surgical operation, there is the 
possibility of postoperative “thyroid storm ” A rare case may result 
in parathyroid tetany or paralysis of the vocal cord More serious is 
the late occurrence of undetected postoperative myxedema But the 
greatest objection to surgical interference is that, somewhat like iodine 
treatment, it sometimes fads to cure the patient Too often improve- 
ment after thyroidectomy is temporary and the disease reappears later 
It thus pursues its “natural course” and produces an exacerbation, or 
“bums out” and causes myxedema 

In the “burning out” process the small amount of tissue left by the 
surgeon may become inadequate to maintain normal metabolism Thus 
a patient who has thyroid disease must be considered a patient through- 
out his life because the manifestations of the disease are variable and 
protracted Also there is a group of patients who may be made worse 
by operation, for it may precipitate a progressive increase in exoph- 
thalmos, resulting m ophthalmoplegia and disastrous ocular complica- 
tions , 

Lastly, there is the objection to thyroidectomy that it is a crude 

From the Medical Clinic, The School of Medicine, Johns Hopkins University 
and Hospital, Baltimore, Maryland 
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abolished by thyroxin administration, hypophysectomy, but not bv 
giving iodine 7 1 

Further work on the mechanism of action on die thyroid gland of 
the sulfonamides and thiourea compounds by Astwood finally led to 
the selection of thiourea and thiouracil for clinical use m the treatment 
of hyperthyroidism 8 - 9 Astwood tested over one hundred related com- 
pounds of different chemical structure to compare their activity and 
toxicity The compounds fell into two groups, (I) the thiourea deriva- 
tives and (II) the aniline derivatives The chemical structure essential 
for activity m Group I was HN CS NH, for Group II, NH 2 
C 0 H 4 The entire structure of the first group was necessary, activity 
was lost if the S or either NH radical was replaced In Group II the 
ammo group must be free The most active substance m Group I was 
thiouracil, m Group II the aminobenzoic acids 

The formula for thiouracil is, 

H— N— 0=0 
S=C i — H 

I II 

H— N— C— H 

From these earlier investigations a theory of the mechanism of action 
of thiouracil was derived It was postulated that thiouracil interferes 
with the manufacture of thyroid hormone by the gland This resulted 
m a diminished secretion of hormone which was followed by lowering 
of basal metabolic rate, failure of growth and development, and low- 
ered food intake Reduction of the secretion of thyroid hormone 
elicited an increased output of pituitary thyrotropic hormone 'With 
histologic changes in the pituitary Thyrotropic hormone then stimu- 
lated the thyroid gland, causing hyperplasia with heightening of the 
epithelium and enlargement, and loss of colloid A rather paradoxical 
picture of a myxedematous ammal with a highly overactive appeanng 
thyroid gland is the result of the chain of events initiated by the action 
of the$e drugs 10 n - 12, 18, 14, 1C 

Since the work on the primary metabohc and histologic effects of 
thiouracil and related compounds there has been much experimental 
data on the metabolism of iodine in the thyroid gland m the intact 
organism and in isolated tissue The level of protein bound iodine in 
plasma is known to be correlated closely with the basal heat production 
of the orgamsm 18 In hyperthyroidism the level is elevated and after 
treatment with thiouracil the level falls, demonstrating direcdy the 
lowering of the amount of hormone due to the drug The mechanism 
within the thyroid gland whereby the hormone production is de- 
pressed has not been completely elucidated Studies with injections of 
radioactive iodine have shown a marked inability of the thiouracil 
treated gland to utilize the lodme, most of the iodine being excreted 
m the urine The concentration of iodine found in the gland after 
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administration of thiouracd is very low This result is in contrast to 
the normal gland which takes up considerable quantities of admin- 
istered iodine, and it is in marked contrast to the glands made goitrous 
with thiocyanate which have a great avidity for administered iodine. 
Not only is there a decreased uptake of iodine by the gland, but the 
conversion of iodine to dnodotyrosine or organically bound lodme 
is markedly depressed. This has been demonstrated in the intact gland 
and in tissue slices In tissue slices, however, the iodine concentrating 
power may noc be depressed although conversion to hormone is greatly 
inhibited u-0u.2a.ia Mam 


The marked decrease in iodine in the thyroid glands due to thi- 
onracil is promptly reversible within one to two weeks after discon- 
tinuing the drug That the decrease in iodine in the gland was due to 
thiouracd and not to thyrotropic hormone is shown by the relatively 
small loss of iodine after large injections of thyrotropic hormone. 

The exact mechanism of action of thiouracd in the thyroid gland 
has not yet been elucidated It was demonstrated in vitro that thiouracd 
inhibits the peroxidase activity in thyroid tissue which would interfere 
with the conversion of dnodotyrosine to thyroxin 31 
There are interesting observations on other effects of thjroid hor- 
mone, iodine, thiouracd and thyrotropic hormone, and of the modi- 
fying action of one substance on the other Tins maj have bearing 
on the therapy m hyperthyroidism since more than one form of 
therapy may be given simultaneously or one may follow the other 
Thyrotropic hormone given with thiouracd enhances the goitrigemc 
effect. Tliyrotropm hormone alone causes marked enlargement of the 
thyroid gland but causes relaavely little loss of iodine from the gland 
Potassium iodide inhibited the colloid depleting effect of thyrotropin 
where thyrotropin was given alone or in conjunction with thiouracd 
ITus effect of potassium iodide may be of therapeutic value since a 
gland with more colloid may be firmer and easier to remove surgically 
The influence of thyroid hormone and potassmm iodide upon the 
storage of thiouracd m the thyroid gland has been investigated. Thy- 
roid hormone decreases thiouracd storage, whereas potassmm iod.de 
greatly increases storage of thiouracd m the gland It has been sug- 
gested that iodine administration might enhance the effect of thi- 
ouracu because of increased storage of thiouracd 38 w w 
One might reasonably expect that a combination of iodine and tlu- 
ouracd would cause a more rapid fall in basal metabolic rate than other 
alone, since both avail cause a rapid remission of hyperthj ro.dism and 
a fall m blood hormonal iodine. However, it appears that there r; a 
maximum rate at which metabolism can be lowered by attacking the 
thyroid gland either chemically or surgically Means observed that the 
maximum rapidity of decline of the basal metabolic rate is the same 
whether the patient with hyperthyroidism is lodmizcd or thyroidcc- 
tonuzed, or when the myxedematous person is allowed to decay * In 
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one person identical curves of decline in metabolism were produced 
by lodmization when the person was spontaneously thyrotoxic and 
by cessation of thyroid administration when she was artificially thy- 
rotoxic From these facts it seems apparent that there is a definite 
limitation to the rapidity of response of a thyrotoxic individual no 
matter what therapy be used The gland may be cut off physiologically 
or surgically and whatever hormone remains in the body requires a 
definite time to catabohze According to this view, iodine administra- 
tion stops delivery of hormone from the gland to the body, but does 
not cause storage in the gland of hormone already secreted It is not 
likely, therefore, that thiouracil alone or in combination with other 
drugs will cause a lowering of metabolism faster than the normal 
catabolism of thyroid hormone will allow 81 

CLINICAL APPLICATION OF THIOURACIL 

Pharmacology —The absorption, distribution and excretion of thi- 
ouracil has been studied by Williams, Weinglass and Kay 32 Absorption 
from the gastrointestinal tract is very rapid The blood level rises 
withm the first hour after a single dose of 0 2 gm and falls steadily 
and is very low after eight hours Thereafter a small amount is present 
for two days When 0 2 gm were given every four hours for three 
days the blood level remained fairly constant after twenty-four to 
forty-eight hours at 2 to 3 mg per 100 cc of blood With oral admin- 
istration of a total of 0 2 to 1 2 gm a day given in doses of 0 2 gm 
at evenly spaced intervals, the blood level ranged from 0 8 to 6 4 mg 
per 100 cc Most of the drug is carried in the red blood cells The renal 
excretion remains relatively constant during this period Destruction 
of some of the drug occurs in the gastrointestinal tract and some by 
the rest of the body No thiouracil is excreted in the stools It does 
not accumulate to any great extent in the body even m a patient with 
nephritis or cirrhosis of the liver because many tissues can apparently 
destroy the drug The drug is distributed throughout all body tissues 
that have been examined at autopsy Relatively large quantities were 
sometimes present m bone marrow, thyroid, ovaries and pituitary 
In two patients with nodular thyroid glands removed at operation the 
analyses of the adenomatous tissue showed markedly higher concen- 
tration of thiouracil than the surrounding relatively normal tissue 
It is apparent that the rapidity of absorption and excretion of the 
drug requires that it be given in divided doses throughout the day 
The dose used for clinical purposes has been from 0 1 to 1 gm per 
day The usual practice is to give 0 6 gm per day for a few weeks or 
until the metabolism is controlled and then maintain the patient on 0 1 
to 0 4 gm per day Evidence has been presented that the daily main- 
tenance dose must be adjusted to the individual smce some may not 
be controlled by low dosage, while others may develop signs of myx- 
edema on larger amounts 
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Toxicity —Animal experimentation has shown thiouracil to be rela- 
tively nontoxic. Examination of paoents who were given thiouracil 
before death showed no gross or microscopic pathological lesions 
attributable to the drug 53 31 

Clinically, however, a variety of toxic effects have been noted, the 
most serious bang leukopenia or agranulocytosis Scanning the reports 
m the literature at present available, there were toxic reactions noted 
in forty-seven of 377 patients (12 per cent) who received the drug 
The most common reactions were fever in fourteen cases, leukopenia 
m thirteen cases, urticaria or other rashes in eleven cases, and agranulo- 
cytosis in five cases Several patients had combinations of symptoms 
such as rash, fever and agranulocytosis, or rash and fever Miscellaneous 


toxic reactions, some of which were questionably due to thiouracil, 
were headache, jaundice, enlarged lymph glands, diarrhea, enlarged 
salivary gland, arthralgia, dental abscesses, gastric distress, nausea vom- 
iting and chills In one case there was hemorrhage into the thyroid 
gland supposedly caused by increased vascularity due to thiouraciL 
A few cases of edema of the legs were reported which might have 
been due to a salt-retaining effect of thiouracil In addition, under the 
heading of toxicity might be listed several cases which showed signs 
of hypothyroidism on higher maintenance dosages 
Practically all the toxic reactions were found to subside on discon- 
tinuing the drug It was the experience of many investigators that 
some milder reactions would subside without discontinuing the drug 
Also, many reactions did not recur on resuming therapy 
The one toxic effect which has proved very serious and warrants 
complete cessation of thiouracil therapy is neutrophilic leukopenia or 
agranblocytosis Deaths from agranulocytosis have occurred The at- 
tention of chmcal investigators has been brought to the fact that thi- 
ouracil has been given m about 2000 cases and there have been at least 
seven fatalities from agranulocytosis. This result imposes certain lim- 
itations on the use of the drug Many other cases of agranulocytosis 

tlnouracik 33 " 3 ^ ^ ^ Pa ’ 3 ' nB ilave rcc °vcred on the withdrawal of 


The tone reactions resulting from thiouracil are similar to those 
comphcatmg sulfonam.de therapy I n this connection it is interesting 
to note the work of Sebrell and his co-workers on the prevention of 
experimental agranulocytosis m rats given sulfonamides with hver 
preparations More recendy Goldsmith has found that the neutro- 

PCni ? obtam ^ b Y f “d<ng thiourea to rats could be pre- 
y sim taneous feeding of a solubilized liver preparation 68 
ne mig t 'bonder w h ether further information obtained on the 
mechanism of thiouracil and sulfonamide agranulocytosis might not 
obviate this most serious objection to the use of these drugs. 

It is obviously of paramount importance in the treatment of a 
patient tilth thiouracil to observe closely the total white cell and dif- 
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ferential count of the blood Difficulty in interpretation of the values 
may arise because of the tendency of hyperthyroid patients to have 
a shght leukopenia with a low percentage of neutrophils It would 
seem a wise policy to follow the leukocyte count at daily intervals if 
the total count is as low as 4000 or the differential count shows a fall 
of neutrophils to 40 per cent, and to discontinue the drug if the total 
count dechnes to 3500 or the differential to 30 per cent neutrophils 
Results of Treatment —Prolonged Treatment without Operation - 
Very few reports are available on the preoperative preparation of 
patients with thiouracil Afost of the cases are treated without opera- 
tion in the hope that by controlling the disease as long as it is active 
a permanent remission may finally be obtained It is apparendy too 
early to judge the success of this procedure sinces cases have been 
followed for relatively short periods Of great concern in the long 
term treatment is the possibility of toxic reactions and the necessity 
of close observation It is generally agreed that the disease can be con- 
trolled as long as the drug is used in adequate doses Exacerbation of 
the disease is the rule when thiouracil is discontinued However, Ast- 
wood has reported nine cases of sustained remissions for as long as 
two to rune months after discontinuing therapy 87 
Preoperative Treatment with Thiouracil —Regardless of whether 
long term treatment is practicable, it seems fairly certain that thi- 
ouracil will have a definite place in the preparation of the thyrotoxic 
patient for operation The completeness and certainty of the response 
to thiouracil, and the depletion of a thyroid gland of hormone at the 
time of operation, are practical advantages 
A series of patients with thyrotoxicosis were prepared for operation 
with thiouracil at the Johns Hopkins Hospital in order to determine 
its usefulness Previously it had been the policy to prepare patients 
for operation on the Medical Wards by lodmizadon and routine sup- 
portive measures The patient was then transferred to the Surgical 
Service when, in the combined judgment of both physicians and sur- 
geons, the patient was adequately prepared This policy was continued 
with thiouracil preparation 

So far thirty-four consecutive cases have been treated Twenty-nine 
patients had diffuse toxic goiters, four had adenomatous glands and 
one had carcinoma proved by histological examination 
The patients were given a high vitamin, high caloric diet Small 
doses of phenobarbital were used for sedation Respiratory isolation 
was usually maintained Before specific therapy was begun two basal 
metabolic rate determinations were obtained The course was followed 
by studies of the metabolic rate and by determination of blood cho- 
lesterol once or twice weekly The weight, general symptomatology, 
and size and consistency of the thyroid gland were noted Leukocyte 
counts and differential counts were done twice weekly and more often 
if slightly below normal In most cases, through the cooperation of 
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the ophthalmologies! service, the degree of exophthalmos was mess 
ured objectively with the cxophthalmomctcr before the treatment and 
after operation. 

The first six cases were prepared with thiouracil alone, thereafter 
patients received thiouracil and iodine simultaneously The usual dose 
of thiouracil was 0 6 gm. daily, divided in three doses throughout the 
day Iodine was given in the form of Lugol’s solunon 1 5 cc daily at 
different times than the thiouracil Drug therapy was disconnnued the 
day of operanon. 

Decision about the preparedness of the patient depended upon the 
subsidence of symptoms such as nervousness aod weakness, upon the 
subsidence of the metabolic rate, the gam of weight, rise in cholesterol 
and diminution of the tachycardia. While there is great interest in the 
rate of fall and extent of fall of the metabolic rate under treatment, 
the general condition of the patient and other signs were equally im- 
portant criteria m the decision. 

The average metabolic rate of the patients before drug therapy u as 
plus 55 per cent (range plus 14 to plus 90) After an average of twenty- 
six days (range ten to forty-four days) of thiouracil (with or without 
iodine) the metabolic level averaged plus 18 per cent (range minus 8 
to plus 35) Within five to ten days after operation the average 
metabolic rate was plus 9 per cent (range minus 25 to plus 25) 
Although the average duration of drug therapy was twenty-six days 
the patients remained in the hospital for longer periods. From two to 
seven days were required for control observations before treatment. 
The patients were discharged from the hospital within five to ten 
days after operation to be followed m the dispensary 
Weight gam was usually steady beginning within a few da\ s of 
treatment. Nine patients showed no gam or loss. The average weight 
gam for all patients was 6 pounds (range 0 to 20) Frequently a loss 
of several pounds occurred in the first few days after admission to 
the hospital. This is interpreted as a loss of water at bed rest. 

A fairly steady fall m the pulse rate took place with treatment. The 
average of the daily maximum and minimum pulse rate from four- 
hour charts were plotted aud the fall in pulse level was estimated from 
the graphic curves The average drop in pulse rate was 14 points (range 
0 to 30) Only two patients failed to show a significant fall m pulse 
rate. 

Blood cholesterol rose in a consistent curve as the metabolic rate 
fell The average increase of the blood cholesterol over the level ob- 
tained before treatment for all patients was 79 mg per 100 cc (range 
0 to 200 mg ) Four patients failed to show a significant increase. 

Senons difficulty with leukopenia or agranulocytosis was not en 
countered The average of the lowest leukocyte counts for each pirient 
was 5968 per cu mm Seven patients had counts at some time 
5000 hut only one patient fell below 4000 No dangerously low P cr ^ 
ccntsgcs of granulocytes occurred 
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Objective measurements of the degree of exophthalmos and par- 
ticularly of any change in exophthalmos under therapy are important 
because of the possibility of precipitating progressive exophthalmos 
Measurements by exophthalmometer were taken in eighteen patients be- 
fore treatment and in ten patients both before and after treatment 
There were no marked mere as es or decreases in exophthalmos The 
changes were within 1 to 3 mm of exophthalmos Six of the ten pa- 
tients showed a decrease with treatment, but on the whole the magni- 
tude of the changes were not definitely significant 

Care was taken to anticipate progressive exophthalmos because of 
other reports of its occurrence with thiouracil and the danger of thy- 
roidectomy in such cases Excellent descriptions and discussion of this 
complication of hyperthyroidism have recently been given Mulvany 
has recently presented the subject of exophthalmos of hyperthyroidism 
and the mechanism, pathology and symptomatology of two varieties 
which he terms “thyrotoxic exophthalmos” and “thyrotrophic exoph- 
thalmos,” the latter being the “progressive” or “malignant" type which 
leads to ophthalmoplegia The fact that the exophthalmometer meas- 
urements in the cases in our study remained stationary or tended to 
diminish is evidence that those cases were of the “thyrotoxic” variety 
which according to Mulvany are made worse by thyroid hormone, 
whereas the thyrotrophic variety is improved by thyroid hor- 
monc ^ 

Effect of Iodine Administration before and during Thiouracil 
Therapy —'The general experience seems to be that previous iodine 
administration delays the response to thiouracil Astwood reports some 
delay but the effect was not consistent 87 In the present series seven 
patients had had iodine treatment up to the time of, or to within two 
weeks before thiouracil therapy While some of the patients showed 
a delayed response to thiouracil, the delay was no greater than ob- 
served occasionally in patients who had had no iodine previously 
Some of the iodine treated patients responded as rapidly as those 
previously untreated 

The first six patients treated with thiouracil alone proved at opera- 
tion to have very vascular and friable glands This led to difficulty 
in handling the gland and obtaining hemostasis 56 Because of this un- 
satisfactory aspect of thiouracil preparation the remainder of the 
patients were given lodme and thiouracil simultaneously Since that 
tune the glands have been generally firmer, less vascular and easier 
technically to remove 

Postoperative Course —In no case was there any serious operative oi 
postoperative complication attributable to an increase or an exacerba- 
tion of thyrotoxicosis In nineteen of thirty-four cases the temperaturt 
and pulse were equal to or below the preoperative levels within twenty- 
four hours after operation In the remaining fourteen cases slight tem- 
porary temperature elevations occurred No patients had fever foi 
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more than forty-eight hours after operation Fet er it as most frequently 
associated with hoarseness and tracheobronchitis No other causes of 
fever could be found Elevations of pulse rate out of proportion to the 
temperature nse did not occur One patient developed a hematoma 
in the wound which subsided uneventfully Two patients developed 
unilateral vocal cord paralyses, one of which subsequently remitted 
One patient had hypocalcemia which was controlled by calcium ad- 
ministration. On the whole the postoperative course of these patients 
was uneventful and entirely satisfactory Follow-up of the patients 
after discharge from the hospital is sail in progress 

ILLUSTRATIVE CASES 

A few illustrations of the preoperative and postoperative course of 
these patients ore appended Operations were performed by Dr Alfred 
Blalock, Surgeon m Chief, and the Resident Staff, Drs. Kenneth L. 
Pick roll, William P Longnure, Jr, Herbert E. Sloan, Jr, and George 
W Duncan. Pathological sections were examined by Dr Sam S 
Blackman, Jr, Associate Professor of Pathology The author is in- 
debted to Dr Alfred Blalock for advice and encouragement, and 
permission to use the surgical records Thipuracil was supplied by the 
Lederle Laboratories, Pearl River, New York 

Caso I Preparation with Thiouracil Alone In a Patient Who Had Previously 
Received Iodine 

C S, a 25 year old colored woman, was admitted on December 10, 194} with 
the chief complaints of nervousness and swelling in neck for several months. 

The present illness began with insomnia a year before admission The pauent 
noticed nervousness and a tremor of the body for five months. There was an 
increase m appetite but a weight loss of 18 pounds in six months Her physician 
gave her Lugol s solution, 10 drops daily for six weeks, nntd two weeks before 
admission, and because of lack of improvement In symptoms she was sent to the 
hospital 

Physical examination on admission showed a thin colored female who was 
very exatible and fidgety The temperature was 100 F, the pulse 140, respiration 
24 and blood pressure 130/60 The akin was warm and moist. Exophthalmos was 
visible, and there was alight ltd lag and edema of the upper llda. The thyroid 
gland was visibly and palpably diffusely enlarged soft with a palpable and 
audible bruit The lungs were not remarkable. The heart showed slight enlarge- 
ment to the left with a rapid rate and a soft systolic precordial murmur Abdom 
Utah pelvic and rectal examinations were not remarkable. There was a fine tremor 
of the hands and feet. 

Laboratory examinations showed a negative serological test for syphilis. Blood 
red cell count was 3.8 million, hemoglobin 12.J gnu, hematocrit 39 per cent celLs 
After treatment these rose to 5 million red cells, 13 j 5 gm. hemoglobin and 43 
per cent hematocrit Leukocytes remained between 7400 to 12 000 with normal 
differential counts. Urine and stool examinations were not remarkable 

Other studies were venous pressure 110 mm. of saline circulation time (arm 
to tongue) 8 seconds chest plate-lungs dear heart slightly enlarged to lefts urea 
clearance 70 per cent of norma] electrocardiogram not remarkable except for 
tachycardia. 
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Exophthalmometer measurements were before treatment— right 22 ram, left 
22 mm , after treatment— right 22 mm, left 20 mm 

The patient’s course is illustrated by the chart (Fig 49) There was loss of 
nervousness, tremor and weakness No significant change m the size of the 
thyroid gland was noted, but it seemed to be more firm after treatment 



Subtotal thyroidectomy was earned out The procedure was extremely bloody 
It was difficult to maintain hemostasis because of the marked vascularity and w 
ability of the gland The operative field was dry at the end of operation, how- 
ever and the patient returned to the ward in good condition Because of loss o 
blood at operation and fall m blood pressure, she was given a transfusion during 
nneraoon and another on return to the ward In the afternoon after operatic 
the pulse was 76 and blood pressure 122/78 Thereafter the course was uneventl 
except for some hoarseness and soreness at the operative site 
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Pathological examination of the removed tissue showed very marked and dif- 
fuse hyperplasia with tall columnar cells with loss of colloid. The wdght of the 
removed thyroid tissue was 100 gm In many places the acini were completely 
occluded by overgrowth of cells. The gland had the appearance of an untreated 
case before the days of iodine preparation. 

C«o II Preparation of Patient with Iodine and Thiouractl Simulfaneoudy, 
Who Had Not Received Iodine Previously 

C N n a 33 year old white woman, was admitted with the chief complaints 
of weakness, nervousness and palpitations for three weeks. 
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Fig 50 — Clinic*! course in Case II 


Past history meals that six >ears ago she developed weakness, tiredness, 
weigh t loss and nervousness. Enlargement of the neck and prominent eyes were 
noted, She hid a subtotal thyroidectomy at thit tune in North Carolina- She 
experienced great improvement and continued In good health anol one year ago- 
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Present illness began about one year ago with fatigue and instability of emo- 
tions She became suddenly much worse three weeks before admission with weal 
ness, palpitation, nervousness and attacks of profuse sweating Also there had 
been several attacks of “weakness and numbness” in the extrem toes, lasting about 
five minutes 

Physical examination on admission showed a temperature of 99.6° Fs, poise 
110 and blood pressure 135/72 The patient was a thin nervous woman with 
prominent staring eyes The skin was moist The lid slits were widened. The 
thyroid gland was diffusely enlarged on both sides and moderately firm with no 
audible bruit Scar from previous operation was present The lungs revealed onl> 
slight dullness at the left base The heart showed a systolic murmur over die 
precordium and tachycardia The size was norma] The abdomen tv as not re 
markable The extremities had overactive reflexes 

Laboratory examinations revealed a normal blood cell picture The leukocyte 
counts remained between 70J0 to 9800 Urine examinations were normal 
Other studies were x-ray and fluoroscopy of chest— slight thickened pleura 
in left lower lung fields, normal cardiac outline, no substernal thyroid, venous 
pressure 95 mm saline, circulaaon ome (arm to tongue) 8 seconds 

Exophthalmometer readings were 21 and 18 mm on the right and left eyes 
before treatment, and 18 mm m both eyes after treatment. 

The patient had a temperature elevation to 103° one day which was unex- 
plained and subsided rapidly Although the basal metabolic rate (Fig 50) did 
not fall below plus 25 per cent, the other signs of improvement were dramatic 
with the gain in weight, increase in blood cholesterol and the slowing of the 
pulse rate The patient felt much improved The gland became firmer 

Operation was somewhat difficult because of scamog due to the previous 
operation The gland was firm and gray and did not bleed profusely The patient 
stood the procedure well The tissue removed weighed 88 gm 

The postoperative course was uneventful except on the fourth hospital day 
when the patient complained of numbness and tingling m the extremities Blood 
calcium was 7 0 mg per 100 cc She was given calcium chloride and calcium lac 
tate by mouth The paresthesias disappeared and the blood calcium level was 
8 3 mg per 100 cc on discharge 

Pathological examination of the tissue showed many acmi filled with colloid 
with cells of low cuboidal type Other areas were quite hyperplastic with high 
columnar cells 

Case III Adequate and Uncomplicated Response to Simultaneous Iodine 
and Thiouracil Therapy No Previous Iodine 

E J, a 50 year old colored woman, was admitted with the chief comph int 
of a goiter of three years’ duration 

The present illness started with people calling her attention to swelling u> 
the neck three years ago It caused no symptoms A year ago she noticed nervous 
ness, increase m appetite and weight loss She had swelling of the ankles after 
long standing and became quite weak The symptoms gradually became worse 
and she lost 45 pounds Dyspnea on moderate ex-eraon developed 

Physical examination showed a temperature of 1002° F, pulse 128 and blood 
pressure 144/64 The patient looked emaciated, was fidgety and apprehensive 
The skin was warm and moist, especially the palms and soles The eyes showed 
poor convergence and lack of wrinkling of forehead on upward gaze The nee 
showed a markedly enlarged thyroid, firm and slightly nodular The lungs v ere 
clear The heart was enlarged to the left with a visible precordial pulsation 
There was a loud systolic murmur over the precordium and at the apex. Abdom 
mal examination revealed the liver palpable one fingerbreadth below the costal 
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margin Pelvic and rectal observations were normal There was a tremor of the 
hands. 

Laboratory work showed a normal blood cell picture, the leukocytes remain 
mg between 8200 to 11,000 The unne was normal 

Other studies were x ray of chest— the heart was enlarged mostly to the 
left, lungs clear no substemal thyroid total serum protein 6J1 gm per 100 cc.{ 
electrocardiogram-normal record except for tachycardia 
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Fig J1 — Clinical course in Case in 


Exophthalmometer measurements were 70 ram right, 21 min Iefc before 
treatment 20 m right, and IS mm left eje after treatment 

1 he patients course was one of stead}- improvement (Fig JO The thyroid 
gland seemed to become definitely smaller under treatment 

At operation a firm, whitish gland was found No technical difficult} was 
encountered The postoperative course was entirely uneventful except for a 



316 


ELLIOT V NEWMAN 


period of one-half hour during the first day when the pulse was said to be 110 
and irregular This apparently subsided spontaneously and the pulse was 85 per 
minute six hours after operation 

Pathological examination of the removed tissue showed diffuse mode rate hy- 
perplasia There was no adenoma The tissue weighed 55 gm 

Case IV Preparation with Thiouracii tor Thirty days and Iodine in Addition 
for the Last Fifteen Days 

E P , a 44 year old colored woman, was admitted with the chief complaints 
of “goiter,” weight loss and nervousness 



The present illness began about six months before admission with nervousness, 
sleeplessness and feeling warm all the time Swelling of the neck was noted foi 
four months, and her eves became prominent Weakness m the legs became 
marked Appetite was increased She lost 27 pounds in the course of the illness 



THIOURACIL AND HYPERTHYROIDISM 


317 


Physical examination showed a temperature of 98.6 F., pulse 98 and blood 
pressure 184/90 The paaent was moderately -well nourished but nervous and 
‘jumpy” with quick speech and spontaneous laughter The skin was warm and 
moist. The lid slits were widened but no other eye signs were made out The 
tonsils were large The thyroid gland was diffusely enlarged to about three 
times normal size it was soft and a bruit was beard The lungs were dear The 
heart seemed enlarged to the left. There u ere soft systolic murmur* at the apex 
and pulmonic areas. Abdominal pelvic and rectal examinations were not remark 
able. Reflexes were hyperactive and a fine tremor of fingers was present 

Laboratory examinations showed a normal blood cell picture The leukocyte 
count remained between 6300 and 12 000 Urine examinations were normal 
Other studies were venom pressure 80 mm. of saline, circulation time (arm 
to caroad sinus) 14 seconds x ray of chest— the heart was within normal limits 
lungs were dear except for small calcified area probably in the pleura electro- 
cardiogram— record suggested left sided enlargement and “strain." 

Exophthalmometer measurements were 15 and 16 mm. in the right and left 
eyes before treatment and 16 and 17 mm. after treatment. 

The patient’s course is shown m Fig 52 The temperature elevations were 
thought to be due to pharyngitis and tonsillitis Throat cultures showed beta 
hemolytic streptococci and there was some white exudate on the tonsils. This 
d eared up with sulfadiazine throat spray The paaent became much less jittery 
with treatment. No change was noted in the thyroid gland. 

At operation the gland was diffusely enlarged Hemorrhage encountered was 
marked but not extreme The postoperaave course of the patient was uneventful 
She complained of some hoarseness and discomfort at the sire of operation. A 
small amount of bloody fluid was aspirated from the wound 

Pathological study of the removed tissue showed marked hyperplasia, with 
arc ^_°f infolding of tali columnar epithelium with almost no colloid m 
the acini The weight of the tissue removed was 33 gm. 


Case V Thiouracil Treahnent after Demonstrated Failure to Respond to 
Iodine, with Febrile Reaction 

H D n a 47 year old colored woman, was admitted with the chief complaints 
ot Jittery ted mg lump in neck and weight loss for six months 

Past history revealed that she had a large goiter removed twenty years ago 
at another hospital. She apparently had no symptoms of hyperthyroidism at 
thattnne. She was asymptomatic until the present episode. 

The present illness began six months before admission with feeling of weak 
ness and tiredness. For the last month she had been very nervous. Appetite re- 
mamed good, but she lost 20 pounds In sue months. She noticed a swelling in 
the neck. Four months ago her physician gave her Lugols solution, ten drops 
three tunes a day for two weeks with some relief but she has had no treat- 
ment since. 

b tht mcdlcal dispensary where a diagnosis of 
hyperthyroidism with a nodular goiter was made. She was admitted to the sar- 
pal stmre and pkCTd on iodine therapy for two wee la (Fig 53) Because of 
complete lick of lmprorement symptomancahy and physically she war tram- 
ferra) to the medical service for thiourao! preparation. 

Pnyn cat examination ihowed a temperature of 98 7 F„ pulse 90 and blood 
pressure 13(5/80. The paaent sqnirmed and fidgeted about the bed. The ikm was 
loose, moist and warm. The ey ct did not appear prominent and the lid slits 
were not wide, but there was some edema of the lids. The neck showed an old 
operame scar The thyroid gland was diffusely enlarged on the right side, bat 
slightly nodular the left side showed a nodule the size of a small egg The 
lungs were clear The heart was enlarged to the left, the point of maximum 
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impulse being 8 cm to the left in the fifth interspace. There were systolic mur- 
murs at the apex and pulmonic areas Abdominal, pelvic and rectal examinations 
revealed no significantly abnormal findings A fine tremor of the hands and 
quite active reflexes were present 

Laboratory work showed a normal blood cell picture Leukocytes remained 
between <5000 to 7200 The urine was normal 

Other studies were venous pressure 140 mm of saline, total serum protein 
7 7 gm per 100 cc , throat culture— normal throat flora, urine culture-sterile, 



blood culture at the time of fever-no growth, electrocardiogram-normal record 
except for tachycardia, x-ray of chest-lungs clear, heart enlarged, no evidence 
of substernal thyroid 

Exophthalmometer measurement m the course of treatment was 21 mm m 


b0t The panent’s course is illustrated by the chart. It was complicated by the 
development of fever which subsided on discontinuing thiouracii and recurred 
slightly on giving a small dose Thiouracii was resumed again after three days 
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and no fever was encountered Although the basal metabolic rate had fallen from 
the previous level of plus 40 per cent to only pins 25 per cent, because of the 
patient’s general symptomatic improvement and beginning weight g3in and nse 
in cholesterol with a lowering of the pulse and blood pressure (to 100/66) she 
was considered by both surgeons and physicians to be m adequate condition for 
operation 

At operation there was much scarring from previous operation. The gland 
showed the gross characteristics of hyperplasia With some difficulty many 
bleeding points were controlled and the wound was finally dry The pa Dent 
withstood the operation well 

The postoperative course was entirely uneventful. There was hoarseness for 
two days but the voice was normal at the time of discharge. Convalescence was 
earned out on the medical wards with improvement in nervousness and rapid 
weight gam 

Pathological examination of the removed tissue showed fetal and Hurthle 
cell adenomas The adenomatous areas had small acini with little colloid and 
larked hyperplasia The surrounding thyroid tissue showed marked hyperplasia 
with marked variation in the size of the acini and the amount of colloid m them 
The weight of the removed tissue was 57 gm. 


Caso VI Simultaneous Thiouracil and Iodine Preparation in a Male 
Patient with Exophthalmos 

J a 35 year old white nun was admitted with the chief complaint of 
nervousness of ten months* duration 

The present illness began with weight loss and craving for carbohydrate food 
tor five months the patient noted nervousness and for two months had palpi 
0n cn ^ Bon A few weeks ago fnends commented on 
Strtngth f' mau,cd good He lost 50 pounds m the course 
°* mf ^ ad not ^^ved any medication 

,ho "i cd a rcm P' nitu « of lOOti F, pulse 120 and blood 
rallied r.mrlK- end ru ^00™ \“PP carance was of a thin, netTouJ person who 
u' ,th ^ hand5 - Thc '>•* very proJnment. The 
jccrinn nf rhe t ^^5 ori ] ea b uc not above. There was mild diffuse in 

^ Th ' 1,(55 were norral “ d temuon normal to 

S/S,™ ophthalmometer readmgs nght eye 23 mm. left eye 22 mm 

with fl ilrcrht hrntt xr I ° lccte< ** thyroid gland was diffusely enlarged, soft 

S SSXz atffuS; JZ'Fx t ™ T 

0 nor ™ U blood cell picture. Leukocyte 
counts remained between 7600 and 10 000 Tlnn» . , 

sugar on one occaaou Urule ™ nonnaI eree P t for 2 f luj 

no aubncrrS^htTriid 6 f * ^ ^ clle5T “^ eart an d aorta normal, lungs dear 

-Ch T ££ Jr'i 1 ” 011 T 8 " 93 mg P« 100 dcctrocariogram 
TO ' 11 «“"* "> 1- P« >00 cc throat 

ner^m and'fdt mu 'S'st^n^TH^f ™ **1 ch “ t f' 8 54, f H ‘ bcajm ' ,K> 

demess m both nipples “ mplai T! ° f : d *“ 

and were tlwhriv nr? d a had tender nodule* in the areolar are* 

u'trh rrMirmw ^ patlcrir5 exophthalmos caused some concern since 

mnmefer C ^ e stCme ^ to become more prominent. Exophthal 

22 rn 2T r, f Tuincd at 22 mm. In the left eye but increased from 

~T 5° ? cht c >’ c ' Examination b> Dr Frank B. Walsh showed 

Rh the lids and possiblj Iou grade edema of the conjunctiva- The 
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eyes were easily pushed back into the orbits It was Dr Walsh’s opinion that 
the patient presented only minimal signs which might suggest that he would 
develop progressive exophthalmos The patient was followed closely in regard 
to his eyes because of die relatively much higher frequency of progressive ex- 
ophthalmos m males than females with hyperthyroidism 

Subtotal thyroidectomy was earned out The gland was quite firm and no 
technical difficulty was encountered The postoperative course was complicated 



by a marked hoarseness and cough with temperature elevation to 101 0° F f°r 
two days This was thought to be due to laryngitis and tracheins The vocal 
cords were slightly thickened The chest plate showed the lungs clear 
merazine was given for a few days and the symptoms and fever subsided i ne 
remainder of the convalescence was uneventful 

Pathological examination of the tissue removed at operation showed generany 
slight to moderate hyperplasia In some small foci there was marked hyperplasia 
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Molt of the acini were fairly large and filled with colloid 


weighed 71 gm 
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MEDICAL MYCOLOGY 

Edmund L. Keener', M D * 

It is the purpose of this clinic to discuss the common fungous 
diseases and point out some of the significant and the recent con- 
tributions made for each disease For the sake of clarity and of con- 
venience the various superficial mycotic infections will be discussed 
together under the heading of “dermatophytosis" and the deep-seated 
mycotic infections will be taken up individually 

DERMATOPHYTOSIS 

Dermatophytosis is a more or less superficial infection of the skin, 
the hair and the nails caused by any one of the fungi known as the 
dermatophytes The fungi included in the genera of Trichophyton, 
Epidermophyton, Microsporum and Candida (Monilin) are referred to 
as the dermatophytes. These parasites may infect many different body 
regions and have a wide range of morbid anatomical expressions It 
is because of these two latter characteristics that so many confusing 
terms have invaded the literature. Tinea, which means “worm,” pre- 
cedes pedis, capitis, and cruris on occasions to denote the region of 
the body infected and then on other occasions is used before circmata 
and imbricata, to describe an anatomical expression of the infection 
Only one or two species of each of the genera referred to above 
are of clinical importance Trichophvton mentagraphytes and Trich- 
ophyton rubmm commonly infect the skm and the nails of the feet, 
Epidermophyton floccosum commonly infects the skm of the groin, 
Microsporum audouuu and Microsporum felineuin commonly mfecc 
the hairs of the scalp in children, and Candida albicans, which may 
also produce deep-seated lesions, commonly infects the mucous mem- 
branes of the month (thrush) and the vagina 

Diagnoiu^-C/micaJ Picture —The matter of making a clini cal diag- 
nosis of dermatophytosis is usually not difficult. Occasionally, how- 
ever, chemical dermatitis and skin manifestations of hypersensitivity 
simulate dermatophytosis. Therefore, because the diagnosis of fungous 
infection cannot be made with certainty in all cases on clinical grounds 
alone, the laboratory evidence of the presence of a dermatophyte by 

From the Medical dime, the School of Medicine, Johns Hopkins University 
and Hospital, Baltimore, Maryland. Part of the work described m this paper was 
done under a contract, recommended by the Committee on Medical Research, 
between the Office of Scientific Research and Development and the Johns Hop- 
kins Univemrj 

* Instructor in Mediane, Johns Hopkins University School of Medicine) As 
sistant Vistting Physician Johns Hopkins Hospital 
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mcroscopm examination or by culture is essential in a scientific study 
f -rL^ affecG ° n where dermatophytosis is suspected 7 

Ihe dermatophytes produce a characteristic sporulatmg mycelium 
in culture (Fig 55) but they are present in the skin and the hair 



t € 

C 

as continuous or fragmented hyphae The demonstration of hyphae, 
by microscopic examination of material from the infected areas, is suf- 
ficient to make a diagnosis of dermatophytosis 
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Laboratory Examination —The material to be studied must be col- 
lected properly A scalpel should be used to obtain scrapings of skin 
from lesions on the toes and m the groin The active edge, not the 
center, of the lesion should be scraped It must be remembered that 
fungous infections heal from the center and if the hyphae are to be 
found they will be located at the periphery of the lesion If the lesion 
is vesicular, the roof of the vesicle should be completely removed 
mth scissors and if the hair is affected an affected hair should be 
epilated with forceps The specimen for examination should then be 
placed upon a slide and covered with 10 per cent sodium hydroxide 
Several hours must elapse to allow the sodium h} droxide to clear the 
specimen before making the microscopic examination 

It is also desirable to culture material from infected areas Skin scrap- 
ings, or the roof of a vesicle or an infected hair should be planted 
on Sabouraud's dextrose agar and incubated at 30° C. The identifica- 
tion of the fungus bj its gross and microscopic cultural characteristics 
should be attempted only bv an experienced mycologist. The isolation 
and classification of the fungus is an academic nicety and is not essen- 
tial for the proper treatment of the paaenr 
Skm Test— It is important to discuss briefly the value of the skin 
test in diagnosing dermatophytosis Once the body has become in- 
fected by a fungus certain alterations occur which affect the reactivity 
of the tissues toward subsequent contact with the fungus or the pro- 
tein of the fungus This altered reactivity that results from infection 
is spoken of as “bacterial hypersensitivity,” “hypersensitivity of in- 
fection,’' or “tuberculin type hypersensitivity ” It is quite possible that 
an “anaphylactic ’ t\ pe of hypersensitivity to the polysaccharide frac- 
tion of the fungus also develops 

There is available on the commercial market a crude extract of the 
Trichophyton species which is suitable for the testing of “hypersen- 
sinvitv of infection ' This extract is known as tncbophytm The test 
is performed by injecting 0 1 cc of a 1 30 dilution of trichophyton 
(Lederle) intradermally on the volar surface of the forearm The test 
is interpreted forty eight hours later and if an area of erythema and 
induration occurs at the site of injection, it is spoken of as being 
posttne The posttave test only indicates that at some time in the 
immediate or distant past the host has been infected with fungi and 
is therefore of limited value m making a diagnosis of dermatophytosis 
A negative tnchophytm test is helpful in ruling out dermatophytosis 
just as a negative tuberculin test is of assistance in ruling out a 
tuberculous infection 

Fluorescence Test —The fact that hairs infected by the Microsporum 
dermatophytes fluoresce under filtered ultraviolet radiation is fre- 
quendv used as an aid m the diagnosis of fungous infection of the 
scalp m children Inexpensive units for the production of filtered ultra- 
violet radiaoon are available on the commercial market These units are 
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commonly referred to as “Wood’s lights,” being named for their 
inventor, Dr Robert Wood, Emeritus Professor of Physics at the 
Johns Hopkins University 

Treatment —A compound to be effective in the treatment of dermato- 
phytosis must first possess the power to inhibit the growth of fungi 
or actually kill the fungi Secondly, it must be able to penetrate the 
stratum comeum and come into contact with the fragments of hyphae 
that are embedded there Penetration can be abetted by incorporating 
the compound into vehicles that possess the power of penetration m 
their own right Thirdly, the compound should possess an antibacterial 
effect, because essentially every fungous infection is complicated by 
secondary bacterial infection and the hypersensitive reaction to this 
bacterial infection Fourthly, the compound and the vehicle in which 
it is placed should be neither irritating nor sensitizing 

As a result of research recently conducted under the auspices of 
the Office of Scientific Research and Development 1 2 - 8> 4 there have 
been developed two preparations which satisfy the above qualifica- 
tions These are propionate-propionic acid ointment* and undecylenate- 
undecylenic acid ointment f There is little difference in the clinical 
effectiveness of these two ointments, but the propionate-propionic acid 
ointment possesses more antibacterial effect in vitro than the un- 
decylenate-undecylemc acid ointment It is of further importance to 
point out that by in vitro tests the propionate-propionic acid ointment 
has more fungistatic activity than full strength Whitfield’s ointment 
and 10 per cent ammomated mercury ointment and has more anti- 
bacterial effect than full strength Whitfield’s ointment, 10 per cent 
ammomated mercury ointment, 5 per cent sulfathiazole ointment and 
0 5 per cent tyrothricin ointment 

The propionate-propionic acid ointment and the undecylenate- 
undecyleruc acid ointment are satisfactory for the treatment of der- 
matophytosis of the feet, the groin and the smooth skin and either 
preparation is an improvement over any one method of treatment 
that has been formerly employed In this respect the treatment of 


dermatophytosis has been fairly standardized 
For the treatment of dermatophytosis of the feet, either ointment 
should be applied over the toes, between the toes and under the toes 
every night The following morning the ointment should be removed 
with soap and water or with a towel and the feet dusted with talcum 
A calcium propionate dusting powder:): is now available which is 
superior to pure talcum powder Some of the powder should also be 

* Propionate-propionic acid ointment sodium propionate 16 4, propionic acid 
3 6, propylene glycol 5 0, n-propyl alcohol 10 0, “carbowax (4000)” 35 0, zinc 
stearate 5 0, water sufficient to make 100 0 

4 Undecylenate-undecylemc acid ointment undecyleruc acid 10 0, tncthann- 
1 amine 6 0, propylene glycol 14 0, “carbowax (1500)” 10 0, “carbowax (4000) 
40 0, water sufficient to make 1000 

J Calcium propionate dusting powder calcium propionate 15 0, talcum 85 0 
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dusted into the shoes This treatment must be adhered to until the 
lesions have completely healed and then continued for several weeks 
thereafter It is important to stress that the use of keratolyoc agents, 
the procedure of opening widely vesicular lesions on the soles of the 
feet, and the use of warm potassium permanganate (1 3000) soaks 
for acute eczematoid lesions should not be lost sight of and must 
supplement the use of either the propionate-propionic acid ointment 
or the undecylenate-undecylenic acid ointment 



irllv l 'nn^rjn^^ OII H^ raUn ^ / a* effect of 10 per cent sodium csprylate 

a^™u^L‘ CnP ' pk " “ d ““ ° f Brewer ) The 

dear area surrounding the cup represents the zone of complete inhibition 

For the treatment of dermatophytosis of the groin or smooth skm, 
either ointment should be applied every night and every morning The 
m cn s ou also be applied to the normal skin immediately sur- 
rounding the infected area. The treatment must be continued for 
approiama e y one week after the lesions have completely healed 
lo date the only satisfactory method of treating dermatophytosis 
of the hairs of the scalp has been x-ray epilation This treatment must 
be administered by an expert. At the moment there arc severe cpi- 
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demies of dermatophytosis of the scalp in New York City, Pittsburgh, 
Philadelphia and Hagerstown, Maryland Under the auspices of the 
United States Public Health Service extensive research is being con- 
ducted m these communities and it is to be hoped that a satisfactory 
scheme of medical treatment will be developed as a result of these 
investigations 

The development of the -fatty acids as inhibitors of pathogenic fungi 
promises to lend assistance in the treatment of infections due to 
Candida albicans in the mouth (thrush) and in the vagina A 20 per 
cent solution of sodium caprylate adjusted to pH 7 4 and applied three 
or four times daily to lesions in the mouth has been very effective 
A 10 per cent sodium caprylate jelly has been found to be very active 
in vitro against Candida albicans (Fig 56) and its use m vivo in the 
treatment of vaginal infections due to this orgamsm appears to be 
promising 

SPOROTRICHOSIS 

Sporotrichosis was first discovered in Baltimore by Schenck® in 1896 
Four years later Hektoen and Perkins 8 named the causative fungus, 
Sporotnchum schencki The great majority of the reported cases have 
occurred in France, the United States and South America 

It is believed that the fungus grows on vegetation and that humans 
are infected from tins source Many cases have followed wounds of the 
upper extremity by barberry thorns, by straw and by grains Acci- 
dental laboratory infections have occurred and there is on record a 
case m which there was direct transmission from human to human. 

Diagnosis —Clinical Picture —The cluneal picture of a typical case 
is so striking that, once seen, the disease will always be readily recog- 
nized Extending from the primary lesion, which is usually an ulcer 
or abscess about the wrist, there will be seen upon the surface of the 
extremity a line of hard or soft elevated nodules that are neither hot 
nor tender Between these nodules there are usually reddened lines 
that demarcate the course of the lymphatic vessels If sufficient time 
has elapsed between the onset of the disease and the time when the 
patient first presents himself for treatment, some of the softer nodules 
will have developed a draining sinus from which pus can be expressed 
It is rare for the disease to spread beyond the regional lymph glands 
but Beurmann 7 of France, has reported cases m which metastatic 
lesions have occurred m the lungs, the liver and the testicles It is 
not uncommon to discover that the patient with sporotrichosis is 
suffering from some debilitating disease which lowers his resistance to 
infection sufficiently to allow the fungus to gain a foothold One of 
our cases has diabetes mellitus and there are many cases reported in the 
literature m which pulmonary tuberculosis has preceded the infection 
by Sporotnchum schencki 

Laboratory Examination —The diagnosis is established by culturing 
the organism from a subcutaneous abscess A higher percentage of 







Sporo trichum schencKj on Sabou- 
U first the colony is whitish shiny 
rrowth As the age of the culture 


Fig 57 -Fungi that produce deep-seated infections. I, Cryptococctu neoformans. II Sporotnchum schcncki 
111 Blastomyces derma tiudis IV, Cocadioides immita. V, Phhlophora verrucosa. VI, Histoplasma capsularum 
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increases the whitish color changes to a light tan, then to a coffee 
brown and finally may become black The surface of the colony 
usually remains shiny but becomes wrinkled with age (Fig 57) 

Skin Tests —The diagnosis can further be established by skin testing 
Moore and Davis 3 as early as 1918 obtained positive “tuberculm-like” 
skin tests by injecting intradermally a killed spore suspension We have 
recently been able to demonstrate positive skin reactions with 0 1 cc 
of a 1 1000 dilution of a two weeks old broth filtrate of Sporotrichum 
schencki (Fig 58) The broth filtrate gives negative reactions in nor- 
mal controls 



Fig 58 —Demonstrating the results of skm tests with 1 1000 dilutions of broth 
filtrates of Sporotrichum schenclu prepared from stock and autogenous species 
Numbers 1, 2, 3, 4, 5 and 6 represent results obtained from stock strain filtrates 
prepared after cultures had grown, 1, 2, 3, 4, 5 and 6 weeks, respectively Num- 
bers 7, 8 and 9 represent results obtained from autogenous strain filtrates pre- 
pared after cultures had grown 2, 4 and 6 weeks, respectively Sufficient antigen 
was obtained after a growth of 1 to 2 weeks to elicit positive skm reactions 
Tests were read after 48 hours 

Treatment— The disease usually responds dramatically to the admin- 
istration of iodides Just recently we have treated two patients with 
parenteral injections of fatty acids One patient received intramuscu- 
lar injections and local applications of sodium undecylenate and the 
second patient received intravenous injections and local applications 
of sodium caprylate Both fatty acid salts are effective m vitro against 
Sporotrichum schencki 8 Neither patient improved under intensive 
treatment but both patients responded readily to the oral administra- 
tion of potassium iodide (Figs 59 and 60) 
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Fig 59 -UlostraanB the cgecunaea of potmrium iodide in the treatment of 
jporotn chons. I and II, Before treatment. HI and IV Eight week* after treat 
ment. Potascnm iodide \ns a dmj mitered to the point of intolerance which for 
this patient was 36 gm daily Patient was discharged taking 2 5 gim daflj 
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Fig 60 —Illustrating the effectiveness of potassium iodide m the treatment of 
sporotrichosis I, Before treatment II, Four weeks after treatment Efficacious re- 
sults were obtained with small doses of potassium iodide (6 gm daily) 


COCCIDIOIDOMYCOSIS 

* 

Coccidioidomycosis is the name originated by Dickson 11 12 of Stan- 
ford University for the disease produced by the fungus, Coccidioides 
immitis The disease was actually first reported m South America in 
1892 by Wernicke 18 It is imperative not to confuse coccidiosis with 
coccidioidomycosis Coccidiosis is an infection produced by one of 
the animal parasites included m the order Coccidia of the class 
Sporozoa The Coccidia commonly infect the intestines of chickens 
and other birds, the livers of rabbits, and the intestines of dogs 
and cats 

The fungus, Coccidioides immitis, occurs in the soil of and regions 
of the United States, that is, the San Joaquin Valley in Southern 
California, Southern Arizona, Southern Utah, Western Texas and a 
portion of New Mexico, and has also been found in Northern Mexico, 
Italy and Hawaii Emmons 14 has recently suggested that the fungus 
may have a rodent reservoir 

Diagnosis —Initial Infection — V ery frequently individuals living W 
endemic areas may become infected without manifesting any clinical 
evidence of the disease Furthermore, the lesions heal and confer upon 
these individuals immunity against subsequent infection Individuals 
moving into or through endemic areas may acquire an initial infection 
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and repeat the parasitic phase of the life cycle It is the “sphe 
that is found in the sputum of patients infected with Coccidi 
immitis 

Patients who are infected or have been infected with Coccidi 
immitis give a positive “tubercuhn-like” skin reaction to the i 
dermal administration of 0 1 cc of a 1 100 dilution of coccidu 
Furthermore, coccidioidin can be employed as an antigen for pi 
ltin and complement fixation tests Precipitins are usually prese 
the initial infections that are clinically apparent but are absent i 
disseminated infections The titer of complement fixation usually 
with the seventy of the infection 

The sedimentation rate of red corpuscles is accelerated in a 
coccidioidomycosis There is an increase in the leukocyte cou 
the initial infection with a concomitant eosinophilia As the infe 
is arrested a relative and absolute lymphocytosis occurs 

Treatment —There is no specific form of treatment for cocc 
domycosis In vitro and m vivo tests with the sulfonamides hav< 
with failure Penicillin likewise is ineffective The use of thymo 
iodides have never given satisfactory results A strict regimen o: 
rest is the best method of effecting a cure In other words, the p; 
should be treated as though he had tuberculosis and should rerm 
bed until he has clinically recovered, until the x-rays have lndi 
the lesions to be regressing and until the sedimentation rati 
returned to normal 


BLASTOMYCOSIS 

This disease was first discovered in Baltimore in 1894 by Gilch 
who later 10 named the causative fungus Blastomyces dermat 
Actually the name blastomycosis is doubly a misnomer It was 
thought that the causative organism was a true yeast and sec< 
it was thought that “Blastomyces” was the proper scientific nam 
the yeasts Actually, however, the orgamsm is not a true yeast th 
it has a yeastlike form in the tissues, and Saccharomyces is the p 
scientific name for yeasts and not “Blastomyces ” 

Diagnosis —Clinical Picture —In the majority of cases the pn 
lesion appears on the skin of the face, hands, wrists or fore 
There first appears a firm papule and about this a number of sj 
dary nodules develop which gradually enlarge and coalesce " 
lesions break down and discharge purulent material from their cei 
As the lesion progresses there appears a large, elevated mass of 
with an irregular ulcerated surface that resembles somewhat a tub 
lous ulcer Healing occurs first in the central portion of the 1 
and is followed by the formation of scar tissue 
The disease tends to progress slowly Dissemination may occi 
spread through the subcutaneous tissues, by contact, and by w: 
the lvmnhatics or the blood stream Any organ or tissue in the 
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may be attacked The lungs are frequently involved and the symptoms 
and signs of pulmonary blastomycosis bear a striking resemblance to 
those of pulmonary tuberculosis 

Laboratory Diagnosis —The diagnosis is established by demonstrating 
the organism in pus or sputum In the body tissues the fungus occurs 
only as a round or oval yeasthke cell which reproduces by budding 
These cells are easier to demonstrate if the material to be examined 
is first treated with 20 per cent sodium hydroxide. The finding of 
doubly-contoured budding cells with granular contents and which in 
size are slightly smaller than leukocytes makes the diagnosis certain 
Cultures are readily obtained on Sabouraud’s dextrose agar if there 
are not too many contaminating bacteria The colomes first appear 
smooth and grayish but soon become wrinkled Finally a white, 
cottony growth with a central umbo develops (Fig 57) Cultures on 
blood dextrose agar incubated at 37° C do not develop a filamentous 
growth but remain yeastlike m appearance. 

Skm Test — The diagnosis can further be established by slan test- 
ing A tuberculin-like skm reaction is obtained in patients wnth 
blastomycosis by injecting mtradermally a heat-killed vaccine pre- 
pared from the yeastlike form of the fungus 
Treatment —If the patient presents himself in the early stages of the 
disease when the lesion is small and accessible, the surgical removal 
of the lesion is advisable. If, however, the lesion is not suitable for 
surgical excision x-ray therapy m addition to large doses of potassium 
iodide should be recommended. 

If the disease has disseminated, iodides are usually ineffective and 
actually may be dangerous in patients who have developed a hyper- 
sensitivity to the fungous infection. Martin and Smith 17 11 have prop- 
erly recommended desensinzation with a heat-killed vaccine before 
the institution of iodide therapy in patients who are hypersensitive. 
TTicy believe that satisfactory results can be obtained often from iodide 
therapy in systemic blastomycosis if desensitization is first earned out. 

Recently we have demonstrated 0 10 by in vitro studies that the 
sulfonamides and penicillin are not effective against Blastomyces der- 
matmdis and we feel that their use m the treatment of cutaneous or 
disseminated blastomvcosis is not indicated. 

CRYPTOCOCCOSIS (TORULOSIS) 

Cryptococcosis was first described in Germany in 1895 by Basse 1 ' 
and Buschke.- 11 The causative fungus, Crvptococcns neoformans 
(Torula histolytica), is a yeastlike organism which has a special 
affinity for the tissues of the central nervous system but which may 
also attack the lungs as well as other organs of the body It may also 
produce a localized infection of the skm. 

Diagnosis.— Cluneal Picture —As a rule the disease begins insidiously 
wnth symptoms pointing to involvement of the central nervous system. 
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Persistent severe headache, stiffness of the neck and vomiting are com- 
mon complaints Later dimness of vision and diplopia may occur Con- 
vulsions are not uncommon Examination of the spinal fluid usually 
reveals an increase in pressure with an mcrease in lymphocytic cells 
and occasionally there is an mcrease in the albumin and globulin con- 
tent A specific diagnosis cannot be made from these signs and symp- 
toms, and it is not until the yeast cells are demonstrated m the spinal 
fluid sediment or the organism cultured on Sabouraud’s dextrose agar 
that one can be certain of the diagnosis 

The lungs are frequently affected and the clinical picture is often 
confused with pulmonary tuberculosis and other pulmonary mycotic 
infections The primary lesion is thought to occur in the lungs with 
metastases occurring to the brain by way of the blood stream The 
organism may simularly dissemmate to mvolve other organs of the 
body, particularly the spleen, hver, kidneys and skin 

Laboratory Examination —The diagnosis is established by demon- 
strating budding yeast cells in the centrifuged spmal fluid sediment In 
a Gram’s stain preparation these cells stain dark blue with a reddish 
capsule 

On Sabouraud’s dextrose agar the organism grows slowly At first 
the growth is moist, smooth and cream colored As the culture ages 
the color changes to yellow and then to brown (Fig 57) 

Treatment— No effective method of specifically treating this fungous 
infection has been reported The disease is slowly progressive and 
usually fatal The administration of large doses of potassium iodide to 
the point of intolerance is warranted The organism is not very sus- 
ceptible to the sulfonamides , but sulfathiazole in a concentration of 
1 0 per cent completely inhibits the growth m vitro 0 and because 
of the lack of specific methods of treatment an intensive course of 
sulfonamide therapy is justifiable Penicillin does not inhibit the growth 
of the organism m vitro 10 and its use m the treatment of this disease 
is not indicated The treatment for the most part must be purely 
symptomatic 

CHROMOBLASTOMYCOSIS 

The first case of chromoblastomycosis was studied by Pedroso 21 w 
Brazil in 1911 Lane 22 described the first case in the United States w 
1915 and Medlar 23 - 24 in the same year was the first to grow the causa- 
tive fungus, ■which was named Phialophora verrucosa The disease, 
although rare, is worldwide in distribution Eight cases have now been 
reported m the Umted States It is important to note that many fung 1 
have been described as causing chromoblastomycosis but most of the 
cases have been due to either Phialophora verrucosa or Hormoden- 
drum pedrosoi The name of the disease, chromoblastomycosis, w aS 
selected on the basis of the dark color of the fungous cells in the 
lesions Then, too, the disease was thought to resemble m many ways 
blastomycosis All races are susceptible The laboring classes, paracu- 
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larly die agriculturists, arc almost exclusively affected This is prob- 
ably due to their contact with vegetation 

Diagnosis.— The disease is confined to the shin and for the most part 
the lesions are unilateral and occur on the lower extremities There is 
frequently a striking similarity to blastomycosis The typical lesions 
which develop over a period of several years are pedunculated cauh- 
flower-hke excrescences which occasionally ulcerate Elephantiasis mav 
develop concomitandv Regional adenopathy frequently occurs and 
is thought to be the result of secondary bacterial infection in the 
primary mycooc lesion Systemic manifestations to the infection do 
not occur unless there is a secondary bacterial infecoon Local pain 
and pruritus mfrequendy occur 

The diagnosis is established by demonstrating brownish, thick -walled, 
septate cells in the pus removed from fresh lesions In the old necrotic 
lesions small septate filaments may 7 be observed 

The organism grows very slow lv on Sabouraud’s dextrose agar The 
colonies appear velvety and vary in color from dark olive to black 
(Fig 57) 

Treatment —The disease is slowly progressive but never fatal If the 
paoent is seen early in the course of the disease the lesion or lesions 
should b e excised If the disease has progressed so that surgical removal 
is impossible, x-ray therapy combined with large doses of potassium 
iodide should be recommended We have recently demonstrated 0 that 
Phialophora verrucosa is completely inhibited in vitro by sodium sul- 
famerazine in a concentration of 50 mg per cent. Therefore, the use 
of sodium svlfameranne or sulfamerazme in the treatment of chromo- 
blastomycosis due to Phialophora verrucosa is warranted Penicillin 
docs not inhibit the growth of Phialophora verrucosa in vitro 10 and 
its use in the treatment of this disease is not indicated 


HISTOPLASMOSIS 

The disease, histoplasmosis, was first discovered in the Panama Canal 
Zone by Darling- 0 in 1906 Darling originally believed the causative 
organism was a protozoan and therefore gave it the name Histoplasma 
capsulawm and accordingly named the disease histoplasmosis De Mon- 
breum 00 ,n 1934 reported that the organism could be grown in yeast- 
like and mycelial forms Furthermore, De MonbreunW produced the 
disease in monkeys and demonstrated that the intracellular phase of the 
parasite was the yeasthke form He firmly established the fungus as 
the enologic organism in histoplasmosis. As a result of his studies, De 
Monbmim proposed to change the name of the fungus and of the 
disease because of Darlings misconception of the systemic position of 
the organism but since Darling created a new generic and a new 
specific name for the parasite such a change is not -warranted The 
disease is not common and to m> knowledge the diagnosis has been 
made before autops) in onl) one reported case 
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Diagnosis —Clinical Picture —The picture is usually that of emacia- 
tion, weakness, fever, anemia, leukopenia and splenomegaly Hepato- 
megaly, ulcerative colitis and lymphadenopathy have been descnbed 
Various skin manifestations such as erythema, purpura and urticana 
have been observed It is advisable to consider histoplasmosis in the 
differenoal diagnosis of any obscure case of splenomegaly, particularly 
if the splenomegaly is associated with fever and leukopenia. Further- 
more, it is important to examine the stools for fungi in patients with 
refractive diarrhea and ulcerative colitis, especially if no pathogenic 
organisms have been isolated 

Laboratory Examination —The fungus m its parasitic phase is a small 
yeastlike organism ranging m diameter from 2 to 3 microns These 
yeastlike bodies resemble closely the Leishman-Donovan bodies of kala- 
azar and invade the mononuclear cells m enormous numbers In cases 
in which the diagnosis of histoplasmosis is suspected the mononuclear 
cells in the circulating blood and in the bone marrow should be ex- 
amined carefully under an oil immersion lens for intracellular bodies 
If there is enlargement of the lymph glands, a biopsy should be made. 

Cultures should be made on Sabouraud’s dextrose agar and blood 
dextrose agar from the blood and the sternal bone marrow If there 
is enlargement of the lymph glands a portion of the gland removed for 
biopsy should be pulverized and cultured On Sabouraud’s dextrose 
agar the organism produces a white, cottony growth (Fig 57) Spores 
ranging in size from 10 to 25 microns are produced and from these 
spores rise finger-like projections, 5 microns m length The growth on 
blood dextrose agar is yeastlike 

Treatment —Because the diagnosis of histoplasmosis is rarely made 
before death, treatment for this fungous infection has not been de- 
veloped We have recently demonstrated 0 by m vitro experiments that 
the growth of Histoplasma capsulatum is completely inhibited by 
sodium sulfathiazole in a concentration of 50 mg per cent Therefore 
the possible clinical effectiveness of sodium sulfathiazole or sulfathia- 
zole in the treatment of histoplasmosis might be anticipated Penicillin 
does not inhibit the growth of Histoplasma capsulatum in vitro in 
concentrations that would warrant its use clinically 

ACTINOMYCOSIS 

The term actinomycosis does not refer to one specific disease caused 
by one specific organism The term does indicate an infection due to 
an actmomycete In man there are three well defined types of infection 
caused by species of actinomycetes (1) The most common type is 
caused by Actinomyces bovis This organism is an anaerobic, nonacid- 
fast, gram-positive actmomycete that is responsible for the cervico- 
facial, thoracic and abdominal lesions that are so well known to all 
clinicians It is also the cause of lumpy jaw in cattle (2) Another tvp e 
of infection is caused by Nocardia asteroides, an aerobic, acid-fast 
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staining organism that is frequently the cause of pulmonary and brain 
lesions (3) The third type of infection is caused by Actinomyces 
mndurne. This organism is the caologic agent in Madura foot, a disease 
uhich is endemic in India, particularly m the city of Madura This 
discussion will be limited to infections produced by Actinomyces boms 
and Nocardia asteroides 

Actinomycosis Due to Actinomyces Bovis —The mode of infection and 
transmission has not been firmly established It is commonly taught 
that die habit of chewing straw leads to infection, but Actinomyces 
boms has never been isolated from vegetation. On the other hand, the 
organism is known to be commonly present in and about carious teeth, 
in dental scum, and in crypts of tonsils, and it is reasonable to assume 
that the infection disseminates from these areas 

Diagnosis — The chnical manifestations of infection fall into three 
categories depending upon the region of the body affected The cer- 
vicofacial region is most frequendy involved, comprising about 60 per 
cent of the cases The thoracic and abdominal regions are involved 
next in frequency and comprise together about 40 per cent of the 
cases The cervicofacial type is frequendy associated with dental de- 
fects or accidents and is a chrome infection which usually remains 
localized and which can be treated successfully In the thoracic and 
abdominal types the prognosis is poor The primary lesion in the 
thoracic type is m the lung The actinomvcetes are cidier inhaled 
direcdy mto the lung or spread by aspiration from a neighboring focus 
of infection in the mouth The pulmonary lesion may resemble a tuber- 
culous infection but there arc definite differences which aid m the 
differential diagnosis In pulmonary actmomj cosis the lower lobes are 
first involved and there is never a spread to the hilar lymph nodes 
Cavity formation is rare. The infection spreads by continuity and 
frequendj invades the diaphragm and the chest wall In abdominal 
actinomycosis the primary lesion is often m the appendix In all cases 
there arc draining sinuses and at autopsy abscesses are frequendy found 
in the liver Meningitis and endocarditis rarely occur Generalized 
ac 5? on y cosls ‘ rom hematogenous spread has been reported 
Tlie diagnose of actinomycosis is established by finding the organism 
in the pus in the form of very characteristic “sulfur granules ” These 
granules vary in size, have a radiating lobulated structure and are 
usually yellow in color They are best observed with the low-power 
microscope lens Occasionally they are large enough to be identified 
with the naked c>c or with a hand lens The interior of the granule 
does not stand out sharply, but the clubs at the periphery are vcr\ 
retractile ana appear os irregular Imes marking the borders of the 
lobules Bv^crushmg the granules between tw o slides and then staining 
with Gram s stain the gram-positive branched filaments can be demon 
strated These branched filaments make up the interior of the “sulfur 
granule 
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The organism is difficult to culture Pus should be washed with 
sterile normal salt solution Granules should be recovered with a bac 
tenological loop, washed agam in sterile normal salt solution and then 
placed in thioglycollate media and incubated at 37° C The inoculated 
tube should be retamed for four weeks before discarding Colonies 
appear as fluffy masses of mycelium 

Treatment — Treatment for the most part is unsatisfactory and con 
sists of indicated surgical drainage, the administration of potassium 
iodide to the point of intolerance and x-ray therapy There are num 
erous clinical notes m the literature proclaiming the effectiveness of the 
sulfonamides, particularly sulfanilamide, 28, 20, 80 31 32 33 34, 35 88 37, 33 
sulfapyndine, 34, 39, 40 and sulfadiazine 38, 41 In the majority of these re- 
ported cases surgical measures, iodide and x-ray therapy supported 
the sulfonamide therapy and it is impossible to ascribe the entire cbm 
cal improvement to the action of the sulfonamides The reported re- 
sults on the use of penicillin 42 ' 43 44 are no more impressive than the 
results reported for other therapeutic measures It must be concluded 
that necessary surgical intervention, adequate x-ray therapy and in 
tensive iodide administration are essential adjuncts to either sulfona 
mide or penicillin therapy if optimal results are to be obtained in the 
treatment of this chronic infection 

Actinomycosis Due to Nocardia Asteroides —In approximately 10 per 
cent of the cases of clinical actinomycosis the causative organism is 
the aerobic, acid-fast actinomycete, Nocardia asteroides Throughout 
the English and American literature the term “streptotnchosis” is fre- 
quently used to describe the clinical manifestations produced by 
Nocardia asteroides The term is confusing and should be abandone 
Diagnosis —Nocardia asteroides commonly infects the lungs an 
quite frequently disseminates by way of the blood stream to the brain 
The clinical manifestations of pulmonary actinomycosis due to No 
cardia asteroides are identical to those due to Actinomyces bovis i> c 
cause Nocardia asteroides fails to produce granules and because it 15 
acid-fast there may be difficulty in differentiating it from the tuberc e 
bacillus In contrast to the tubercle bacillus, treatment with sodium 
hydroxide kills the acid-fast actmomycetes This fact is of practica 
importance m differentiating actinomycosis due to an acid-fast actino- 
mycete and tuberculosis, because guinea pigs fail to develop lesions 
following the injection of sputum containing acid-fast actinomveetes 
which has been treated with sodium hydroxide Fresh sputum injected 
into guinea pigs will produce lesions from which can be recovered 
the branching acid-fast organisms typical of Nocardia asteroides D rabe 
and Hennci 43 have recendy demonstrated that a specific hypersen- 
sitivity develops following an infection with Nocardia asteroides 
which can be demonstrated by skm testing with the protein fraction 
of the organism The skin test, therefore, is of further assistance m 
the differential diagnosis 
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Treatment —The treatment for actinomycosis due to Nocardia 
asteroides is identical to that for actinom) cosis due to Actinomyces 
boms In other words, there is no specific treatment. Sulfonamides or 
penicillin used concomitantly with iodide and \-ray therapy and neces- 
sary surgical drainage will produce optimal clinical results 
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THE DIAGNOSIS AND TREATMENT OF BRUCELLOSIS 

Wesley W Spink, M D , F A CP * 
and Wendell H Hall, MDf 

Toward the end of the last centurj, a young arm} surgeon was 
attached to the British forces on die Island of Malta While there, his 
wife, two sisters and himself contracted brucellosis Returning to Eng- 
land to convalesce, Hughes wrote and published a monograph in 1897, 
now considered a classic, on “Mediterranean, Malta or Undulant 
Feier” The introductory sentence of the preface states, "'When the 
writer arrived in Malta towards the end of the year 1890, for a six 
years tour of service in that place, he found that his medical work 
would chiefly consist, during the greater part of the year, of treating 
a fever about which no two medical officers appeared to agree, respect- 
ing its cause, treatment or even name " Almost fifty years have elapsed 
since the foregoing statement was made, and in die intervening time 
the cause of brucellosis has been definitely established, but physicians 
are still perplexed by diagnostic and therapeutic problems relating to 
this disease This confusion is not due to a lack of interest m the sub- 
ject Many investigations, both experimental and clinical, have been 
made, several important reports have appeared, including two inform- 
ative monographs, 1 1 but still the question is asked, how may one 
establish an unequivocal diagnosis of brucellosis? And if an accurate 
diagnosis is established what therapeutic procedure shall one carry out 
for a patient with the disease? 

The purpose of this clime is to summarize briefly the outstanding 
features of the disease, to evaluate the diagnostic procedures now 
available, and to present today’s therapy For information we have 
drawn largely from our clinical experience with this disease at the 
University of Minnesota Hospitals during the last seven years, and 
from the documented observations of other investigators. 

ETIOLOGY AND MODES OF TRANSMISSION 
As w ill be pointed out shortly, the accurate diagnosis of brucellosis 
often calls for a correlation of many factors including certain epidemi- 
ologic data. Microorganisms belonging to the genus Brucella are re- 
sponsible for the disease. They are small, motile or nonmotile, gram- 
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negative rods with many coccoid forms At the present tune, three 
species are recognized, Brucella abortus (cattle), Brucella ms (swine) 
and Brucella melitensts (goat) It is not unlikely that these three species 
have had a common origin, and that specific biological or metabolic 
characteristics for each species have arisen as a result of adaptation to 
different hosts It is important that these differences in species should 
be kept in mind by the clinician smce they are frequendy reflected in 
the seventy of the disease and also in the results of therapy While 
catde, swine and goats constitute the large reservoir for Brucella, other 
animals are known to be naturally infected These include sheep, 
horses, mules, deer, buffaloes, dogs, rabbits and poultry 8 Nevertheless, 
cattle, swine and goats constitute the mam sources of disease for human 
beings It is generally agreed that Brucella suis is more invasive for 
human tissue than Brucella abortus It should be borne in mind that 
each of the species may reside in hosts other than that for which it 
is named Thus, an epidemic of human disease due to Brucella suis has 
arisen from the ingestion of raw cow’s milk 4 Horses have been shown 
to be infected with Brucella abortus, and cases of human infection 


have been traced to this source Ei 0 ' . 

The disease is transmitted to human beings via the gastrointestina 
tract and through the skin One of the most common sources of infec- 
tion is the ingestion of contaminated nnlk or milk products Althoug 
this mode of transmission undoubtedly results m many infections, it 
is surprising how difficult it is to establish the disease both in human 
subjects and in lower animals by the experimental feeding of larg c 
doses of viable Brucella 7 This probably accounts for the many J n 
stances of subchmcal infections with the development of hypersen 
sitivity to Brucella antigen The second common method of transmit 
sion is by direct contact with contaminated or infected material wit 
entrance of the bacteria through the skin It has been demonstrate 
experimentally that guinea pigs may be infected by applying cultures 
to the normal or abraded skin 8 Human beings have been expenmenta i 
infected in a similar manner through abraded skin but not through the 
intact skin 7 Although human beings may excrete viable Brucella in t e 
feces or urine for long periods of time, no authentic human to human 
infection has been recorded Nevertheless, soiled bed linen may P oS 
sibly serve as a basis for a hand to mouth infection Brucella organism 5 
have been recovered from the milk of a nursing mother , 9 but hare 
been isolated from the sputum very rarely While biting flies and nm s 
quitoes have been shown to transmit the disease experimentally, m> 
natural spread has been traced to this source s Another possible route 
of infection is through the respiratory tract following the inhalation 
of dust containing Brucella Microorganisms may remain viable m 
shaded dust or soil for one to two months 10 Monkeys have been 
experimentally infected following the inhalation of dust containing 
Brucella mehtensis 11 It is also of importance that Brucella organism 5 
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hive been found to be viable after two months in Roquefort cheese, 
four months m refrigerated butter, and ten days m refrigerated milk 
Brucella suis has withstood refrigeration in hogs' spleens for thirty 
days at —10 degrees F., and m mcat-curmg bnne for forty-five days 10 
An analysis of thirty-five cases of brucellosis seen at the University 
of Minnesota Hospitals shows that probably all were due to Brucella 
abortus This is associated with the fact that twenty-two, or 63 per 
cent, of the patients consumed raw milk obtained from infected cattle, 
and seven patients, or 20 per cent, handled infected material from 
aborting cattle. With the exception of one packing plant employee, 
the source of the infection could be traced 

CLINICAL MANIFESTATIONS OF BRUCELLOSIS 
The usual procedure in discussing the clinical features of brucellosis 
is to divide the analysis into a consideration of the acute and chronic 
phases of the disease. This division is sound provided one does it in 
relation to the tame factor, that is, acute brucellosis should indicate a 
symptom complex of short duration, v hereas chrome brucellosis should 
imply *the presence of symptoms for a period of several weeks or 
months, and in a few instances, for years An explanation of an obvious 
and well recognized classification of disease is given because, too often, 
chrome brucellosis is described as an ill-defined entity with few or no 
localizing signs Aiost of the errors and difficulties in diagnosis relate 
to the chrome cases, and the diagnosis is frequently made upon the 
basis of inadequate clinical and laboratory data. As wnll be described 
shortly, cases of chronic brucellosis may exhibit many of the clinical 
manifestations usually associated with the acute stage of disease. In 
addition, the chrome cases may have important localized signs of the 
infection. 

Acute Brucellosis —The incubation period vanes from five to twenty- 
one days with an average of ten to fourteen days The common signs 
and symptoms together with the relative frequenev have been excel- 
lently summarized by Hardy and his associates 1 - based on an analysis 
of 300 case studies in Iowa A review of a smaller group of cases at 
the University of Minnesota Hospitals was in agreement with these 
observations. 1 The onset of clinical brucellosis mav be sudden or in- 
sidious. Clinical symptoms resembling acute respiratory infections arc 
not uncommon, and diagnoses such as “la grippe," ‘influenza, ‘ or 
intestinal flu are often made The febrile response may be marked 
and may be sustained as in typhoid fever, or intermittent, as in pv o- 
geme infections In milder cases, a low-grade fever may be present 
The pulse rate is often rclativ cly slow m proportion to the fever The 
outstanding complaint in all cases is z ccakness, w hich in the mdd cases 
may be the only sub/eem c complaint. Sweating, moderate to profuse, 
is experienced by a majority of individuals who contract the disease 
Chilliness , often a symptom observed during the period of invasion 
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frequently persists and frank chills may usher in the daily nse of 
temperature seen m the more severe cases Pam usually takes the form 
of a generalized malaise and tends to persist in the ambulatory patient, 
and to be aggravated by physical exertion The pain, when it is local 
ized, is generally manifested by headache, arthralgia, lumbar pain, or 
abdominal pain The latter may be prominent and has in more than 
one instance led to an erroneous surgical diagnosis Simpson 14 has in 
formation on twelve appendectomies and two cholecystectomies car 
ried out in patients with brucellosis, resulting in normal pathological 
specimens Gastrointestinal disturbances usually take the form of an- 
orexia and constipation Diarrhea is rare Painful swelling of the tes 
tides is apparently not infrequent, though we have not recognized a 
single instance in our series Of the exhibited neurologic disorders, 
insomnia, restlessness and irritability are most common, while delinum 


and coma are rare. 

Subchnical Infections —It is becoming more and more apparent that 
there are many individuals whose tissues are invaded by Brucella, but 
the infections are so mild that they escape detection Furthermore, 
symptoms may be entirely absent, and yet tissue sensitivity *to the 
microorganisms has been mduced, and serologic tests will reflect such 
an invasion There are several reports of subchnical infections occurn yj 
in epidemics of brucellosis involving individuals who have ingested 
contaminated milk 15, 18, 17 18, 19 These mild or subchnical infectious 
are more hkely to occur following invasion with Brucella abortus 
this respect brucellosis is like tuberculosis It is this group of patieni 
who present a difficult problem in differential diagnosis at a late 
period when they present themselves to a physician with ill-denne 
symptoms and possess immunological evidence of brucellosis It is 91 
portant to bear in mind that the subclmical type or ambulant case o 
brucellosis may have a demonstrable bactenemia 20 

Chronic Brucellosis —Chrome brucellosis may be the sequela of a 
acute, febrile illness, which may or may not have been recognized a 
brucellosis initially, or the disease may have had an insidious onse 
originally, and the ill-defined symptoms have persisted over a Ion! 
period of time As Evans 21 22 has pomted out, many of the pauent 
with chrome brucellosis have been diagnosed as having neurasthenia 
The outstanding clinical features are a multiplicity of physical am 
mental complaints with few or no localizing signs The most comm® 
complaint is weakness The patients tire readily A low-grade fe vS 
may be present, usually intermittently There are vague aches and P' n 
referable to the skeletal system and muscles Low back pain is f re 
quently present Mental depression occurs, as well as nervousness am 
emotional instability Tachycardia , palpitation and sweats appear f°* 
lowing exertion. Physical examination may reveal splenomegaly am 
hypotension m a small group of cases Little wonder then that chronii 
brucellosis is confused xvith neurasthenia or “constitutional wad & 
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quacy ” On the other hand, patients with neurasthenia or psychoneu- 
rosis are more often labeled as having chrome brucellosis on the basis 
of the symptomatology and inconclusive laboratory data The diffi- 
culties encountered in making an unresen ed diagnosis of chronic 
brucellosis will be discussed subsequently in relation to the laboratory' 
aids in diagnosis. 

PATHOLOGY OF BRUCELLOSIS 

The histopathology of brucellosis has not been clearly defined 
Forbus 22 has recently summarized the information at hand as follows 
He described three fatal forms of the disease, namely, the septicemic 
or relatively acute form, the focal or localized form of infection, 
which is also relatively acute, and the chrome lymphogranulomatous 
type. There are no distinguishing features in the septicemic type. The 
localized forms include vegetatne endocarditis, meningitis, orchitis 
and osseous lesions The lymphogranulomatous form demonstrates 
what Forbus beheves to be characteristic lesions for brucellosis The 
basic reaction involves the reticulo-cndothclial system mth a prolifera- 
tion of large mononuclear cells This is succeeded by necrosis and then 
a proliferation of fibroblasts or a scar composed of reticulum Mulu- 
nudeated giant cells are seen u Inch closely resemble the Sternberg 
or Dorothy Reed cells of Hodgkin’s disease In fact, Parsons and 
Poston 4 described the lesions m a fatal case of granulomatous brucel- 
losis as being indistinguishable from those found m Hodgkin s disease. 
This excited the interest of the Duke University' investigators, and in 
a subsequent report ' 3 they recorded the isolation of Brucella mehtensis 
from the blood or lymph nodes in fourteen consecutive cases of Hodg- 
kin s disease, uhcrcas in a control senes of sixty-seven cultures of 
lymph nodes obtained from individuals without Hodgkin’s disease, 
only one yielded Brucella M Whde the Duke workers have implied a 
possible etiologic relationship between Hodgkin’s disease and brucel- 
losis, much more confirmatory evidence from other centers is desirable 
concerning the incidence of brucellosis in patients having Hodgkin’s 
disease. 

In two fatal cases of brucella endocarditis due to Brucella abortus 
studied at the University of Minnesota Hospitals , 27 28 granulomatous 
lesions of the rcticulo-endothchal system were not obsen ed, but in 
several organs a mononuclear t\ pc of cellular reaction was noted 

LOCALIZING SIGNS OF BRUCELLOSIS 

The following brief discussion emphasizes the protean manifesta- 
tions of brucellosis, and mav be of aid in recognizing the disease. 

Ocular Manifestations.— It is becoming more and more apparent that 
diseases of the eye of obscure origin may be related to brucellosis 
Chrome uv ems is one of these conditions 80 81 Brucellosis may involve 
the internal ocular muscles, the comea, the uveal tract, the retina and 
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the optic nerve Therefore, errors in vision which at first would not 
appear to be due to an infection may be attributable to this disease 

Oral Manifestations —Brucella organisms have been recovered from 
the ulcerated lesions of the mucous membrane of the mouth and the 
oral pharynx 82 Some individuals recommend a careful culture of the 
tonsils and oral pharynx m every person suspected of having brucel- 
losis This does not appear to be unreasonable since brucellosis is a 
disease which involves the reticulo-endothehal system, and invasion of 
the tissues is frequently through the oral pharynx 

Pulmonary Manifestations —Patients with brucellosis, not infrequently, 
may have a persistent cough An atypical form of pneumonia may 
occur Brucella mehtensis has been isolated from sputum 33 and from 
empyema fluid 84 A review of the literature on the pulmonary changes 
in brucellosis has been reported by Bogart 36 We have encountered a 
fatal case of brucella endocarditis, in which pneumonia was present, 
and the outstanding histologic feature was an exudate consisting almost 
entirely of mononuclear cells We have also seen one patient with a 
pleural effusion in association with brucellosis 

Vegetative Endocarditis —This appears to be a relatively uncommon 
manifestation of brucellosis, and yet we have encountered two fatal 
cases at the University Hospitals in seven years 2T * 28 One of the im- 
portant diagnostic features is that the patients may have a high titer 
of agglutinins in the blood, a bactenemia, and yet the mtradermal in- 
jection of Brucella antigen may provoke no local reaction An analo- 
gous phenomenon is observed in patients having vegetative endocarditis 
due to streptococci of the viridans type Whenever a patient has the 
manifestations of bacterial vegetative endocarditis, and routine bac- 
teriological procedures have failed to reveal the etiologic microorgan- 
isms, investigations should be directed toward excluding Brucella as 
the possible cause In this manner, our two cases of brucella endo- 
carditis were resolved 

Biliary Tract —Brucellosis may involve the biliary tract Brucella have 
been isolated from the bile and gallbladder m patients with cholecys- 
titis 80 and have been implicated as a cause of hepatitis 87 Since Brucella 
have an affinity for the reticulo-endothehal system, it is not surprising 
that hepatitis may be observed It is not unlikely that cirrhosis of the 
liver may also occur We have seen a few instances of portal cirrhosis 
m patients in whom a presumptive diagnosis of brucellosis had been 
made on the basis of immunologic reactions Although we have cul- 
tured the bile of several patients having brucellosis with bactenemia, 
we have not isolated the orgamsms from the bile Zaus and Espev 38 
are of the opinion that patients having a previously damaged liver ate 
more likely to show further evidence of hepatic damage from brucel- 
losis 

Manifestations Referable to the Male and Female Genitalia, and Rela 
tion of Brucellosis to Human Abortions —A commonly reported manifes- 


DIAGNOSIS AND TREATMENT OF BRUCELLOSIS 


349 


tation of brucellosis in males is orchids resulting m swelling of the 
testicles. Hon ever, this has not been observed in our senes at the Uni- 
versity Hospitals Pelvic inflammations in females, particularly tnbo- 
ovanan abscesses, have also been reported. Again, no proven case has 
been encountered at the University Hospitals 
While brucellosis in pregnant lower animals is frequently associated 
with spontaneous abortion, the incidence of undoubted cases m human 
beings is rare Carpenter and Boak 30 has e reviewed the literature on the 
subject, and report the isolation of Brucella abortus from a human 
fetus, and French workers 40 have isolated Brucella melitensis from the 
tissues of a fetus and the blood of a mother While some authorities 
in this country 41 believe that miscarriages occur with frequency in 
women having chronic brucellosis, more precise bactenologic data are 
needed It would be highly desirable for some of the larger centers, 
particularly those in endemic areas, to institute studies of all instances 
of unexplained human miscarriages in an attempt to establish the inci- 
dence of such an association. We have not observed a single proven 
case of this type at the University Hospitals 
Lymphadenopathy.— Reference has already been made to the observa- 
tion that enlargement of the superficial lymph nodes occurs in brucel- 
losis that Brucella may be cultured from lymph nodes, and that the 
histology of the nodes in some instances is not unlike that seen in 
Hodgkin's disease An analysis of the literature by Bloomfield 41 would 
indicate that lymphadenopathy is not an uncommon manifestation of 
brucellosis. In a senes of thirty-five cases at the University Hospitals, 
nine of the patients, or 25 7 per cent, had enlarged penpheral lymph 
nodes Attention has recently been called to the clinical similarity be- 
tween some cases of infectious mononucleosis and brucellosis 45 In both 
diseases, lymphadenopathy may be a prominent feature. 

Splenomogaly —When present, a palpable spleen constitutes a very 
helpful manifestation of brucellosis. In our own series of thirty -five 
proven cases, the spleen was palpated at some time during the course 
of their djness m fourteen of the patients, or in 40 per cent. The spleen 
B ?J? rC i to , r P^P^le during the acute phase of the disease. 

SHn Unions Various types of dermatologic lesions have been de- 
scribed as occurring during the course of brucellosis 1 In general, these 
consist of macular lesions, maculopapular lesions, localized and gen- 
eralized erythema, purpura, lesions simulating erythema nodosum 
lesions indistinguishable from the “rose spots" of typhoid fever, and 
ulcerating and eczematous lesions. We have observed one patient with 
acute brucellosis and bactcnemia who had a butterfly type of eiythe- 
matous lesion oyer the bndge of the nose and cheeks, not unlike that 
seen in acute disseminated lupus erythematosus Huddleson’ has re- 
corded two types of skm lesions as occurring m veterinarians. One con- 
sists of an erythema of the arm, which appears after the manual removal 
of placentae from aborting cows, and is associated with irehmg or 
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burning but no desquamation or exudation This type is considered to 
be due to a hypersensitivity to a placental protein The second type is 
due to a specific allergy resulting from a Brucella infection, and it 
displays discrete, elevated, reddish lesions, which bum and itch, and 
later ulcerate Systemic reactions may accompany the skin lesions The 
lesions may last for three to four weeks 
The following case illustrates an acute Brucella infection with a 
pronounced skin eruption, m which the illness terminated rapidly 


Case I— A 28 year old white man, an insurance agent, was in good health 
until four days before entry to the University Hospitals The onset of his illness 
was marked by a chill which lasted thirty minutes There was no preceding 
upper respiratory infecuon On the following day he continued to have chilly 
sensations with generalized stiffness of the muscles Two days after the onset, a 
rash appeared on the skin of his upper and lower extremities without itching or 
tenderness He then developed a cough productive of mucoid, frothy matenal 
There was no chest pain On the day of entry he had a chill lasting one hour 
He perspired profusely and complained of slight rigidity of the neck About two 
weeks prior to his illness he drank some water from a questionable source There 
was no history of tick bites 

Examination revealed a febrile patient appearing acutely ill He was perspiring 
profusely The sclerae were injected The pharynx appeared normal The heart 
and lungs were within normal limits The abdomen was slightly distended A 
tender and soft spleen was palpated about 3 cm below the right costal margin 
The skin over the arms, legs and abdomen was involved with a slightly ele 
vated, discrete, pink eruption The lesions were of different sizes and faded on 
pressure Similar lesions were present on the soles of the feet, around the ankles, 
a few on the back, but none on the palms of the hands The superficial lymph 
nodes were not enlarged 

On the day after entry the patient complained of pain in the joints of the 
right ankle and right wrist. He was acutely ill An mtradermal test with vaccine 
prepared from Brucella abortus showed a slightly positive reaction at the end of 
forty-eight hours The initial leukocyte count was 3300 cells, with a differential 
count of 60 per cent polymorphonuclear neutrophils and 40 per cent lympho- 
cytes The leukopenia persisted throughout his illness An erythrocyte sedimen 
tauon rate was within normal limits His blood cultures remained sterile Agglu 
urnns for Brucella, B typhosus, and B tularense were absent on the second and 
fifth hospital days, but on the ninth day, a titer of 1 to 1280 for Brucella abortus 


was obtained, no agglutinins for other pathogens were present Guinea pigs in 
jected with the patient’s blood shortly after entry failed to show evidence of 
an infection, and when sacrificed, Brucella were not cultured from any of the 


organs 

Forty-eight hours after entry to the hospital the patient was given sulfanil- 
amide in doses of 1 gm every six hours, after an initial dose of 4 gm He re 
ceived a total of 18 gm in five days Coincident with this therapy his condition 
improved rapidly, and the skin eruption faded He left the hospital nine days 
after entry This patient was seen at intervals during the following five 
There has been no recurrence of his illness, and his blood has failed to show the 
presence of agglutinins for Brucella 


Nervous System -De Jong 44 has reviewed the literature pertaining t° 
the involvement of the nervous system in brucellosis Headache is 3 
common manifestation Peripheral neuritis may occur, which may P er 
sist for weeks Unexplained instances of peripheral neuritis should oc- 
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casion an investigaaon for the possibility of brucellosis Invasion of 
the central nervous system may produce encephalitis, meningitis and 
myelitis Brucella have been isolated from the cerebrospinal fluid 
Joint Manifestations.— Pam referred to the joints is a common mani- 
festation of brucellosis While the tissues surrounding the joints may 
be swollen, reddened and tender, and an effusion may be present, 
brucellosis rarely, if ever, causes a chrome arthritis 45 Intermittent 
hydrarthrosis, particularly of the knee joint, has been reported, and 
Brucella organisms have been isolated from the synovial fluid 
Spondylitis— A common manifestation of both acute and chrome 
brucellosis is pain over the spine, involving especially the lumbosacral 
areas In many instances the precise nature of this pain is difficult to 
ascertain, but careful roentgenologic studies of the site of pain should 
be made in order to exclude the possibility of spondykns The lesion 
begins m the marrow of the vertebra and the intervertebral disks are 
involved secondarily The lesion of brucellosis must be distinguished 
from a tuberculous process, and osteomjebtis due to pyogenic bac- 
teria. The condition has been reviewed by Bishop , 40 and Feldman and 
Olson 47 have described specific spondylitis in swine due to Brucella. 
These lesions were discovered only after careful dissection and oc- 
curred in apparently healthy animals 

We have recendy reviewed die literature on spondylitis due to 
Brucella, and we have found sixty -eight cases recorded At the Uni- 
versity Hospitals, we have studied five patients with brucella spon- 
dylitis 

The following case demonstrates the chromcity of brucellosis and 
the late development of spondylitis in a patient who had a bactenemia 
At first, the patient was considered to have a tuberculous lesion of the 
spine for reasons to be detailed. 


Case IL— A. 25 year old white male employed as a shipping clerk entered the 
Umvemty Hospitals because of fever, generalized muscular pain night sweats 
and lumbar pant radiating into both thighs. He had been drtnlnng raw milk, but 
there was no demrmnnible evtdence of Ikng, disease in the cattle from whom 
the milk was obtamei The panent . mother and brother had both died of tuber 
colons in ha home. Ha illnen began about eleven months before entry when 
he developed weaknea, anoretda and a failure to maintain ha normal weight. 

d "' lopt<1 ** ““V » *» 

On nay the panent appeared well developed, fairly well nourished, and 
dtrotucally .11 Ha temperature was 99A F There was To lymphadenopathy 
T “T ?V n ^ h ' r ' were no ^diac abuormalltje. The hver and 
SP Z^^I rC < P^P ablc * Therc was tenderness upon percussion over the spinal 

TST 5 ? °L IC T d ’ *K“ d foorth l^bar vertebrae. There was spasm of 
all the lumbar muscles, and the lumbar tpme ni held rigid 

The leukocyte count was 8100 cells, with 45 per cent polymorphonuclear 
neutrophils, 33 per cent lymphocytes and 1 per cent monocytes The sedimen 
taaon rate of the erythrocytes was markedly accelerated. The IVossermann rest 
was negative The calcium, phosphorus and phosphatase values of the blood were 
normal. Aggluonins were present in hrs scrum for Brucella abortus in a titer of 



352 


WESLEY W St>M, WENDELL H HALL 


1 to 2580, and an mtradermal test with Brucella vaccine provoked a marked re- 
action The Mantoux test was strongly positive Blood cultures for Brucella 
taken at the tame of his admission remained sterile However, it was learned 
that his physician had submitted a specimen of blood to the laboratories of the 
Minnesota State Board of Health seven months previously and Brucella abortus 
was found to be present. 

Roentgenologic examination of the lungs was normal, but films of the lumbar 
region revealed considerable destruction of die intervertebral disk between the 
second and third lumbar vertebrae and destruction of the bodies of these two 
vertebrae There was some enlargement of the shadow of the left psoas muscle 
suggesting the possibility of a psoas abscess There was also an area of rarefac- 
tion m the right sacroiliac joint suggestive of a destructive form of arthritis 

An attempt to aspirate material for cultural purposes from the left psoas re- 
gion was unsuccessful The patient was given sulfanilamide in an initial dose of 
4 gm and then 1 gm every six hours He received a total of 56 gm in seven 
days This maintained a blood level of 10 mg per 100 cc Coincident with this 
dierapy, his temperature gradually approached normal A plaster-of-pans body 
jacket was applied, which afforded complete relief of his back pain He left the 
hospital in a body cast forty-five days after entry 

Three months later the patient returned to the hospital He had no fever or 
back pain and had gamed 20 pounds in weight There was slight tenderness 
upon percussion over the third lumbar spinous process The leukocyte count 
was 5900 and the erythrocyte sedimentation rate was normal Roentgenologic 
examination of the lumbar spine showed increased destruenon of the interver- 
tebral disk between the second and third lumbar vertebrae, but there was less 
decalcification of bone A Taylor body brace was applied, and he was permitted 
to return to work eleven months after his first entry to the hospital Soon there 
after he discarded the brace and he has been doing heavy work without having 
back pain There has been no remission of his illness in a period of three years. 

LABORATORY AIDS IN THE DIAGNOSIS OF BRUCELLOSIS 

As pointed out by Foshay , 48 clinicians are leaning too heavily upon 
laboratory procedures for making a correct diagnosis of brucellosis 
In a consideration of each suspected case it is necessary to bear in mind 
the epidemiology of the disease, the many manifestations of brucellosis, 
and then con elate them with the various laboratory data As part of 
the investigations on brucellosis which we have been carrying out in 
our clinic, Miss Suzanne Agnew 40 performed a number of labora- 
tory procedures in eighty-five cases suspected of being brucellosis 
There were forty-nine control patients These procedures were carn< 
out simultaneously and included the following complete hematolog 
studies including hemoglobin determinations, erythrocyte levels ar 
total leukocyte and differential counts Agglutination titers were d 
termined simultaneously by the “rapid” slide method of Huddlesoi 
and the multiple tube or macroscopic method The complement fix 
tion test was evaluated Opsonocytophagic indices were performs 
according to the method of Huddleson , 80 and with a second test su] 
gested by Jersild 81 Two different media for culturing Brucella 
blood were investigated Intradermal tests were performed with a hea 
killed vaccine, with “brucellergm,” and with a purified protein denv 
tave of Brucella 
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The following discussion is based largely upon the results of the 
foregoing study and the investigations of others 

Blood Leukocyte*,— In several Instances, our attention has been called to the 
possibility of a fcbnle patient having brucellosis because of the presence of a 
lymphocytosis m the peripheral blood While it is often assumed that a leuko- 
penia is present, this is by no means the rule. The total leukocyte count may 
be normal, below normal or actually elevated. We have encountered levels or 
15 000 cells per cubic millimeter The important factor is the presence of a rcla 
ove or absolate rue in the lymphocytes, Thu diagnostic feature has been ex 
cellently presented by Colder and his associates, 61 We are of the opinion that 
the erythrocyte levels or hemoglobin concentrations are not of particular value. 

Sedimentation Rata of ErytHrocytas,— Brucellosis is one of the few infectious 
diseases in which the sedimentation rate may remain normal throughout the 
course of the disease This factor may constitute additional evidence favonng a 
diagnosis of brucellosis 

Agylutlnln*.— Clinicians rely considerably upon the presence of agglntmins in 
the blood serum for making a diagnosis of brucellosis and righdy so The test 
is of value when used in conjunction with the clinical findings and other labora- 
tory data There are several points to consider in evaluating the results of the 
test First, an appreciable number of patients with active brucellosis may not 
have agglutinins in the blood even in the presence of suppurative lesions, Thu 
may be related to the invading strain of Brucella, which may be a poor antigen, 
or may be due to the failure of the patient to respond Castaneda and his asso- 
ciates 6 * observed that about 10 per cent of their patients with bactenemia had 
no agglutinins. Second, it may rake several days or weeks after the onset of an 
acute Illness before agglutinins may be detected Third, the titer may fluctuate 
from time to time, agglutinins being absent on some occasions. Fourth, the anti 
gen used for the agglutination test is of some importance. Thus, one laboratory 
may report the presence of agglutinins in a specimen of blood while another 
laboratory may not, each using a portion of the same serum for the test. 

The question u frequently asked as to what titer of agglutinins is diagnos- 
tically significant as far as active disease is concerned One cannot give an ar 
b'ltrary titer as being diagnostic in itself In general, the higher the titer, the 
more likely is the clinician to demonstrate a bactenemia. Thu has been our 
experience and that of others.* 4 Repeated tests should be done in a patient sus- 
pected of having the disease. 

It is well recognized that agglutinins will appear in the blood In normal sub- 
jects following the intradermal injection of Brucella antigen. This response is 
usually in evidence during the second or third week after the test. Usually 
titers less than 1 to 100 are obtained At least, that has been our observation as 
well as that of Kirby and Rantx. 66 This applies to patients having a negative or 
positive dermal reaction. On the other hand, Menefee and Poston* 6 observed that 
positive dermal reactors may liavc a considerable elevntion of the agglutinin titer 
especially during the third week after the injection We do not believe that the 
Dter of the agglutinins following an intradermal test with antigen is of diagnostic 
significance as to whether or not the patient has an active disease process. 

It Is of significance that in an individual whose tissues have been invaded by 
Brucella, with or without clinical evidence of the disease, agglutinins may per 
snt in the blood for months or years. Under these circumstances a nonspecific 
nse In the titer of the agglutinins may shorty follow an unrelated febrile illness, 
such os streptococcal sore throat.™ It is this type of phenomenon which lends 
confusion to the diagnosis of chrome brucellosis. 

In summary then, the agglutination test Is m valuable diagnostic aid in brucel 
loos only when correlated with other laboratory data, the clinical Dlness, and 


354 


WESLEY W SPINK, WENDELL H HALL 


epidemiologic factors In performing the test, the “rapid” shde agglunnation of 
Huddleson may be used, or the macroscopic tube method Neither test is of any 
advantage over the other, though we prefer to carry out the latter test 

Complement Fixation Test— This test has been thoroughly investigated in our 
clinic and it does not appear to possess any advantage over the agglutmauon 
test except that complement-fixing antibodies appear earlier in the blood than 
agglutinins in some instances This is in accord with the opinion of others' 7 
Because addinonal information obtained from the results of the complement fixa- 
tion reaction is so slight, its routine use is not advocated 

Opsonocytophagic Test — Much has been written about this diagnostic proce 
dure, still it is surprising what little chnical information may be obtained from 
its use This applies to its application in the diagnosis of an active mfecnon, and 
also its use in ascertaining the immune status of the patient A similar conclu- 
sion was reached by Wise 68 The test has been completely evaluated in our clime 
by Agnew, 49 and the conclusion reached is that the test is of little aid in itself, 
but may contribute to the diagnosis when used in conjunction with other pro 
cedures The standard test requires the use of virulent microorganisms, and there 
exists a potential danger in its routine use as far as laboratory personnel is con- 
cerned There is recent evidence that the test may be performed with killed 
organisms At present, the opsonocytophagic test is not being used in our dime 
Skin Test— This is the most abused diagnostic procedure and provides the clin- 
ician with the least reliable information A positive cutaneous reaction following 
the mtradermal injection of Brucella antigen should be interpreted in the same 
light as the tuberculin reaction A positive test does not necessarily imply an 
active infection or even a past chnical infection It reflects a state of hypersen 
sitiveness to Brucella antigen in individuals who have had contact with the 
material at some time in die past. As pointed out already, patients mav actually 
have a bactenemia widi a brucella endocarditis and yet no dermal reacuon may 
be provoked following the injection of the antigen Material widely used m skin 
testing individuals includes a heat-lolled vaccine and brucellergin which is a 
nucleoprotein fraction of the cells Heat-lolled vaccine usually containing cells 
from the three species of Brucella provokes violent local and systemic reacuons 
at times We prefer brucellergin since the reactions are milder In the last two 
years we have been using the purified protein antigen prepared by Dr Morales 
Otero 50 of San Juan, Puerto Rico and supplied to us through his courtesy 1 15 
material produces fewer local and systemic reactions than does the vaccine. 

It should be emphasized that in clinical practice the skin test is of little diag 
nosoc aid in itself This has been our experience and has been beautifully s71 ° w *| 
by the excellent investigations of Heathman, 60 which involved several hundre 
workers in the larger packing plants of Minnesota The mtradermal injection o 
any Brucella anngen may sensitize some normal individuals to the antigen, an 
may be followed by the development of agglutinins This may be confusing when 
a patient is seen subsequently by different physicians 

Again, the slan test should only be used m conjunction with other procedures, 
and interpreted with relation to the clinical status of the patient 

Blood Culture —Specimens of venous blood should be obtained from every 
patient suspected of having brucellosis and the blood should be added to an 
appropriate culture medium It is our policy to culture blood every other day 
for at least three tames, particularly m suspected acute causes In chronic cases, 
cultures of blood may be earned out at less frequent intervals A variety or 
culture media have been proposed for the isolation of Brucella including liver 
infusion broth During the past few years, the Laboratones of the Minnesota 
State Department of Health have been handling the blood cultures for the Urn 
versity Hospitals, and the procedure has been highly satisfactory The medium 

with 1 per cent sodium citrate Twenty 
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five cubic centimeters of broth are contained in large vaccine bottles. To each 
bottle u added J cc of blood directly from the paoent Utilizing sterile pre 
cautions, 10 per cent of the air in the bottle is replaced by carbon dioxide This 
is done because the growth of the species Brucella abortus is facibtatcd by the 
increased carbon dioxide tension After incubanon for five days at 37 C, sub- 
cultures are made upon several dextrose agar slopes, and the tubes incubated 
further in a jar containing added carbon dioxide. Usually, at the end of forty 
eight hours, colonies of Brucella may be seen on the agar slants. Occasionally 
strains of Brucella abortus grow very slowly and a longer period of observation 
may be necessary Identification of the Brucella as a group is made by fcxrnen 
ration tests and by employing a potent anribrucella serum for the agglutination 
reaction. The species may be differentiated by the d> e method of Huddleson. 1 

In the foregoing manner Brncella have been isolated from the blood of 
acutely febrile patients, and also from the blood of patients who have been 
c lira m call y dl and afebnle When a bactcncmia has been demonstrated bacteno 
logically there is no doubt about the diagnosis During the past seven years, we 
have cultured the blood repeatedly in well over 100 patients strongly suspected 
of having brucellosis, and Brncella, all of the abortus variety have been isolated 
from only ten individuals. During this time, thirt> five patients have been con 
sidered as having the active form of the disease. This means that bactenemia was 
demonstrated as being present m a little less than one third of the patients. 

Brucella may also be obtained from human sources other than from the blood 
The organisms have been isolated from bile and stools, as well as from unne.® 1 
Some investigators routinely culture the tonsils in suspected cases, since Brucella 
organisms have been isolated in this manner 6J 

In summary, the practical laboratory aids which we have found 
applicable to suspected cases of brucellosis arc the blood leukocyte and 
differential counts, the cry throcyte sedimentation rate, and the macro- 
scopic agglutination reaction and cultural studies, particularly repeated 
cultures of blood The skin test with appropriate antigen is the least 
helpful Other laboratory procedures such as the complement fixation 
reaction and opsonocytophagic test can only be earned out in certain 
centers and are not enough of an aid to the clinician to warrant their 
routine use 

BRUCELLOSIS IN CHILDHOOD 

It is generally assumed that infants and young children are rela- 
tively resistant to Brucella It is well known that it is difficult to estab- 
lish a well-defined disease m calves and lads with Brucella Certainly, 
the established incidence of brucellosis in children is less than that 
encountered in adults Whether this age d,stnbution means that the 
disease is generally unrecognized in chddren, or that young children 
are resistant to the disease, is difficult to assay Experience at the Uni- 
versity of Minnesota Hospitals would indicate a low incidence of 
active disease in young children, and xvhen the infection does occur it 
is usually mild and the disease goes unrecognized Tins coincides with 
the experience of others 20 

Over a period of seven years, several hundred individuals including 
children, have been investigated for the presence of brucellosis, and 
the disease was definitely established as being present in only two 
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children under twelve years of age The essential clinical features in 
one of these children are as follows 

Case III —A 6 year old white male was seen with Dr Ralph Platon on the 
Pediatric Service The child had always enjoyed good health until approximately 
four months before entry when he developed chickenpox Following this he 
continued to complain of marked fatigue, and he became more and more listless. 
He had a daily temperature elevation of 102° to 104° F About three weeks be 
fore admission he was seen by Dr Platou who suspected brucellosis because of a 
palpable spleen as the only localizing physical abnormality Blood sent to the 
Laboratories of the Minnesota State Department of Health revealed agglutinins 
for Brucella abortus present in a titer of 1 to 640, and a pure culture of Brucella 
abortus was isolated from his blood He was given sulfadiazine over a period of 
ten days in doses which established a blood level of free sulfadiazine of 11 5 mg 
per 100 cc 

Because improvement was slow, it was decided to admit the patient to the 
hospital, continue with sulfadiazine therapy, and, in addition, institute treat 
mint with artificial fever by means of a cabinet On entry his temperature was 
101.6° F There was moderate cervical and axillary adenopathy and the op of 
the spleen was palpable The hemoglobin was 11 gm , leukocytes 4300 per cubic 
millimeter, with 20 per cent polymorphonuclear neutrophils, 69 per cent lympho- 
cytes, 2 per cent monocytes, 8 per cent eosinophils and 1 per cent basophils. 
A blood culture failed to reveal die presence of Brucella During the first eleven 
days the patient received sulfadiazine, with a blood level of free sulfadiazine 
being maintained between 15 6 and 18 8 mg per 100 cc He developed a maculo 
papular skin eruption and leukopenia and neutropenia, which abated when treat- 
ment with sulfadiazine was omitted In addition, he was given four treatments 
with artificially induced fever at 105° F for four hours He recovered com- 
p ete y, and left the hospital fourteen days after entry 

t was earned diat this child ingested raw milk obtained from a local dairy 
One other case of brucellosis was traced to this source 


TREATMENT OF BRUCELLOSIS 

There are two major factors which must be taken into consideration 
m evaluating any specific agent for the treatment of brucellosis, as 
pointed out so well by Carpenter and Boak 68 First, brucellosis is a 
disease having spontaneous remissions no matter what treatment is 
prescribed The course of the initial febrile attack may last for a few 
ays up to several weeks As we have emphasized, brucellosis at times 
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methyl violet, metaphen, neoaisphenamme, neosalvarsan and, more re- 
cently, atabnne. There is no satisfactory evidence that these com- 
pounds are of specific value. 

Of late, much interest has been attached to the therapeutic effective- 
ness of the sulfcnwmdes Here again, confusion exists because these 
compounds have been used m some patients where there is every right 
to question the diagnosis of brucellosis There appears to be little 
doubt that all the more commonly used sulfonamides inhibit the in 
vitro growth of the three species of Brucella, and also offer some 
degree of protection, at least, to experimentally infected am- 
mals o* e® °t We have observed in vitro that sulfadiazine will readily 
inhibit the growth of Brucella in therapeutic concentrations of the 
drug This is particularly applicable to strains of Brucella abortus, 
which are more meticulous in their growth requirements than nns or 
melttensis strains. 

We are convinced from our own experience that the sulfonamides 
are effective in the treatment of human infections, although Urschel 05 
m a review of the literature in English expresses some doubt about sul- 
fonamide therapy But if one excludes most of the chrome cases 
treated, and centers attention on those instances where the disease has 
been proved to exist beyond any reason for doubt, one is impressed 
by the value of the sulfonamides We have the impression that the 
sulfonamides are most effective in acute infections due to Brucella 
abortus, and in those patients who have a good immune response as 
reflected in the agglutinin titer We agree with the majority of clini- 
cians that the sulfonamides are of little or no value in the chrome 
ambulatory patient not having a demonstrable bactcnemia Although 
we have experienced satisfactory therapeutic results in patients having 
chrome brucellosis, the individuals selected for treatment were febrile, 
showing evidence of an active disease process being present. We can- 
not escape the conclusion that failure With the sulfonamides in chronic 
cases may be due to a mistaken diagnosis or the use of inadequate doses 
ot er too short a period. We have not treated a single ambulatory pa- 
tient with sulfonamide. In the cases selected, the patients have been 
febrile, and have required hospital and bed care as a part of their 
treatment. As far as could be determined, all the patients were suffer- 
ing from infections due to Brucella abortus Wise ” 0 has indicated that 
sulfonamide therapy in adequate doses will not eradicate a bactcnemia 
due to Brucella suis We have some confirmatory evidence for this 
observation in that a patient with an acute brucellosis due to the svis 
species improved considerably during a course of sulfonamide treat- 
ment bat the bactcnemia persisted during the immediate afebrile, con- 
\ alescent penod. 

At the University Hospitals, the sulfonamides have been administered 
to eight of ten patients having a bactcnemia due to Brucella abortus. 
Of the group of eight patients, five had the chrome form of the 
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children under twelve years of age The essential clinical features in 
one of these children are as follows 

Case III— A 6 year old white male was seen with Dr Ralph Platon on the 
Pediatric Service The child had always enjoyed good health until approximately 
four months before entry when he developed chickenpox Following this he 
continued to complain of marked fatigue, and he became more and more listless 
He had a daily temperature elevation of 102° to 104° F About three weeks be- 
fore admission he was seen by Dr Platou who suspected brucellosis because of a 
palpable spleen as the only localizing physical abnormality Blood sent to the 
Laboratories of the Minnesota State Department of Health revealed agglunmns 
for Brucella abortus present in a titer of 1 to 640, and a pure culture of Brucella 
abortus was isolated from his blood He was given sulfadiazine over a period of 
ten days m doses which established a blood level of free sulfadiazine of 11.5 mg 
per 100 cc 

Because improvement was slow, it was decided to admit the patient to the 
hospital, continue with sulfadiazine therapy, and, m addition, institute treat- 
ment with artificial fever by means of a cabinet. On entry his temperature was 
101.6° F There was moderate cervical and axillary adenopathy and the tip of 
the spleen was palpable The hemoglobin was 11 gm , leukocytes 4300 per cubic 
millimeter, with 20 per cent polymorphonuclear neutrophils, 69 per cent lympho- 
cytes, 2 per cent monocytes, 8 per cent eosinophils and 1 per cent basophils. 
A blood culture failed to reveal the presence of Brucella During the first eleven 
days the patient received sulfadiazine, with a blood level of free sulfadiazine 
being maintained between 15 6 and 18 8 mg per 100 cc He developed a maculo- 
papular skin eruption and leukopenia and neutropenia, which abated when treat- 
ment with sulfadiazine was omitted In addition, he was given four treatments 
with artificially induced fever at 105° F for four hours He recovered com- 
pletely, and left the hospital fourteen days after entry 

It was learned that this child ingested raw milk obtained from a local dairy 
One other case of brucellosis was traced to this source 

TREATMENT OF BRUCELLOSIS 

There are two major factors which must be taken into consideration 
in evaluating any specific agent for the treatment of brucellosis, as 
pointed out so well by Carpenter and Boak 68 First, brucellosis is a 
disease having spontaneous remissions no matter what treatment is 
prescribed The course of the initial febrile attack may last for a few 
days up to several weeks As we have emphasized, brucellosis at times 
may be a very mild disease, particularly in those infections due to 
Brucella abortus It is known that rest in bed will alleviate the symp- 
toms and the temperature will drop to normal, although the bacteriemia 
may persist The average duration of an attack of brucellosis is about 
three months 88 A second factor, important in the interpretation of 
therapeutic results, is related to the accuracy of the diagnosis A review 
of the literature would indicate that in many instances there exists some 
doubt concerning the correct diagnosis With the foregoing facts in 
mind, we have attempted to evaluate the results of specific therapy for 
brucellosis 

Chemotherapy — Various chemotherapeutic agents have been tried in 
brucellosis and include methylene blue, mercurochrome, acnflavme, 
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methyl violet, metaphen, neoarsphenamme, neosalvarsan and, more re- 
cently, atabnne. There is no satisfactory evidence that these com- 
pounds are of specific value. 

Of late, much interest has been attached to the therapeutic effective- 
ness of the sulfonamide: Here again, confusion exists because these 
compounds have been used in some patients where there is every nght 
to question the diagnosis of brucellosis. There appears to be little 
doubt that all the more commonly used sulfonamides inhibit the in 
vitro growth of the three species of Brucella, and also offer some 
degree of protection, at least, to experimentally infected aru- 
mals «o ea. 07 We have observed m vitro that sulfadiazine will readily 
inhibit the growth of Brucella in therapeutic concentrations of the 
drug This is particularly applicable to strains of Brucella abortus, 
which are more meticulous in their growth requirements than sins or 
mehtensis strains. 

We are convinced from our own experience that the sulfonamides 
are effective in the treatment of human infections, although Urschel 08 
in a review of the literature in English expresses some doubt about sul- 
fonamide therapy But if one excludes most of the chrome cases 
treated, and centers attention on those instances where the disease has 
been proved to exist beyond any reason for doubt, one is impressed 
by the value of the sulfonamides We have the impression that the 
sulfonamides arc most effective in acute infections due to Brucella 
abortus, and m those patients who have a good immune response as 
reflected in the agglutinin uter We agree with the majority of clini- 
cians that the sulfonamides are of Little or no value m the chrome 
ambulatory patient not having a demonstrable bactencmia Although 
we have experienced satisfactory therapeutic results in patients having 
chrome brucellosis, the individuals selected for treatment were febrile, 
showing evidence of an active disease process being present. We can- 
not escape the conclusion that failure with the sulfonamides in chronic 
cases may be due to a mistaken diagnosis or the use of inadequate doses 
over too short a period We have not treated a single ambulatory pa- 
tient with sulfonamide. In the cases selected, the patients have been 
febrile, and have required hospital and bed car e as a part of their 
treatment As far as could be determined, all the patients were suffer- 
ing from mfecaons due to Brucella abortus Wise 60 has indicated that 
sulfonamide therapy in adequate doses v\ ill not eradicate a bactenemia 
due to Brucella suis. We have some confirmatory evidence for this 
observation m that a patient with an aente brucellosis due to the sins 
species improved considerably during a course of sulfonamide treat- 
ment but the bactenemia persisted during the immediate afebrile, con- 
valescent penod. 

At the University Hospitals, the sulfonamides have been administered 
to eight of ten patients having a bactencmia due to Brucella abortus. 
Of the group of eight patients, five had the chrome form of the 
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disease, and three the acute form One patient with endocarditis due 
to Brucella failed to respond to either sulfanilamide or sulfathiazole 
Of the remaining seven patients, it was necessary to discontinue sul- 
fonamide therapy in two individuals because of toxic reactions, and 
artificial fever therapy was instituted Both of these patients recovered 
completely and have remained in good health Of the other five pa- 
tients, one had a temporary relapse following sulfonamide therapy, but 
recovered completely after a second course of sulfonamide treatment 
With the exception of this one patient, all have remained m good 
health for one or more years following treatment The bactenevm was 
eradicated, in every instance coincident with the use of a sulfonamide 
except in the patient with brucella endocarditis 

Eighteen patients without a demonstrable bactenemia, but for whom 
it is believed satisfactory evidence was at hand to establish the disease, 
were treated with the sulfonamides There were five acutely ill patients, 
and all recovered completely and have remamed well for more than a 
year Of the thirteen patients with the chrome form of the disease, 
rune have had a complete remission of symptoms for one or more 
years There were four who failed to respond satisfactorily One of 
these four patients was unable to tolerate sulfonamide treatment, and 
recovered following artificial fever therapy A second patient was 
given two courses of sulfonamide therapy without improvement, and 
then received artificial fever therapy with but slight temporary im- 
provement A third patient had a good temporary response, but then 
relapsed A fourth was given a short course with a sulfonamide, and 
then artificial fever therapy with a satisfactory recovery 

In the initial attempts to evaluate sulfonamide therapy, sulfanilamide, 
sulfapyridme or sulfathiazole was employed During the last two years 
we have used sulfadiazine and, more recently, sulfamerazine It is our 
policy to hospitalize patients for treatment, and continue therapy for 
two to three weeks Blood concentrations of sulfadiazine or sulfamera- 
zine are maintained around 10 mg per 100 cc Four grams of sulfadia- 
zine are given as an initial dose, and then one gram every four to six 
hours Each adult patient is given 4 gm of soda bicarbonate four times 
a day in order to insure an alkaline urine Fluids are administered so 
that the daily urinary output is from 1000 to 1500 cc With sulfamera- 
zine, slightly smaller doses are given and at less frequent intervals 

There is no reason to believe that penicillin will prove effective in 
the routine treatment of patients having brucellosis Preliminary in 
vitro studies indicate that strains of Brucella are quite resistant to the 
action of penicillin 

Vaccine Therapy— For the most part, Brucella vaccine has been re- 
served for the treatment of chrome cases of brucellosis There is no 
unanimity of opinion that such a vaccine is specific for brucellosis 
Carpenter and Boak 03 conclude that a specific effect is lacking and 
favorable results are due to nonspecific systemic reactions Evidence 
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in favor of this view is that satisfactory results have followed the 
intnn enous injection of hilled typhoid-paratyphoid organisms 70 Hor- 
ns 3 is a firm advocate of the employment of heat-killed Brucella vac- 
cine. There is also a difference of opinion as to whether a clinician 
should use a mixed Brucella vaccine, or the vaccine obtained from a 
single species of Brucella Furthermore, some advocate the intramus- 
cular route of injection, others the intradermal administration, and 
others warn against its administration by the ultras enous route 
Apparently there is some confusion as to how the specific action of 
Brucella vaccine operates Some maintain that immunity is established 
as reflected in the opsonocytophagic test Others feel that the im- 
portant feature is desensitization of the patient to the products of the 
Brucella. It would appear that both phenomena are present, that is an 
increase m the antibody response, and an increase in the tolerance of 
the patient to the vaccine. In interpreting these factors it should be 
mentioned that immunologists have expressed considerable doubt as to 
whether any vaccine has a specific therapeutic value in any chronic 
infectious disease 

As a result of observation in our own clinic, we are not too op 
nmisdc concerning the therapeutic value of Brucella vaccine We do 
not advocate its use in the acute stages of the disease, and in the un- 
doubted chronic case ne first prefer a therapeutic trial with the sul- 
fonamides. Failing in this, our second choice is artificial fever therapy 
which will be discussed shortly Where Brucella vaccine has been 
used, we have employed a heat-killed vaccine prejiared from Brucella 
abortus. The vaccine is given every five days intramuscularly m in- 
creasing doses for five or six tunes, though in several instances we have 
continued treatment much longer than this. The object is to provoke 
a moderate systemic reaction with each injection The dose of the 
initial injection depends upon the sensitivity of the individual to the 
vaccine as measured by an intradermal test. 

Brucellin — Huddleson and his associates 1 have advocated the intra- 
muscular use of a broth filtrate prepared from the three species of 
Brucella. According to these workers, the immunologic basis for 
using brucellin is a state of sensitivity of the patient to the material, 
its injection produces 'a systemic allergic reaction which m turn is 
accompanied by a neutrophilic leucocytosis and increase in immune 
ofisonms. Furthermore, brucellin does not affect the course of the 
disease in a patient xxho is not sensitive We have had no experience 
with brucellin but we would not consider brucellin the agent of first 
choice in an acutely' ill patient having bactenemia, even though he was 
sensitne to the material It is difficult to state whether brucellin is 
superior to vaccine in the treatment of chrome brucellosis 

Immune Serum —The use of specific antiserums prepared from im 
mumzing animals has not been accompanied bv very encouraging re- 
sults M Human immune serum appears to be of some value 71 75 We 
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have not had the opportunity of utilizing any antibrucella serum 
Further evaluation of a concentrated antibrucella serum should be en- 
couraged There is evidence that, in cattle recovering from Brucella 
abortus infection, bactencidms may be demonstrated in the serum in 
the absence of an appreciable titer of agglutinins 73 
Fever Therapy —Physically induced hyperpyrexia has been advocated 
by Prickman and his associates 74, 75 in the treatment of selected groups 
of patients with brucellosis They advise such therapy for patients 
with the acute form of the disease, and individuals having bone lesions, 
such as spondylitis We have treated five patients having chronic 
brucellosis in the Kettering hypertherm at the University Hospitals 
after failure with sulfonamide therapy Satisfactory results were ob- 
tained m four of the five patients This type of therapy merits further 
consideration. 

SUMMARY AND CONCLUSIONS 

Brucellosis is a disease with protean clinical manifestations The 
acute stage of the disease may be so mild that it may be overlooked, 
or the more serious infections may be incorrectly diagnosed The ac- 
curate diagnosis of chronic brucellosis constitutes a major problem in 
clinical medicine A precise diagnosis depends upon a correlation of 
epidemiologic data, that is, a history of exposure to the organisms, 
certain localizing physical signs, and a careful interpretation of labora- 
tory data A reliance upon inadequate laboratory findings is often the 
cause of incorrect diagnoses For practical purposes, the most depend- 
able laboratory data include a relative or absolute lymphocytosis m 
the peripheral blood, the presence of agglutinins for Brucella, and the 
isolation of Brucella from the tissues or body fluids The mtradermal 
test with Brucella antigen is often more confusing than helpful When 
other clinical and laboratory evidence for the disease is present, the 
skin test may be of aid A more satisfactory therapeutic agent is 
needed for brucellosis At the University Hospitals, the sulfonamides 
have proved to be definitely beneficial in the therapy of acute and 
active chronic infections due to Brucella abortus The therapeutic re- 
sults with Brucella vaccine must be carefully interpreted This also 
applies to brucellin The use of potent antiserum should be encouraged 
and evaluated further Physically mduced hyperpyrexia mav be 
beneficial m selected patients 
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CIRRHOSIS OF THE LIVER WITH PARTICULAR REFERENCE 
TO CORRELATION OF COMPOSITE LIVER FUNCTION 
STUDIES WITH LIVER BIOPSY 

Frederick W Hoffbauer, M.S , MD', Gerald T Evans, M.D., 
Ph D f, and Cecil J Watson, M D., Pii D, FA.GP t 

In many instances cirrhosis of the liver presents no great problem in 
differential diagnosis but often enough its manifestations are perplex- 
ing, and it is in this group that the clinician needs all available aids in 
the solution of the problem A study of hepatic disease in general re- 
solves itself into mo mam divisions (1) recognition of hepatic dis- 
turbances when outspoken clinical signs are lacking and (2) recogni- 
tion of the cause or ty pc of hepatic disease when clinical signs such as 
jaundice are evident. 

THE COMPOSITE LIVER FUNCTION STUDY 
The large number of procedures which have been proposed to evalu- 
ate the functional status of the liver clearly indicates that no smglc 
procedure is in itself entirely reliable or diagnostic. It would probably 
be unduly optimistic to anticipate a subsequent development of any 
single method which would regularly reveal the composite functional 
status of the liver The innumerable functions of this organ and the 
variable way that they inav be impaired would appear to preclude the 
possibility of a miracle" test. The clinician must therefore choose 
from the array of tests available those best suited to a given case. Thus 
m the presence of jaundice, the bromsulfalein test has relatively 
little value, while it is often of the greatest help in seeking for evidence 
of liver disease in the nonjaundiced subject. Certain tests, such as 
Hangers cephalin-cholestcrol flocculation, are actually not methods of 
measuring liver function, but rather, of liver cell injury or irritation 

Tor the past several years we have been interested in correlating 
composite studies of liver function with the histology of the liver In 
the discussion which ensues, only cases of proven histologic diagnosis 
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are included This has depended in part upon needle biopsy, as de- 
scribed in the following, and m part upon necropsy material For pur- 
poses of comparison and easier evaluation in the present study the 
results of a number of procedures have been recorded graphically in 
the form of a liver function “profile” or composite record which has 
been referred to in previous communications 1 2 

In the nonjaundiced subject, the following procedures have been 
included quantitative serum bilirubin, hippunc acid synthesis, frac- 
tional serum protein, cephahn-cholesterol flocculation test, bromsulf- 
alein excretion test, and the quantitative urine urobilinogen test In 
the jaundiced patient, this same group of tests, with the exception of 
the bromsulfalein, is employed In addition, the serum cholesterol 
and alkaline phosphatase, the prothrombin time before and after vita- 
min K administration, and the feces urobilinogen are determined when 
jaundice is present 

In the majority of these tests, the technics used are those in common 
practice m clinical laboratories A few modifications of certain pro- 
cedures have proved of value For the quantitative determination of 
the serum bilirubin a slight modification 8 of Malloy and Evelyn’s 
method 4 has been used After the addition of the van den Bergh re- 
agent, readings are taken at one minute and again at fifteen minutes 
representing the prompt direct and the delayed direct reacting biliru- 
bins respectively The total and the indirect reacting bilirubins are then 
determined in the usual way Characteristic values for a case of obstruc- 
tive jaundice would be recorded as follows serum bilirubin in milli- 
grams per 100 cc 1' = 20, 15' = 23, total = 28 

In the determination of the ability of the liver to conjugate hippunc 
acid after sodium benzoate, the intravenous method of Quick' 1 has been 
employed In the presence of renal insufficiency hippunc acid excre- 
tion is delayed Machella, Helm and Chornock 0 have shown that the 
outcome of the test is in a measure dependent upon adequate urine 
flow To evaluate the renal function simultaneously we have simplv in- 
jected 1 cc of phenolsulfonphthalein (6 mg phenolsulfonphthalem 
dye) through the same needle after giving the sodium benzoate The 
urine specimen is collected at the end of sixty minutes and an aliquot is 
used to determine the dye excretion, the balance being employed for 
the determination of the hippunc acid An excretion of less than 35 per 
cent of the phenolsulfonphthalein dye m the one-hour sample casts 
doubt on the reliability of a low hippunc acid excretion as a measure 
of hepatic cell function Conjugation may have occurred in the liver 
but the excretion of the resultant product is retarded bv poor renal 
function This simple procedure evaluates renal function at the time 
that such knowledge is most desirable, viz , during the actual hour the 
hippunc acid test is being conducted 

The urinary and fecal excretion of urobilinogen has been determined 
by the quantitative method previously described by Watson 7 
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For the cephalm cholesterol flocculation test of Hanger 3 a commer- 
cial antigen* has been found to be satisfactory 

The serum alkaline phosphatase has been determined bv the pro- 
cedure described b> King and Armstrong 0 The \ alues are expressed 
m terms of King-Armstrong units in the figures accompanying the 

following case reports , , , , 

The method of Quick “ has been employed for the prothrombin 
time determination In the event of an elevated initial value, the deter- 
mination has been repeated nventy-four hours after the parenteral 
administration of 1 mg of sj nthetic vitamin K. The second value has 
been termed “prothrombin response" on the graphic record form (see 
Fig 62) The value of such a procedure as an aid in the differential 
diagnosis of jaundice has been pointed to by Allen and Julian, 11 Lord 
and Andrus, 1 - Ohvin' 5 and Kark and Souter 11 
The use of a composite hver function study, with the results de- 
picted in graphic form, has proved of considerable help in the analysis 
of hepatic disorders In the charts that accompany the cases cited, the 
values departing aboic the midhorizontaJ line indicate in general a 
diminishing hver function, while those departing below the line indicate 
either normal hver function or, in some instances, simple biliary ob- 
struction without disturbance of function. By connecting the various 
values plotted, one may obtain a ‘ profile” of hver function for any 
given case. Eventually it is hoped that the accumulation of sufficient 
data of this type correlated with the histologic appearance of the hver 
will then permit diagnostic deductions from the future graphic forms 
alone. 

NEEDLE BIOPSY OF THE LIVER 

Since 1942 needle biopsy of the liver has been attempted in eighty- 
five cases of hepatic disease occurring on the Medical Service of the 
University of Minnesota Hospitals. The method has often permitted 
accurate diagnosis in instances where laboratory and clinical findings 
uerc inconclusive. 

Aspiration of the hver to obtain material for histologic study is not 
a new procedure So far as can be determined it was first employed by 
Lucatello, 18 who however, did not employ fixation or staining, so 
that the examination of the tissue obtained permitted little in the way 
of an accurate diagnosis Tu elve years after this mitral report, Schup- 
fer recorded his observations on aspiration biopsy of the liver 10 He 
employed modem methods of tissue fixation and staining One of the 
most extensive senes of needle biopsies of the hver was that reported 
bj Bingel 1 ’ in 1923 This account records the use of the method in 100 
cases Most of the same cases appear to be included again in a subse- 
quent senes of 140 cases reported by Olivet 18 in 1926 Two fatalities 
due to hemorrhage and one due to pentomos ore listed m this senes. 

Difco Coropanj Detroit, Michigan. 
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The earlier reports of aspiration liver biopsy are reviewed m Frola’s 
monograph pubhshed in 1935 “ This investigator analyzed sixty-six 
of his own cases m which liver tissue was obtained by means of suction 
applied to a small (0 5 mm ) bore needle inserted into the liver The 
material obtained, if one may judge from Frola’s pubhshed photomi- 
crographs, consisted only of fragments of liver tissue and blood cells 
The use of a fine-bore needle, while undoubtedly somewhat safer, 
yields so little tissue that its value is very limited 

A most important advance m the use of liver biopsy arose from the 
studies of two Danish investigators, Iverson and Roholm 20 Their 
method consisted of an aspiration technic through a posterior-lateral 
approach to the liver, the site of entrance being the ninth intercostal 
space in the right posterior axillary line Infiltration of a local anes- 
thetic agent is made at this site and the skin punctured with a knife. 
A needle 18 cm long and 2 mm in width is inserted through the pleura 
and diaphragm and carried into the liver The pointed obturator is 
then removed from the needle leaving the serrated cutting edge of the 
needle embedded in the posterior hver surface Suction is applied by 
means of a Record syringe attached to the needle hub as the needle is 
advanced several centimeters into the liver This usually results in re- 
moval of a small plug of tissue which is drawn up into the needle along 
with a few cubic centimeters of blood In England, Dible, McMichael 
and Sherlock 21 describe satisfactory results with the method of Iver- 
son and Roholm in studies of cases of epidemic, postarsphenamme 
and homologous serum jaundice as well as in cirrhosis A few untoward 
results were encountered by this group as well as by the originators 
of the method These were m the mam hemorrhage, the statement is 
made that the method should be reserved for cases justifying the slight 
risk entailed 

Baron, m 193 9, 22 reported forty-eight aspiration biopsies of the hver 
by an anterior approach, entering the hver below the nb margin A 13- 
gauge needle 9 cm long was inserted into the hver and material was 
then obtained by suction A fatal hemorrhage occurred m one of the 
cases in Baron’s senes The anterior approach was also employed by 
Chiray, Fiessinger and Roux in a report of forty-one cases pubhshed 
m 1941 23 These investigators recommended a trocar 6 cm in length 
and 1 5 mm in width After local infiltration anesthesia, the trocar was 
passed through the antenor abdominal wall beneath the costal margin 
and into the hver for a distance of 2 cm Suction was then applied and 
the needle advanced for a depth of another 1 cm Failure to secure 
tissue was reported in nine instances No untoward result occurred m 
this senes because, as the authors believe, the penetration to a depth 
of only 3 cm avoids the large vessels of the hver They recommend 
that the procedure be reserved for enlarged and easily palpable livers, 
on the basis of our expenence, using a similar method of approach to 
the hver, we concur entirely with this recommendation 
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Needle biopsv of the liver using the Vim-Silvennan needle was 
described by Tripoh and Fader in 1941 "* This needle* (Fig 61) is an 
ingenious device pitman!} intended for tumor biopsy 50 By inserting 
this needle into the liver anteriorly beneath the nght costal margin 
Tripoli and Fader obtained satisfactory tissue specimens in a senes of 
cases Local anesthesia nas employed, the site of insertion of the needle 
being at the lateral edge of the right rectus muscle, below the costal 
margin 

In the present senes of cases we have employed the Vim-Silverman 
needle in all instances in which liver biopsy has been done. The pro 
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Fig 61 The upper three pieces depict the ordinary Vim-Silverman biopsy 
needle (MacGregor Instrument Co ) The lower set represents a longer needle 
based on the same principle which has been devised by us to obtain needle biopsy 
of the liver during pentoneoscopj 

ccdure is carried out at the bedside except •when done at the time of 
peritoneoscopy When necessary, a preliminary injection of morphine 
is given to the patient to allay apprehension. The right upper quadrant 
of the abdomen is prepared with an antiseptic solution and the area 
draped Procaine solution is infiltrated at the site selected for the needle 
insertion Infiltration is carried down to the parietal peritoneal surface 
If some of the anesthetic agent can be injected just at the pen ton cum, 
the procedure is made rclanvelj painless. The infiltrating needle, a 
3-mch 22-gauge one, is finally advanced beyond the peritoneum and 
into the In er Entrance into the liver is noted bv movement of the 
• MacGregor Instrument Co., Needham, Mass. 
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needle coincident with respiration Suction is applied briefly to be 
cert ain one has not encountered an abscess or an excessively vascular 
area This having been ascertained to satisfaction, the small bore 
needle is withdrawn A small skin incision, 3 mm in length, is then 
made to facilitate passage of the Vim-Silverman needle The latter is 
directed through the anesthetized tract and inserted a short distance into 
the hver substance The obturator is then withdrawn and the inner-split 
needle is inserted into the outer one The inner needle is then advanced 
its full length so that the two halves of the needle trap a core of hver 
tissue Next the outer needle is advanced, moving over the inner-split 
needle so that the two halves are compressed In this manner the piece 
of tissue is secured between the two prongs One rotation of the outer 
needle, holding the inner one stationary, serves to cut the tissue core 
at its base The two needles are then withdrawn together The speci- 
men will vary in length from 1 to 2 5 cm It is about 0 8 mm m width 
Fixation of the plug in 5 cc of 10 per cent formahn for twelve to 
twenty-four hours is recommended 

Following such a procedure the patient may experience mild nght 
upper quadrant discomfort for a few hours We have limited the use 
of this method to hospital patients and require twenty-four hours of 
strict bed rest following the biopsy It should be emphasized that the 
procedure is not without slight risk and that it should be reserved for 
cases in which the liver is definitely enlarged and the lower margin 
readily palpable at least 5 cm below the costal margin in the right 
midclavicular line This limitation of course reduces the applicability 
of the method but also greatly reduces the risk In the past two years 
sixty-five such biopsy attempts have been carried out at the bedside In 
fifty instances, a piece of tissue sufficient for histologic examination 
has been obtained Nine of the failures occurred in the first twenty 
attempts, before familiarity with the method had been gained 

Serious hemorrhage from the hver itself has not occurred In one 
instance the needle was inserted too deeply into a thm left lobe and 
passing completely through it, undoubtedly damaged a large vessel 
beneath An alarming intrapentoneal hemorrhage resulted, operation 
was performed as soon as the patient’s condition was improved by 
transfusions After the blood was evacuated from the peritoneal cav- 
ity, the surgeon found a large hematoma at the site of the damaged 
vessel The area was left undisturbed and the abdomen was closed The 
patient made a surprisingly uneventful recovery and exhibited no 
apparent after-effect This case undoubtedly should not have been 
chosen since the hver was only very slightly enlarged, the left lobe 
bemg more easily palpable Since this one misfortune we have made it 
a rule never to consider the procedure except in instances in which 
the hver is definitely enlarged 

The risk of bleeding from the hver surface itself is not great if the 
needle is prevented from making a linear tear in the parenchyma The 
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danger of such a tear is one disadvantage of the methods requiring 
intercostal insertion of the biopsy needle. With the needle fixed be- 
tween the nbs, movement of the liver coincident with respiration 
might result in a laceration of the capsule and parenchyma This pos- 
sibility has been commented upon by Baron ** We have watched the 
bleeding from the liver as a result of the biopsy with the Vim-Silver- 
man needle when this has been done during laparotomy in the oper- 
ating room Not more than 5 to 10 cc of blood has been noted to 
escape before coagulation occurred As a routine precaudor/, the 
bleeding nme, clotting dme and prothrombin dme of each pauent sub- 
jected to needle biopsy' have been determined The^rcsenc^ of any 
serious bleeding tendency is a contraindication Likewise the presence 
of passive congestion of the liver or the presence of suspected hepadc 
abscesses or suppurative cholangitis is deemed a contraindication to 
needle biopsy When the need for liter biopsy m the padent with a 
small or a normal sized liver has arisen, the procedure of peritoneoscopy 
has been the method of choice. 

PERITONEOSCOPY IN THE DIFFERENTIAL DIAGNOSIS OF HEPATIC CIRRHOSIS 

The advantages of pentoneoscopy for the diagnosis and study of 
disorders of the liter have been well described by Ruddock 2 ® and 
by Benedict. 37 This is a procedure that is best earned out in an 
operating room, although local anesthesia is quite adequate The vis- 
ualization of the liver afforded by the method often permits the diag- 
nosis of hepatic cirrhosis The Ruddock peritoneoscope is equipped 
with a forccp attachment intended for biopsy 

Biopsy of the liver when taken just beneath the capsule by means 
of these forceps, has one disadvantage, i e that of gaming a false 
concept of the amount of change throughout the liver, because of 
increased connective tissue or round cells just beneath the capsule 
For this reason we have performed needle biopsy at the time of peri- 
toneoscopy in twenty cases. The Vim-SDverman needle is not long 
enough to reach the liver surface through the anterior abdominal wall 
m the presence of the pneumoperitoneum necessary for pentoneoscopy 
We have therefore simply increased the length of the needle to 18 
cm as shown m Figure 61 This needle is inserted through a separately 
anesthetized area in the anterior abdominal wall below the nght costal 
margin With the liver in view through the peritoneoscope the oper- 
ator can guide the needle into a desired site in the liver This permits 
sampling of the liver to a greater depth than is possible by the forcep 
biopsy' method 

illustrative cases 

The following cases sene to emphasize some of the factors discussed 
in the preceding pages. In each the question of hepatic cirrhosis en- 
tered into the differential diagnosis at some point. The cases serve to 
illustrate the variable manner in which these different procedures have 
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aided m arriving at a correct diagnosis There is no intention to imply 
that laboratory tests alone make a diagnosis for the clinician When 
considered together with the history and the physical examination 
they do, however, permit an increased accuracy of diagnosis m hepatic 
disease The addition of liver biopsy aids still further m the solution 
of some of the problems encountered 

Case I — J S , a housewife aged 54 years, was referred to the hospital with 
the diagnosis of carcinoma of the pancreas and resultant common bile duct ob 
struction Jaundice had been present for ten months, it was painless in its onset 
Abdominal distention had been gradually increasing for four months pnor to hos 
pital entry The patient complained of pruritus of moderate seventy Dunng 
the penod of jaundice the stools were light in color and the unne dark Review 
of the patient’s past history revealed little of note She had had an episode of 
jaundice as a child, dunng an epidemic of infectious jaundice No residual ill 
effects could be recalled 

Physical examination revealed a well nourished white woman The degree of 
jaundice was marked, the slan exhibited a greenish yellow cast Over the shoul 
ders and upper chest, numerous “spider nevi” were present, of the type com 
monly seen in cases of hepatic cirrhosis The abdomen was distended and free 
fluid was readily demonstrated Edema of the ankles was present Following 
diuresis mduced by a mercunal, the decrease in ascites permitted palpanon of a 
large firm liver extending 15 cm below the costal margin 

The results of the composite hver function study are depicted graphically in 
Figure 62 The degree of hyperbilirubinemia (Fig 62, SB) was marked Of con 
siderable interest was the complete exclusion of bile from the intestinal tract as 
evidenced by the practical absence of urobilinogen from the feces (Fig 62, Fu) 
This was confirmed by repeated stool examinations A value of feces urobilinogen 
below 5 mg per day is seen commonly in jaundice due to cancerous obstruc 
tion and infrequently in jaundice due to cirrhosis 28 The lack of increase of the 
unne urobilinogen in this case (Fig 62, UU) does not necessanly reflect in 
adequate hver function In the presence of complete biliary obstrucnon urobil 
mogen is not formed and consequently it cannot appear m the unne regardless 
of the state of the hver As initially determined, this patient exhibited a marked 
deficiency of prothrombin (Fig 62, FT ) Within twenty-four hours after a single 
injection of vitamin K this returned to normal (Fig 62, PR) This rapid re- 
sponse suggested adequate hepatic function m this particular respect Taken by 
itself only, the prothrombin response lent support to the diagnosis of extra 
hepatic biliary obstruction The value of the blood cholesterol (Fig 62, TV) 
was not high, as one usually anticipates in extrahepanc obstructive jaundice The 
positive cephalin cholesterol reaction, the failure to synthesize any hippunc acid 
after sodium benzoate injection and the altered plasma protein values, all 8l1 ?' 
gested parenchymal hver damage 

Further measures were resorted to in an effort to analyze the hepanc func 
tion In view of the absence of the native urobilinogen in the unne, the patient 
was subjected to the stercobilin tolerance test. 29 In the twenty-four hours fol 
lowing the intravenous injection of 50 mg of crystalline stercobilin, 30 mg 
urobilinogen appeared in the unne (Fig 62, ST) This constituted evidence of a 
markedly reduced funcaonal capacity of the hver m this respect It must be 
pointed out, however, that long-continued biliary stasis often affects hver fnne 
non adversely, and we have observed similar results with the stercobilin tolerance 
test in some cases of neoplastic biliary obstrucnon, although m some instances 
the results are entirely normal In contrast with the stercobilin tolerance the 
galactose tolerance test m this case (Fig 62, G) was within normal limits This 
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contrast at once reveals the striking difference in the way different functions 
may be affected m the same case 

The photomicrograph from the needle biopsy is shown in Figure 63 Dr J S 
McCartney of the Department of Pathology reported as follows on this section 
“This piece of tissue shows parts of at least 8 liver lobules, m two of which 
the central veins are recognized The liver cells are markedly pigmented There 
are many bile thrombi The portal tissues are greatly increased m extent with 
fibrous tissue There are large numbers of newly formed bile ducts m these 
spaces There is little or no leukocytic infiltraaon in any portal space 
“Conclusion Cirrhosis of the hver with jaundice” 

After establishment of the diagnosis, dietary therapy was promptly instituted 
The patient showed little or no improvement on a regimen of a high protein, 



Fig 63 (Case I) —Photomicrograph from needle biopsy of the hver 


high carbohydrate, low fat diet fortified with vitamin concentrates Choline hy 
drochlonde, 1 gm daily, was administered for a period of one month without 
appreciable benefit Three months after discharge from the hospital, the paoent 
expired Autopsy was not performed 

In an analysis of this case, one may find clinical and laboratory 
evidence to support the diagnosis of extrahepatic biliary obstruction 
due to cancer, or to support the diagnosis of cirrhosis of the liver 
Consequently the information obtained by needle biopsy of the liver 
performed at the bedside was of the greatest aid 

Case II — C. K , a markedly obese housewife aged 56 years, presented a diffi- 
cult diagnostic problem because of certain features suggesting parenchymal hver 
disease as the cause of her jaundice Six weeks prior to her hospital admission she 
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c . Kn tnmJ her fint stracl. of colicky right upper quadrant pun Tim w« fol 

^1" rettcriorc^suVi. ofthe 

abdominal examination mu unsatisfactory the In er of Il;g ^ 

as detenu med by percussion Ascites was not demonstrable; edema ot tne legs, 

h °'^e r ^Us P ™'Sr^'mposite hver function study are depicted graphically in 
Figure 64 The high serum bilirubin negligible urobilinogen excretion, together 



with the elevated cholesterol and phosphatase values and the negative cephtlin 
cholesterol, all point to a complete, extraheparic biliary obstruction as a cause ot 
the jaundice. THie decreased plasma protein die failure of the prothrornbin value 
to return to normal suggest parenchymal lrver damage. The validity of the low 
hippnnc acid value is open to question since the phenolsulfonphthalem excre- 
tion daring the test was onlj 8 per cent. Obstructive jaundice of four wc ^ 
duration does not ordinarily disturb lrver function to such a degree 
dent in this instance. Allen and Julian 11 cite a case of extra hepatic 
in which the prothrombin time faded to return to normal after adequate 
K therapy That patient had common duct stones lrver biopsy un ^ 

maror> changes The appearance of spider nevi os m this <^ c “ 
usual in cases of jaundice due to extrahepaoc bHiarj obstruction. 






Fig 65 (Case II) —Biopsy of liver secured by the surgeon at time of operauon 
lixtrahepatic obstructive jaundice, biliary tract carcinoma. 


of the bile ducts Numerous bile thrombi were present, no areas of necrosis were 
seen Very little fat was noted 

The gallbladder was drained, a great deal of partially hemolyzed blood was 
found mixed with bde Culture of this revealed aerobacter only The pauent 
lived but a few days postoperatively Permission for autopsy could not be ob- 
tained The final diagnosis was carcinoma of the gallbladder with metastases 
locally, and obstructive jaundice, extrahepatac in type Of particular interest was 
the disturbed liver function and the presence of spider nevt simulating hcpaoc 
cirrhosis 

Case III — S W., a woman aged 62 , had as her chief complaint a generalized 
pruritus for a few years Despite this she had not previously sought medical 
advice The presence of jaundice was obvious on the first examination although 
the patient herself had not been aware of it. Physical examination revealed gen- 
eralized brownish pigmentation of the shin, jaundice of the sclerae and a moder- 
ate degree of undernutrraon The liver and spleen were enlarged and easdy 
palpable, there was no ascites although slight edema of the ankles was noted 
Papular xanthomatous nodules were present over the Achilles’ tendons and the 










Fifj 67 (Case III).— Needle biopsy of the liver Interpreted a* portal cirrhosis. 

Needle biopsy of the liver was earned ont at the bedside. The histologic 
diagoosa from this biops> was that of portal cirrhosis (Fig 67) A composite 
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hepatic function study was earned out, the results of which are shown in 
Figure 68 

It will be noted that results of the composite liver function study 
simply indicate a jaundice associated with a considerably disturbed 
liver function (poor hippuric acid synthesis, positive cephahn cho- 
lesterol flocculation, altered plasma protem pattern and increased urine 
urobilinogen) The markedly elevated cholesterol and phosphatase are 
at variance with the results obtained in ordinary portal cirrhosis m 
which the values are usually normal or decreased The degree of 


hypercholesterolemia lif this case exceeded that which is seen in regur- 



Fig 68 (Case III) —Liver function studv, October 22 to October 25, 1943 
Working diagnosis Portal Cirrhosis Final diagnosis Xanthomatous Biliary Cir- 
rhosis (For key to column designations, see Fig 62 ) 


gitation jaundice of other cause and suggested the presence of so-called 
xanthomatous biliary cirrhosis This condition, first described by Addi- 
son and Gull, -and recently discussed in detail by Thannhauser and 
Magendantz 80 is characterized clinically by icterus, hepatospleno- 
megaly, marked hypercholesterolemia and the presence of xanthomas 
of skin or tendon sheaths 

In the present case the composite liver function study was of more 
help than the liver biopsy in revealing the type of disorder It may be 
emphasized that the biopsy did not reveal evidence of xanthomas of 
the bile passages, neither did it exclude these Without the cholesterol 





1 St nd rd noojg rxj-ccd } Standard jaundiced | SuppWrrWcry [ 

Fig 69 (Case IV) —Liver function mid) September 20 to September 23 1943 
Working diagnosis Diabetes and Cirrhosis Final diagnosis Hemochromatosis. 
(For key to column designations, see Fig 62 ) 

^ AaE ^ a ^ arrncr fl K c ^ 59 years presented with the complaints of 

weakness, weight loss and urinary frequency Physical examination revealed con 
nderable pigmentation of the face, hands and arms The liver was definitely en- 
larged the spleen was not palpable No other abnormalities were noted Routine 
urinalysis revealed gl)cosuna and further studies confirmed the diagnosis of 
diabetes meUiras. The diabetes was eacl> controlled b> dicta r) measures and 
administration of 35 units of insulin daily 

The composite liver function study is shown in Figure 69 In view of the 
hepatomegal) the results of the stud) were surprising Only ver> sbght devia 
tions from normal arc seen. The native urine urobilinogen was moderate!) el c_ 
vated so that it was unnecessary to perform the stereobihn tolerance test. As a 
supplementary procedure, the bilirubin tolerance test was performed (Fig 69 


Stgrxjorrf jaundiced 
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Fig 70 (Case IV) —Needle biopsy of the liver Extensive cirrhosis with some 
new bile ducts Note the darker masses within the hepatic cords (Hematoxylin 
and cosin stain ) 



Fig 71 (Case IV) —Needle biopsy of liver as stained with Berlin blue, darl 

masses are a deep blue color 

BT ) The result was entirely negative This was a distinct surprise m view ol 
the extensive histologic changes m the liver The bilirubin tolerance test >' 
regarded by many as a delicate measure of hepatic function In our expe 1101100 ” 
has not proved to be a very useful or consistent test for clinical purposes 
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gastrointestinal tract and urinary tract failed to demonstrate any evidence of a 
primary tumor The composite liver function study (Fig 72) performed m July, 
1943, pomted to lowered hepanc function as indicated by retention of bromsull 
aiem and excessive urobilmogenuna The other tests, however, yielded normal 
results and jaundice was absent These results permitted no definite conclusion 
as to the pathology present 

Needle biopsy of the liver was performed at the patient’s bedside. This re 
vealed the presence of amyloid disease (Fig 73), a finding which was totally 
unexpected m view of the absence of any chrome suppuration or evidence of 
a neoplasm Because of some hesitation to accept this diagnosis, the biopsy of the 
liver was repeated at a site somewhat removed from the former and over an area 
that felt nodular to palpation The histologic examination of this second biopsy' 
appeared to be identical with the first In both sections, the pathologist described 
sheets and strands of pale-staimng, faintly eosinophilic material In some areas 



Fig 73 (Case V) —Needle biopsy of the liver, amyloid disease 


this material could be seen to be definitely lining the sinusoids The conclusion 
was amyloid disease of the liver 

A Congo red test performed after this informanon was obtained revealed 5 
per cent left m the blood stream at the end of one hour , 

The patient was released from the hospital In September, 1943, he retume 
Examination at this time revealed marked ascites and a greater degree of emacia 
tion The liver was still enlarged and the character of its surface was about t c 
same as it had been on the previous admission There was no visible jaundice 
but the serum bilirubin was 1 5 mg per 100 cc The composite liver function 
study'' was repeated (Fig 72) This revealed a peculiar pattern from which no 
definite conclusion could be drawn Pentoneoscopic examination was earned out 
dunng this admission The surface of the liver as visualized appeared free of an) 
tumor nodules No abnormalities other than the presence of ascitic fluid were 
noted Needle biopsy r of the liver performed during pentoneoscopy again re 
vealed amyloid disease The patient remained alive for six weeks dunng wnic 
nine he developed jaundice, later signs and symptoms suggesting adrenal insu - 
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fiaency appeared. The latter was characterized by hypotension and hemocon 
centration There was temporary response to administration of adrenal cortical 
extract. Permission for autopsy was refused. 

This case was assumed to be an example of primary systemic amyloid 
disease although an occult carcinomatosis or tuberculosis could not be 
excluded The diagnosis of amyloid disease probably w ould not have 
been possible, here, without liver biopsy A second similar case has 
been seen in which amyloid disease of the liver was demonstrated, and 
again no evidence of primary tumor or of tuberculosis could be ob- 



Fig 74 (Case VI) -Liver function Jtudy October 6 to October 13 1944 
Working diagnosis Biliary Tract Carcinoma or Cirrhosis or Pencholangitic 
Hepatma (For key to column dengnanons, see Fig 6 2 ) 


tamed The principal features of the latter case were hepatomegaly 
ascites, albuminuria and edema Jaundice was absent Two needle 
biopsies of the hver revealed amyloid disease Autopsy permission in 
this case was also denied 

Case VI — O TL, a man aged 36 years, was seen three months after the) onset 
of painless laundice. The panent appeared well developed and well nourished 
The hver was great!) enlarged firm and somewhat nodular The diagnostic pos- 
sibilities here, at the outset included (1) carcinomatous bihaty obstruction vnm 
bdiary obstructive cirrhosis or with metastases and (2) pcricholangltle hepatitis 
or cirrhosis The age and history somewhat favored the second but the feeling 
of the hver was more suggestive of the first. 
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The composite liver function study is shown in Figure 74 This reveal eda 
pattern mdicanve of complete extxahepsac biliary obstruction as seen more often 
with cancer Needle biopsy of the liver was performed A satisfactory imp ol 
tissue svas obtained svhich revealed evidence of nothing more than early biliary 
obstructive orthosis (Fig 75) It was felt that the histologic changes noted could 
be due to long-standing biliary obstruction but the tnuse of this obstruction re- 
mained m doubt The pauent svas therefore subjected to pentoneoscopic exam 
rnation- This revealed clearly the presence of whitish nodules of various sizes 
ou the surface of the liver The long biopsy needle was inserted through the 
anterior abdominal wall and o specimen of the edge of one of the nodules was 
secured while the liver surface svas viewed through the peritoneoscope. This 
biopsy revealed typual adenocarcinoma with some relauvely normal hepatic 
cords (Fig 76) The pnmar> source of the carcinoma svas not determined The 
gallbladder as visualized daring peritoneoscopy svas not greatly distended The 
fundus was free but the neck and cystic duct, insofar as could be seen, were in 
volved by tumor It svas thus established that the cause of the jaundice svas can 
cer and that this was inoperable. In this instance peritoneoscopy svas the most 
helpful of the various methods employed, although the composite liver funenon 
study svas strongly indicative of the correct diagnosis. 

Needle biopsy of the liver when earned out as a bedside procedure 
is of aid in recognizing metastatic carcinoma in the liver only if the 
needle happens to enter a tumor nodule. Should the needle pass be- 
tween the nodules, as in the case of the first biopsy in Case VI, onls 
liver tissue is obtained and the procedure is of little value. Occasionally 
in the presence of suspected tumor nodules in the liver, one ma) feel 
them along the mfenor margin. There is a temptanon to attempt to 
insert the needle directly into one of them, but this is undoubtedly 
dangerous because of the proximity of the bowel In such instances 
pentoneoscopic examination should be resorted to if the tumor nodule 
biopsy is deemed necessary 

Case VTL— D T-, a laborer aged 53 yean, was admitted to the University 
Hospital with the complaint of a dull constant epigastric pain There had been 
no nausea or vomiting constipation had been troublesome and he had suffered 
from intermittent generalized abdominal cramps associated with distenoon and a 
sensation of heaviness across the lumbar portion of his back. A detailed study m 
the Out Patient Clime including laboratory and x ray examinations had failed 
to yield a diagnosis. The epigastric pain had persisted for about six months. 

Physical exammanon revealed the patient to be well developed and well nour 
ished. There were no abnormalities noted The abdomen was slightly distended 
and tympanitic. No masses were palpable. There was no adenopathy In the 
differential diagnosis, atrophic cirrhosis was strongly considered and the abnor 
mail ties noted m the results of the composite hver function study tended to con 
firm this diagnosis (Fig 77) The marked nrobllmogenuna the positive cep halm 
cholesterol flocculation and the marked bromsulfalem retention suggested par 
enchymal liver dysfunction. There was an absence of any qualitative or qnano 
ucive changes in the blood picture (hemoglobin 12 7 gm per cent erythrocytes 
43 millions, leukocytes 10,300 with 73 per cent neutrophils, 15 per cent lympho- 
cytes, 1 per cent monocytes and 1 per cent eosinophils) __ 

During the second week of hospitalization the pauent developed ascites l 
made the diagnosis of cirrhosis seem all the more hkel> At no time was ^ 
lar ge m en t of the hver or spleen noted. Pen to neoscop} was performed at 
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SUMMARY AND CONCLUSIONS 

1 A series of cases of liter disease has been presented involving 
either cirrhosis or conditions in which the diagnosis of cirrhosis had 
to be considered These eases illustrate many of the difficulties com- 
monly encountered m the differential diagnosis of this group of diseases 

2 A composite liver function study has been found to be helpful 
The results arc recorded on a standard form permitting ready com- 
parison of the disturbance of individual functions, together with the 
degree of jaundice and the degree of biharj obstruction 

3 Certain forms of cirrhosis or other liver disease, as well as extra- 
hepatic biliary obstruction exhibit fairly characteristic “profiles” on 
the composite liver function chart. It is recognized, however, that 
much experience must be gamed before strict differentiation will be 
feasible on the basis of such studies, and it is certain that they will 
never do more than supplement the history and physical examination 
m any given case. 

4 Liver biopsies haic been carried out in seventy cases of liver 
disease, fifty of which were done at the bedside and twenty in the 
operating room under pentoneoscopic control The Vim-Silverman 
needle was used in all instances. Attempts to secure a biopsy were un- 
successful m fifteen additional cases, most of which were in the earlier 
period of the stud) A serious but nonfatal hemorrhage occurred in 
one instance 

5 It is believed that the conjunction of the composite liver function 
study with liver biopsy has permitted much additional insight into the 
pathologic physiology of jaundice and liver disease From these studies 
it has become increasingly apparent that cirrhosis of similar anatomic 
extent maj exhibit strikingly different degrees and types of liver 
functional impairment. The diagnosis of obscure or uncommon liver 
disorders, as for example, primary amyloidosis, has been established 
by biopsy in cases in which the composite liver function study, aboi e, 
although abnormal, was not diagnostic 


BIBLIOGRAPHY 


Wtoon, C J Am. J CUn Path, 14 129 (Mar ) 1944 
Watson, C. J Wisconsin M J, 43 1033 (Oct.) 1944 
Ducci H and Watson, C J.. J Lab 1 CUn. Med, m press 
Malloy H T and Evelyn K A J BioL Chem, HP-481 1937 
Quick, A J Am, J Digest. Do. & Nutrition, 6 7 16 (Dec.) 1939 
Maehclla, T E, Helm, J D and Chomock, F W I din Investigation, 
31 m (Nov) 1942. 1 

7 Watson, C. J Am. J din Path, d-458, 193d 

8 Hanger F M, J din. Investigation, It 251 1939 

9 King E. J and Armstrong A. R, Canad. M A, I, 31 376 (Oct.) 1934 

10 Quick, A. J JAJtLA, 110 1538 (May 14) 1938. 

11 Allen, J G and Julian, O C. Arch Surg, -W-912 (Ma>) 1940 

12 Lord, J W and Andrus, W W Arch Int. Med, it 1S9 (Aug) 1941 

13 Ohvtn J H Arch Surg, 43-633 (Oct) 1941 



388 


F W HOFFBAUER, G T EVANS, C J WATSON 


14 Kark, R and Souter, A W Lancet, 2 693 (Dec 6) 1941 

15 Lucatello, L Sulla Puntura del Fegato a Scopo Diagnostico Lavon del 

Congressi di Aledicina Interna, Roma, 1895, p 327 
16. Schupfer, F Semaine Med , 27 229, 1907 

17 Bingel, A Verhandl d Deutsch Gesellsch f inn Med, 35 210, 1923 

18 Olivet, J Med Klin , 22 1440, 1926 

19 Frola, E II Puntato Epaaco Nella Diagnosi Delle Alalattie del Fegato, Roma, 

1935 

20 Iverson, P and Roholm, K Acta Med Scandinav, 102A , 1939 

21 Dible, J H, McMichael, J and Sherlock, S P V Lancet, 2 402 (Oct 2) 

1943 

22 Baron, E Arch Int Med , 63 276 (Feb ) 1939 

23 Chiray, A'l , Fiessinger, A1 and Roux, A! La Presse A'led , 49 785 (July 22) 

1941 

24 Tripoli, C J and Fader, D E Am J Clin Path, 11 516 (June) 1941 

25 Silverman, I Am J Surg., 40 671 (June) 1938 

26 Ruddock, J C South Surgeon, 8 113 (April) 1939 

27 Benedict, E B New England J A4ed , 230 125 (Feb 3) 1944 

28 AVacson, C J Arch Int A'led., 59 206 (Feb) 1937 and JAA1A, 11424V 

(June 22) 1940 

29 Watson, C J Proc Soc Exper Biol & A'led , 34 3 77, 193 6 

30 Thannhauser, S J and Alagendantz, H Ann Int Aled., 11 1662 (March) 

1938 



'vr 


; te OIOtev ' v ° 5 ^ Af o . 

««fc Su £'* ,CaJ Kno^fenrat [^ rcf °re t £ t0n « Used < ? c 'um a , J(f 



390 


EDMUND B FLINK 


Urinalysis and blood chemistries are recorded in Tables 1 and 2 for this and 
subsequent cases The hemoglobin level was 114 gm per 100 cc., erythrocytes 
numbered 4,590,000, there were normal leukocyte and differential counts 

X-rays showed pathologic fracture of the right femur at the site of a cyst, 
generalized decalcificaaon of the skeleton, coarsening of the trabeculauon espe 
cially in the bones of the hands, feet and left tibia, thinning of the cortex of all 
bones and absence of the usual diploic marking of the skull All these indicated 
a typical example of osteins fibrosa cysnca generahsata In addmon there was 
chronic mastoiditis 

On July 1, 1940, Dr John R Paine removed an adenoma of the parathyroid 
located m the lower pole of the right lobe of the thyroid The adenoma weighed 
3 gm and was composed of chief cells predominantly The postoperative course 
was complicated by mild tetany which was controlled satisfactordy by dihydro- 
tachysterol and calcium lactate orally The femur fracture gradually healed 
The paaent’s skeleton has not become completely normal after two years of 
follow-up, but the biochemical findings returned to normal A mastoidectomy 
was carried out m 1941 


Case II — R S , a 38 year old woman, was admitted to the hospital in Decem- 
ber 1941 She had nouced weakness, marked faugabihty and tenderness of her 
knees for two years or more together with polydipsia and polyuna for seven 
or eight years She had been moderately consnpated for three or four years. 
Her principal presenting complaint was a mass in die region of the lower nght 
molars noted first in September 1940 This mass when biopsied proved to be a 
giant cell tumor X-rays of the skeleton were obtained elsewhere and she was 
sent to the hospital with the tentative diagnosis of hyperparathyroidism 

On examination the patient was well developed and her pulse and temperature 
were normal Her blood pressure was 164/90 There was a small hard mass near 
the middle of the right mandible A small mass palpated in the nght side of dje 
neck moved on swallowing There were no areas of skeletal tenderness The 
hver margin was palpable at the costal margin The tendon reflexes were hyper 


active 


The hemoglobin level was 13 5 gm per 100 cc , leukocytes and differential 
counts were normal The Wassermann reaction was negative Electrocardiograms 
before operation showed a first degree heart block (P-R interval 0.22 and 023 
seconds) and an inverted P3 Seventeen days after operation die P-R inter' a 
had returned to normal (0 16 seconds), P3 was upright, and the amplitude of the 
QRS complexes and the T waves in all leads was greater than on the initial 
tracing X-rays films of the pelvis, skull, mandible, hands, long bones, vertebral 
column and chest revealed multiple cysts in these bones, striking nodular deca 
cificataon of the skull and generalized decalcification of the whole skeleton. 
There were mulnple areas of calcification in the kidney parenchyma and stones 
m the pelvis of the nght kidney 

Dr John R Paine carried out a subtotal resection of a large parathyroi 
adenoma on December 17, 1941 Ten grams were removed from the adenoma 0 
the nght superior parathyroid gland The patient did not develop tetany p°^' 
operatively She was readmitted to the hospital m June 1942 for removal of die 
remainder of the adenoma which weighed 1 gm The adenoma was compose 
of chief cells predominantly At the second admission she had renal colic and 
hematuria In April 1942 there was a remarkable improvement in the appearance 
of the skull and m July 1942 the appearance of the whole skeleton had returnc 
nearly to normal The patient’s weight has increased, she is able to do all of her 
own work, she no longer is troubled with constipation, her polydipsia is alle'> 
ated and her strength is normal Her blood pressure was 200/110 in January 1941 
and at the last visit to the clinic in August it was 146/92 
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Case HI— A S., a 57 year old woman, had noted a mass In the left side of 
her neck for five or six years, Eructations of food began m April 1942 and vom 
mng after meals with serious deh> dratlon developed in July 1942 After a period 
of hospitalization elsewhere her condition improved symptomatically but she 
was an invalid most of the time until her admission to this hospital m Decern 
ber 1942 Vomiting after meals and marked anorexia continued until this time 
She had lost about JO pounds of weight in all, was unusually nervous and lrnt 
able and so weak that she could not work at all She had been constipated for 
many years. For five yean she had noted polyuria and polydipda but no renal 
colic at any tune Only on direct questioning did she admit having had some 
aching pains m the extremities and back. 

On examination the patients pulse was 100 and her temperature was normal 
Her blood pressure was 196/114 She was tall and very malnourished, weighing 
87 pounds on admission The retinal arterioles were attenuated and there were 
moderate arteriosclerotic changes. A small nodular mass was located just below 
the thyroid cartilage on the left side in the region of the medial portion of the 
left lobe of the thyroid. The heart was moderately enlarged to the left There 
was some thoracic kyphosis Sloul> moving peristaltic waves were visible over 
the stomach and small intestine. Neurologic examination was essentially negative. 

Hemoglobin was 9 0 gm. per 100 cc erythrocytes numbered 4 400 000 there 
were normal leukocyte and differencial counts The blood urea nitrogen ob- 
tained during the penod of dehydration and eventual oliguria from fluid restnc 
non and polyuria rose from 22 mg per 100 cc. to 56 mg per 100 cc. but re 
turned to normal in twelve days. The basal metabolic rate was plus 3 per cent 

X ray films of the skull, hands, mandible, spine and long bones showed only 
osteoporosis consistent with her age and sex. The excretory urogram revealed 
poor excretion and stippled areas of calcification throughout the corneal por 
cions of both kidneys. Chest films revealed metastatic calcification in the bronchi 
The gastrointestinal tract was negative for intrinsic lesions but there was definite 
hypomonbty of both stomach and intestine with very slow emptying time. 

During preliminary investigation fluids were restricted for various reasons on 
foor successive days. The polyuria was *o marked that the patient lost 8 pounds 
of weight in that penod and exhibited definite dehydration phenomena On De 
cember 29 1942, Dr Richard Vorco removed a chief cell adenoma composed 
of four lobules and weighing 4 gm. Three normal -appearing parathyroid glands 
were identified The postoperative course was uneventful. The patient developed 
a moderate amount of edema during the subsequent month but this subsided 
following simple salt restriction and has not recurred. In four months ahe had 
gained 20 pounds m weight, was much stronger was able to be up all day was 
able to eat without vomiting and was no longer constipated She has no poly 
dipsia now She is able to work as a maid all the time and her only symptom is 
the occurrence of an occasional set ere headache. Her blood pressure was 220/120 
at the last clinic visit twenty-one months after operation. 

Case IV— I O., a J7 year old woman, noted the onset of pain m the right 
wrist m July 1942 and w the right leg m September 1942 Severe pain on weight 
bearing developed In February 1943 causing her to become an invalid partially 
bedridden She had noted swellings in the right forearm and right leg about the 
same time, and had lost 25 pounds in a year She had polyuria and polydipsia on 
occasion but no renal colic or hematuria A biopsy of the mass on her arm per 
formed by her own physician revealed a giant cell tumor 

On examination the pulse and temperature were normal The blood r ,rc5S 'V^ 
was 114/78 Fusiform swelling* were palpated along the mid portion of the nfm 
leg and right forearm The masses -were definitely warmer than the jurrouo 
tissue, and weight bearing caused pain. The hemoglobin was 10 9 gm. P K ”" 
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erythrocytes numbered 3,800,000, leukocytes 4100, with neutrophils 40 per cent, 
lymphocytes 56 per cent, monocytes 4 per cent 

X-ray examination showed multiple cysts of the long bones, pelvis, skull, 
mandible, nbs and hands with generalized decalcification and coarsening of 
trabecuh Very large mulnloculated cysts m the right ulna and right nbia and 
multiple stones throughout both kidneys were also present Fluoroscopy revealed 
a mass in the posterior superior mediastinum behind and to the right of the 
esophagus 

A parathyroid adenoma weighing 3 gm was removed by Drs B G Lanmn 
and C Dennis on May 26, 1943 Postoperative tetany did not develop though 
the serum calcium dropped as low as 8 5 mg per 100 cc The patient did not 
return to the clime until October and then she was having recurrent pam in the 
right arm and leg X-rays revealed further decalcification and new cyst forma 
non, and she had suffered a fracture of the right nbia by stepping on a scale. 
She was readmitted to the hospital A mass m the mediastinum was again demon 
strated On November 13, 1943, Dr Dennis found a parathyroid tumor m the 
posterior superior mediastinum and another in the substance of the left lobe of 
the thyroid, weighing 18 gm and 2 gm respectively One apparendy normal 
sized parathyroid was identified in the right superior position 

The true pathologic nature of the tumor was not appreciated until review of 
the sections immediately after the second operation The histological appear 
ance was typical of that described by Castleman and Mallory 0 as primary hyper 
plasia of the “wasserhelle” cells Postoperative tetany did not occur The patient 
improved gradually and gained weight, but has had bone pain from nme to time. 
A letter from her in August 1944 stated that she was feeling better than she ha 
for a long time, but she had not returned to the clinic for determinations o 
scrum calcium, and so on One cannot say that she is cured at the present time, 
but she is improved 


Case V — S F (Reported through the courtesy of Dr George Levitt of St 
Paul, Minnesota ) This 40 year old woman was admitted to the University Hos- 
pital in December 1943 for the confirmation of a diagnosis of hyperpara 
thryoidism In the early part of 1940 she had a vaginal hysterectomy for excessive 
uterine bleeding (benign) Immediately thereafter she noted severe pains in her 
lower back and left lup and thigh These pains were excruciating on any kin 
of weight-beanng but were present to some degree all the time Muscle weakness 
since the onset in 1940 had prevented her from performing more than a pan 
of her household duties and had resulted in complete exhaustion on walking two 
blocks During 1943 the pains in the legs, hips, ribs and upper back were con 
stantly present, and deformity of the terminal phalanges of both hands began an 
progressed without any noticeable joint involvement Since 1940 she had n a 
bouts of polydipsia and polyuria but no other renal symptoms 

On examination the pulse and temperature were normal The blood pressure 
was 138/80 A moderate thoracic kyphosis was evident A mass which was 
vaguely defined was present under the origin of the sternocleidomastoid mu c 
in the region of the lower pole of the left lobe of the thyroid Tendon reflexes 
were equal but slightly hyperactive There was marked deformity of the nanus, 
most marked m some of the terminal phalanges but also present in some ol 
middle phalanges , 

The hemoglobin was 13 6 gm per 100 cc , leukocytes numbered 4350, wit 
neutrophils 60 per cent, lymphocytes 36 per cent, monocytes 2 per cent an 
eosinophils 2 per cent The Kline exclusion test was negative 

X-ray films taken elsewhere m 1941 showed changes in the slcull, nbs, hum 
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crus, pelvis and thoracolumbar spine with dccalaiication and tendency to cyst 
formation Typical changes of osteitis fibrosa cystica general Kata with especially 
marked changes in the phalanges of the hands were present in 1943 

The patient was referred to Dr Oliver Cope of the Massachusetts General 
Hospital who removed a chief-cdl adenoma of a parathyroid gland Mild symp 
toms of tetany developed immediately postopera a vely bat the symptoms have 
been completely alleviated. Eight months after operaoon the calcium phosphorus 
and phosphatase values were normal 

Case VI — G a 59 year old man, was admitted to die hospital on April 2 

1944 Two years before he fell and injured his left knee The mjurv was treated 
by the application of a cast, but it was not certain whether he had a fracture. 
Since that time he had had pain in the lower back, in the hips and both lower 
extremities. The pain was deep-seated often shooting in character and severe 
enough to require opiates for relief The patient had been weak for twelve years 
and for three y ears die weakness had been progressivel> interfering with his 
work For twenty five years he had had polydipsia of varying intensity and had 
had to dunk as much as 2 gallons of water some days There had been no other 
renal symptoms. He had lost 30 pounds during the past several years in spite 
of a good appetite. 

Examination showed a well developed but very poorly nourished man weigh 
mg 120 pounds. His blood pressure was 113/72 A small mass was palpable below 
the right sternocleidomastoid muscle at the level of the lower pole of the nght 
lobe of the thyroid This mass moved on swallowing He had a lumbar lordosis 
and a slight thoracic kyphons There was slight m equality of the tendon reflexes, 
but sensory examination was normal 

Hemoglobin was 12 1 gm per 100 cc. erythrocytes numbered 3 760 000 leu 
kocytes and differential count were normal The blood urea nitrogen was 45 mg 
per 100 cc. and the creatinine 2.3 mg per 100 cc. before surgery Several weeks 
after surgery the blood urea nitrogen had decreased to 17 mg per 100 cc. An 
electrocardiogram rev caled a P R interval of 020 seconds 

On x ray the skull showed an extremely granular appearance similar to that 
of patient II Some rarefaction of the mandible was evident as well as a marked 
osteoporosis of the hands with thinning of the cortices of the small bones, ero 
sion of many of the distal phalanges and fracture of some of the terminal tufts 
Both tibiae and fibulae showed extensive decalaficaaon with some granularity 
and thinning of the cortex. There was evidence therefore of a severe form of 
osteins fibrosa cystica generalisata. 

In May 1944 Dr Richard Varco removed a parathyroid tumor weighing 20 
gm from the region of the lower pole of the nght lobe of the thyroid and the 
rubclavicular area. The adenoma was composed of chief cells predominantly In 
some areas there w'as a tendency to rosette formation and gland formation Nor 
mal parathyroid glands were identified on the left side 

On the seventh postoperative day the patient had definite but mild symptoms 
of tetany For several day's ha Chvostek and Trousseau signs had been positive 
and remained positive for four or five days thereafter He received I gm of cal 
cium gluconate on three occasions with satisfactory response On the day of 
operation and during the whole postoperative period he received 3 75 nig of 
dihydrotachysterol and 6 to 24 gm of calcium lactate orally every day In the 
three-month period from o pennon to the last clinic visit he had gained 15 
pounds, was much stronger was practically free of pam and his morale w'as 
much better There had been a remarkable increase in the calcification of the 
skull and skeleton in general but not a complete return to normal 
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COMMENT 


Diagnosis —A clue to the diagnosis depends on the symptomatology 
which is characteristic of the disease The musculoskeletal and genito- 
urinary symptoms predominate, but gastrointestinal and cardiovascular 
symptoms may occur and may even be the presentmg complaints 
The most prominent symptom of all is pain in the bones and joints 
The six patients had a variable amount of pain In Case VI the patient 
had so much pain that he had to take codeine frequendy and was dis 
abled for two years His pain was erroneously thought to be due to 
polyneuritis when he was first seen at this hospital In all of the patients 
the pains were not constant but were severe at times and practically 
absent at other times Pam on weight bearing is an important symptom 
and should suggest some form of bone disease This symptom could 
be ehcited from five of the six patients Direct questioning in Case III 
was necessary to elicit the history of mild pain in the bones and joints. 
All patients exhibited muscular weakness which was marked enough 
to interfere with work, and even caused semi-mvalidism of several 
patients The muscular weakness is probably related to the hyper 
calcemia It is interesting that some of the patients had hyperactive 


tendon reflexes 

An epulis was removed in the first two patients some time before the 
true nature of the disease was recognized Epuhdes are well known m 
a small percentage of cases of hyperparathyroidism Thannhauser' re 
ports the presence of epulis-hke lesions m cases of bone disease asso- 
ciated with neurofibromatosis 


Deformities of any part of the skeleton may occur There have been 
many patients with progressive decline m stature because of com 
pression of the vertebral bodies, coxa vara, and bowing of the long 
bones None of the six patients in the present series complained of 
change of stature, but several had moderate kyphosis Deformities of 
the hands in Cases V and VI and tumefactions in some of the long 


bones in Case IV and m the femur in Case I were noted 

A pathologic fracture of the right femur was responsible for bring 
mg the first patient to the care of physicians Interestingly enough it 
was thought that she had metastatic carcinoma of the femur and she 
was transferred to this hospital for palliative x-ray therapy Fracture 
sustained by little or no trauma certainly should suggest the possibility 
of hyperparathyroidism or some other decalcifying or cyst-forming 
process They constitute presenting complaints of a fair percentage of 
patients with this disease 

Genitourinary Symptoms -A better understanding of the symp- 
tomatology referable to the genitourinary tract has resulted from the 
classification proposed for the renal pathology by Albright and asso- 
ciates 8 There are three mam groups of lesions ( 1 ) pyelonephritis sec- 
ondary to formation of calcium phosphate stones, (2) nephrocalcinosiSi 
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differing from the previous type in that the calcium deposits are m the 
kidney parenchyma rather than in the pelvis, and causing inflammatory 
changes, sclerosis and contracted kidnejs, (3) acute parathyroid pois- 
oning with calcium deposits in the kidney and all other organs, result- 
ing in anuria and death The symptoms associated with formation of 
stones in the pelvis or ureters are the same as those from any stone 
Renal insufficiency may occur from hydronephrosis and pyeloneph- 
ritis Particular attention should be given to the symptoms of poly- 
dipsia and polyuria Five of the six patients m this senes had polyuria 
either constantly or intermittent!) before operation The unne volumes 
were as high as 3000 cc. per das but averaged 1500 to 2000 cc. dunng 
hospital stay before operation The cause of the polyuria is not en- 
tirely understood, but it Mas present in n patient with normal renal 
funcaon and was alleviated after operation in all but one patient It 
must be related in some way to hypercalcemia, hypercalcinuria and 
hyperphosphatuna In two patients (Cases III and VI) these symp- 
toms were the first real clue to the diagnosis It is entirely possible that 
a correct diagnosis would not have been made in Case III if they had 
not attracted attention to the possibility of hyperparathyroidism The 
polyuria was so marked that dehydration occurred when fluids were 
restricted. The sixth patient was in the hospital for twenty days before 
the symptom complex of pain m the extremities and polyuria was 
recognized 

Cardiac irregularities and conduction defects occur occasionally In 
Case II the patient had a prolonged P-R interval which returned to 
normal after operation. Elsoin, Wood and Ravdin 0 reported a patient 
with prolonged P-R conduction tame which did not return to normal 
after removal of a parathyroid adenoma. Hypertension is related to 
renal insufficiency but patients IV and VI with renal insufficiency of 
a seventy comparable to that of the two hypertensive subjects, had 
normal blood pressures Snapper 10 followed a patient with hypertension 
for two years after removal of a parathyroid adenoma and found per- 
sistence of the hypertension The absence of hypertension in some 
patients with severe renal insufficiency has been noted by others 7 0 10 
No striking improvement in renal function occurred in the patient 
reported b) Elsom and his coxxorkers® in one year following removal 
of a parathyroid adenoma This has been the experience of others 8 10 
It is reasonable, however, to expect cessation of the progress of renal 
insufficiency b) successful surgical treatment of hyperpiarathyroidisni 
In Cases III and VI a moderate improvement m renal function has been 
evidenced b> a decrease in blood urea nitrogen to normal and an in- 
crease m phenolsulfonphthalcin d)c excretion Hypertension has per- 
sisted in Cases II and III 

Manx patients haxe constipation and flatulence, and sonic haic 
marked anorexia, nausea and bouts of vornitnig The third patient had 
unusuall) sex ere gastrointestinal symptoms She tins admitted to the 
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hospital because of recurrent vomiting She said “The food just doesn’t 
go down ” Pyloric obstruction was suspected clinically and a gastro- 
intestinal study by barium meal was carried out There was no obstrnc 
tion but the stomach and bowel motility was very slow Morelle and 
Beyerinck 11 have each reported an instance of similar severe gastro- 
intestinal symptoms One must consider this disease in patients with 
symptoms suggesting pyloric or intestinal obstruction 

Roentgenologic Diagnosis —The roentgenologist often suggests the 
diagnosis of hyperparathyroidism when it has been unsuspected din 
ically Osteitis fibrosa cystica generahsata does not occur in all cases as 
illustrated m Case III, and especially m cases reported by Albright and 
his coworkers 12 The bone lesions are generalized when they are de- 
monstrable There is widening of the bone marrow space with thinning 
of the cortex The diffuse widening of the Haversian canals becomes 
evident as increased porosity of the bones and increase in the coarse- 
ness of the trabeculation of bone Cysts and giant cell tumors occur 
frequently but these are not necessarily present The skull often has a 
very characteristic appearance Unusual skull changes were seen in 
Cases II and VI X-ray demonstration of renal calcification, calcium 
phosphate stones m the renal pelvis and metastatic calcification in other 
organs is very important information Fluoroscopy, x-rays, and plano- 
grams of the upper mediastinum are valuable in trying to locate adeno- 
mas in the mediastinum 

Biochenncal Diagnosis —As valuable as x-ray diagnosis is in this 
disease, confirmation of the diagnosis depends on the biochemical find- 
ings in any given case The essential features of the biochemical syn 
drome are as follows (1) hypercalcemia, (2) hypophosphatemia, (3) 
hypercalcinuna, (4) hyperphosphatuna and (5) mcrease in the phos 
phatase content of the serum Parathormone causes an increase in th c 
serum calcium, reduces the serum phosphate, and in young animals 
especially will cause widespread bone disease similar to osteitis fibrosa 
cystica Furthermore it has been amply demonstrated that parathor 
mone causes a phosphate diuresis 

A complete calcium balance study was not carried out in any case 
of the present senes, nor was phosphorus excretion studied In Table 1 
the chemical findings m the six cases are summarized There arc sonic 
unexplainable variations in the data, but for the most part the findings 
are self-evident McLean and Hastings” have demonstrated the in' 
portance of a consideration of serum protein in conjunction v’ltli 
serum calcium determinations, since the nondiffusible portion of th c 
total calcium depends entirely on the protein concentration In otbc> 
words, lowering of serum proteins will lower the total calcium appro* 1 
mately 0 75 mg for each gram of protein The importance of th) ! 
factor is especially evident m the interpretations of the serum calciu |T 
m Case m, when the calcium concentration was 9 8 mg per 100 cc- 
the total serum protein was only 5 gm per 100 cc 



TABLE 1 CHEMICAL FINDINGS 














398 


EDMUND B FLINK 


In a review of 114 cases of hyperparathyroidism in which the serum 
calcium concentration was recorded, Gutman and coworkers 14 found 
that 109 had over 11 mg and 91 had over 12 mg per 100 cc In 79 
cases in which the serum inorganic phosphorus was recorded 35 w 
had values less than 2 5 mg per 100 cc Albright and associates 12 n 
ported a number of instances of proven hyperparathyroidism in vine 
the average calcium concentration of the serum was below 12 mg pt 
100 cc and in which the serum phosphatase activity was entirely noi 
mal These patients had symptoms referable to genitourinary trat 
calculi and were classed as “cases with a minimal degree of hyperpan 
thyroidism ” The average preoperative serum calcium values reporte 
in this series of 35 cases ranged from 10 6 to 17 3 mg per 100 cc.. 
is important to recognize that when serious renal insufficiency an 
uremia supervene, the phosphorus may be normal or even high an 
consequently the serum calcium may be normal or even low Man 
authors have emphasized the importance of repeated calcium detei 
ruinations in a case of suspected hyperparathyroidism and one cs 
understand the importance of this when one reviews the data in Cai 
III and in other reported cases For instance Wilder and associates 
reported a case with extreme skeletal decalcification having serui 
calcium values of 11 5, 110, 10 6 and 11 0 mg per 100 cc 

Calcium excretion in the unne is an important confirmatory te 
especially when the results of the chemical analysis of the serum aJ 
unconvincing This was of crucial importance in Case III The qualit 
tive Sulkowitch test 10 indicates roughly the presence of abnorm 
amounts of calcium, but because of variations in specific gravity an 
volume of the unne from tune to tune, quantitative information is > 
be preferred The urine calcium determinations in the present stud 
were carried out by an adaptation of the Sulkowitch test for use wit 
the Evelyn photoelectric colorimeter The turbidity formed by tr 
calcium oxalate precipitate depends on the quantity of calcium oxalat 
and can be measured with the colorimeter quite accurately A 1°" 
calcium neutral-ash diet was given preoperatively but high calciui 
intakes were given postoperatavely A normal person excretes 100 m; 
calcium or less in the unne daily when taking the above diet All c 
the patients m the present senes had increased excretion of calciur 
It may be noted that patient VI had loxver calcium excretion than tt 
others but his renal function was seriously impaired Snapper 10 report e 
a case in which the urine calcium excretion was entirely normal, bt 
his patient had renal insufficiency as evidenced by slightly elevate 
blood urea and nonprotein nitrogen Downs and Scott 17 reported 
case with an excretion of but 24 mg of calcium per day during tr 
phase of uremia A negative calcium balance and a high excretion t 
calcium in the unne also occur in hyperthyroidism in multiple m) re 
oma, and in Paget’s disease of bone These conditions have to be di 
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ferentiated from hyperparathyroidism by serum calcium and phos- 
phorus determinations and evidence obtained by x-ray examination! 

The alkaline phosphatase activity of the serum is considered to indi- 
cate the activity of the mechanism of bone repair even though in 
hyperparathyroidism Osteoclasis is the process most evident histo- 
logically and by x-ray There are many other conditions of the bone 
m which the phosphatase activity is increased, particularly in Paget’s 
disease of bone, m rickets, in osteomalacia, in certain cases with car 
cinomatosis of the skeleton and m extensive fractures In multiple 


myeloma and Ewing’s tumor the phosphatase activity is usually within 
normal limits Cope and Churchill 18, 10 and Albright and coworkers 11 
have shown that the higher the phosphatase activity preoperatively the 
greater is the possibility of tetany after complete removal of an 
adenoma or subtotal removal of hyperplastic tissue No correlation 
exists, however, between the height of the serum calcium and the 
probability of tetany Thus if the preoperative phosphatase determina 
tion is high, postoperative tetany should be looked for and treated as 


soon as premonitory symptoms develop 

Pathology —The total weight of the normal parathyroid glands s 
0 11 to 0 13 gm There are usually four glands but as few as two and 
as many as six have been found m a given subject The glands are com- 
posed of four kinds of cells the chief or principal cell, the “wasser 
helle” cell, the pale oxyphil cell, and the dark oxyphil cell 

The pathology of the parathyroid tumors has been worked out by 
Castleman and Mallory 0 “It was found possible to divide the cases 
sharply into two groups one of them characterized by diffuse uniform 
changes throughout all the glandular tissue— an obvious hyperplasw 
process— the second by a proliferative area limited to one gland, fre 
quently even to a portion of it, or rarely involving parts of two glan 
—neoplasia ” Seven of seventy cases reported by Cope 5 were example 
of diffuse hyperplasia of the water-clear cells Patient IV reported 
above had primary hyperplasia of the wasserhelle cell type It is note 
worthy that this was not recognized at the first operation making* 
second operation necessary The pathologic condition now recogmz 
as primary hyperplasia, usually of the wasserhelle cells, is extreme*) 
important in that failure to recognize it will account for failure to 
correct the disease Two adenomas of chief cell type may occur m 
the same patient and may account for residual disease after remov 


of a single adenoma 18 

Adenomas usually weigh from 0 5 to 20 gm but one weighing *** 
grams 20 has been reported They are composed predominantly of chi' 
cells but m rare instances oxyphil cells predominate Rosette form 1 
tion and pseudoglandular appearance, as m Case VI, occurs in some 
cases Gentile and associates 21 reported a case with typical sympt onlS 
of hyperparathyroidism caused by a malignant parathyroid tumot 
which metastasized locally, resulting in recurrence of symptoms cot 
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cannot be excluded by a single exploratory operation The surgeon 
should be thoroughly convinced of the accuracy of the diagnosis The 
most meticulous and thorough dissection is necessary in order to find 
small adenomas and, more important still, in order to identify and not 
interfere with normal parathyroid tissue Cope has discussed the prac- 
tical relations of embryology of the glands to possible aberrant posi- 
tions Sixteen out of sixty patients had tumors m the anterior or 
posterior mediastinum Four out of fifty-four had two adenomas 
When one fails to find a tumor or hyperplasia m the neck region, the 
posterior superior mediastinum can be explored from the neck, but 
when tins fails also, a second operation with reflection of the upper 
part of the sternum for exploration of the anterior mediastinum must 
be carried out Subtotal resection of a solitary adenoma is recom- 
mended if no normal parathyroid tissue is recognized or if there is a 
very high phosphatase and renal insufficiency It is extremely im- 
portant to have rapidly frozen sections and histologic examination of 
any tissue removed at operation to identify it as parathyroid tissue and 
also to detect primary hyperplasia 

Oliguria and retention of nonprotem nitrogenous products may be 
serious complications in the immediate postoperative period During 
the operation the administration of 5 per cent glucose solution in dis- 
tilled water intravenously by constant drip and after the operation 
the administration of 3000 cc or more of fluids per day, parenterally 
as necessary, are important measures in preventing oliguria Calcium 
salts for intravenous use should be available for prompt administration 
to alleviate tetany if it is severe 

Prevention of Tetany —The surgical principles and technic oudined 
by Cope and Churchill were followed in most of the present cases but 
in Cases I and VI total resections were carried out even though tetany 
was to be expected Normal parathyroids were identified in each in- 
stance Particularly m Case VI expectation of the development of 
tetany was great and, to be sure, he did develop mild tetany on the 
seventh day, but he was carefully watched and vigorously treated from 
the onset In Case I the mild symptoms of tetany were easily con- 
trolled by the administration of 1 25 mg of dihydrotachysterol and 6 
gm of calcium lactate orally each day for one month Patient VI re- 
ceived dihydrotachysterol continuously from the day immediately be- 
fore surgery m a dose of 3 75 mg per day for the first month Then 
the dose was reduced to 1 25 mg per day Calcium lactate in doses 
ranging from 6 to 24 gm per day was also given orally It was neces- 
sary to administer calcium gluconate intravenously on three occasions 
for the control of minor tetamc symptoms Because of die calcemic 
effect vitamin Do could be used m large doses (from 100,000 to 400,000 
units a day) to as good advantage for it has been demonstrated that 
such doses are just as effective as dihydrotachysterol 22 It is suggested 
that prophylactic administration of either substance together with cal- 
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cium sales, from the day of or the day following surgery until the 
danger of tetany is passed, ma> prove to be of definite benefit in pre- 
\cnting or minimizing tetany postoperative])” The use of the Sulko- 
vutch test at frequent intervals is of much assistance in anticipating 
the onsec of tetany and in judging a safe dose of the drug, complete 
absence of a precipitate indicates serum calcium of 8 mg per 100 cc. 
or lower and a heavy precipitate indicates high calcium levels If a 
tumor is not found at operation no harm can be done by a single or 
even several doses of dihydrotachystcrol and the drug can be discon- 
tinued 

Follow-up Program —A follow-up of every patient for a number of 
years is necessary to be sure that recovery has occurred or that recur- 
rence does not go on untreated It is difficult to define an adequate 
follow-up program, but certainly the main features of the biochemical 
syndrome should be checked ever)” three months for a year and then 
every six months for a while X-rays of the skeleton should be taken 
according to the symptoms and other progress The first patient has 
been lost sight of and the fourth patient has failed to return at the 
appointed interval, so that our own follow-up has not been ideal 
Improvement of the skeleton can be attained without surgery by the 
administration of large amounts of calcium, but such treatment has 
resulted in further renal damage and certainly should not be pursued 
X-ray treatment of the region of the neck has been without avail in 
carefully studied cases and should be abandoned as a form of treat- 
ment, for it can only delay adequate surgical treatment and delay may 
be costly, particularly as tar as the kidneys are concerned 

SUMMARY 

Six cases of hyperparathyroidism are described Many of the prob- 
lems, some of the pitfalls, most of the symptoms, and the major patho- 
logic groups of the disease have been encountered. Stress has been 
placed on the symptomatology referable to the skeletal and the genito- 
urinary systems as the most important clue to diagnosis. Polyuria as a 
single symptom was the initial clue in two patients who had been 
diagnostic problems at this and other hospitals and climes The bio- 
chemical findings in each case were diagnostic Osteitis fibrosa cystica 
generalisata was present m five cases One patient has osteoporosis com- 
parable in seventy to that which could be expected normally at her 
age, furthermore, the phosphatase activity of her serum was normal 
A method of prophylaxis or amelioration of postoperative tetany has 
been suggested and cned m several patients, and should be gnen further 
trial The use of the Sulkowitch test at frequent intervals to anticipate 
hypocalcemia and tetany in the postoperntne penod has been found 
to be very valuable. 
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THE RESTRICTION OF ACTIVITY IN CORONARY 
OCCLUSION WITH PARTICULAR REFERENCE 
TO THE EXTENT OF MYOCARDIAL 
INFARCTION 

G N Aagaard, M D.,* and C. J Watson, MD,FA C.P f 

Coronara occlusion commonly results in myocardial infarction The 
classical clinical picture of agonizing substemal pain often radiating 
down the arms, ashen color, cold and clammy skin, reduced blood 
pressure, soft and muffled heart tones is well known and requires no 
further comment. Also well known are the common objective or col- 
lateral findings of myocardial infarction which include the following 
fever, leukocytosis, increased sedimentation rate, pericardial friction 
rub, and the characteristic electrocardiographic changes In addition 
to these, attention has been called in recent years to the frequent find- 
ing of increased amounts of urobilinogen in the urine . 1 2 

It has been established that coronary occlusion does not always cause 
myocardial infarction Blumgart and his co-workers* have shown in 
clinical and pathological studies, that one or more of the major cor- 
onary arteries may be occluded without gross or microscopic evidence 
of myocardial infarction at postmortem examination. Review of the 
histones often failed to reveal either previous angina of effort or 
attacks of chest pain resembling those usually associated with myo- 
cardial infarction. Blumgart believes that sufficient collateral circula- 
tion was present at the time that complete closure occurred to main- 
tain an adequate blood supply and prevent infarction. 

It is evident that coronary occlusion may be a serious event leading 
to myocardial infarction and death on the one hand, or a relatively 
benign episode with little or no infarction, and at times with little or 
no distress Between these two extremes, there are a large number of 
cases m which the presence of an infarct is doubtful 

Since the amount of damage suffered by the myocardium following 
coronary occlusion may vary so markedly from case to case, it is ob- 
vious that no single plan of management is applicable in all cases Re- 
striction of activity is one of the major means employed in the treat- 
ment of coronary occlusion, hence the question often arises as to how 
much and how iong the activity' of the patient should be restricted 
Strict bed rest for one to two months with as complete restriction of 
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activity as possible for the first two weeks has been a common practice 
m the management of such cases Recently Harrison 4 and Levine 5 
have emphasized the fact that bed rest may actually be harmful to 
patients with cardiovascular disease if it is excessively prolonged 

The following cases of coronary occlusion illustrate some of its 
varying manifestations and afford an opportunity to consider its man- 
agement from the standpoint of the presence or absence of an infarct 

CORONARY OCCLUSION WITH CONCLUSIVE COLLATERAL EVIDENCE OF 
MYOCARDIAL INFARCTION 

Case I— M P, a 51 year old white woman, suffered an attack of substemal 
pain with radiation to both arms on November 2, 1944 The pain lasted several 
hours and then disappeared It returned on November 4 and continued for two 
days when she was admitted to her local hospital The pain continued despite 
bed rest. Temporary relief was obtained from nitroglycerin administered under 
the tongue Because of the persistent pain she was admitted to the University of 
Minnesota Hospitals on November 11, 1944 Inquiry into her past health re 
vealed that she had been found to have hypertension several years previously 
Dyspnea and angina on effort had been present for several years 

Physical examination revealed the following pertinent findings blood pressure 
170/120, pulse 120 per minute, rhythm regular, temperature 99 6° F , lungs 
clear, heart tones soft, tic-tac rhythm The temperature rose to 101° F on the 
day after admission and remained moderately elevated until November 20 when 
it became normal consistently 

The white blood count on admission was 24,250 The blood sedimentation rate 
(Westergren) recorded m millimeters m one hour was 6 5 on November 13, 
93 on November 16, and 90 mm on November 21 The 2 to 4 p.m urine Ehrlich 
value* was 5 4 units on November 13 and had fallen to 1.8 EU on November 
19 The electrocardiogram taken on November 11 (Fig 8lA) was characteristic 
of posterior myocardial infarction A pericardial friction rub was heard over the 
cardiac apex on the second hospital day Her condition was serious for several 
days She then improved and was symptom free on November 20, 1944 

Conmient —This case exhibits the characteristic picture of coronary 
occlusion with myocardial infarction All of the objective signs of in- 
farction are present in significant degree The magnitude of the leuko- 
cytosis, the prolonged serious state of the patient, and the widespread 
friction rub with a posterior myocardial infarction suggest that the 
infarcted area is large Mallory 6 has shown that small infarcts may heal 
completely in five weeks but that large infarcts may take up to two 
months This patient should be kept at absolute bed rest for two or 
three weeks and in bed for six to eight weeks Only then should she be 
permitted to be up for short, increasing periods If such activity is well 
tolerated, she may be permitted to walk about her room and then very 
gradually widen the sphere of her activities 

• This is simply a quantitative measure of the urine Ehrlich reaction Since 
this is chiefly due to urobilinogen, the values obtained are roughly correlated 
with the actual content of urobilinogen 7 One Ehrlich unit is the amount of 
color produced m the Ehrlich reaction by 1 mg of crystalline urobilinogen The 
upper limit of normal for the 2 to 4 pju urine sample probably should not 
exceed one unit. 7 
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Physical examination revealed the following pertinent findings The patient 
was extremely dyspneic Blood pressure was 110/70 and pulse 120 per minute. 
Bubbhng rales were heard throughout the lungs Heart tones were soft Tem 
perature was normal except for the third day when it rose briefly to 99.8° F 

The white blood cell count was below 10,000 except for a count of 11,350 
per cu mm on October 29 At this time the neutrophils were 72 per cent Sedi 
mentation rate varied but shghtly, being 29 mm in one hour on October 27 and 
going up to maximum value of 37 mm on November 11 The daily urine Ehr 
hch reaction was normal for seventeen days after the attack An electrocardio- 
gram on October 27 (Fig 81, B) showed changes typical of posterior myocardial 
infarction Serial electrocardiograms showed progressive changes until November 
13 (Fig 81, C), after which date no further changes occurred 

The patient obtained prompt relief from the initial dyspnea following % 
gram of morphine sulfate hypodermically She was placed in an oxygen tent 
for two days and had no recurrence of symptoms She was allowed to be up on 
the nineteenth day, and her activity was gradually mcreased On January 25, 
1945, she was feeling quite as well as prior to the attack 

Comment —This case presents several points winch are worthy of 
mention At no time did the patient complain of chest pain Her attack 
was signaled by the sudden onset of symptoms of left heart failure In 
this connection it may be noted that numerous cases of painless myo- 
cardial infarction have been recorded 8 - 9 10 - n * 12 Atypical manifesta- 
tions which are reported include sudden onset of dyspnea, cough or 
edema, sudden changes m cardiac rhythm, collapse or fainting, nausea 
and vomiting, central nervous system complaints, including vertigo, 
psychic disturbances, hemiparesis or coma Although this case ex- 
hibited typical electrocardiographic findings of myocardial infarction, 
there was but very little other collateral evidence of necrosis of heart 
muscle The symptoms were of very short duration, the temperature 
was elevated but once on die four-hour record, leukocytosis was mini- 
mal, and the sedimentation rate rose but msignificandy above the level 
shown shortly after the initial symptoms Because of her age and the 
evidence which suggests that the infarct, if any, is small, die patient’s 
activity should not be restricted too gready nor too long 

Case III— J J , a 56 year old old white woman, noted the onset of substem al 
pain while sitting in church on November 12, 1944 She felt weak and noted pro- 
fuse perspiration The 'pain persisted until the following day, when she was ad 
mined to the University of Minnesota Hospitals She had first been told that 
she had hypertension two years previously Exertional dyspnea and orthopDea 
had been present for several years Angina on effort relieved by rest had been 
present for two years 

Physical examination revealed the following pertinent findings blood pressure 
200/98, pulse 70 per minute, temperature 98° F Ocular fundi A-V compression 
and moderate narrowing of the arterioles The lungs were clear and heart tones 
were normal, but a soft systolic mumur was heard along the left sternal border 
The temperature remained normal throughout. 

The daily leukocyte count was never above 7600 per cu mm with uniformly 
normal differential counts Sedimentation rate was as follows November 13, 36 
mm , Noi ember 17, 30 mm , November 20, 13 mm The Ehrlich reaction of the 
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unne was normal on November 14, increased to 3.38 units two da/a later and 
had decreased to 1.8 units on November 20 An electrocardiogram on No\ ember 
14 (Fig S'* A) revealed a negame T wave in Loads I and II and in the pre 



cordial lead?, CF_, and CF There was no elevation of S-T On the foDowmg 
day there was a riight change in the ST T portion in CF-(FIg 82 B) On iso- 
v ember 20, 1944 T had become upright in Leads II and CFa (Fig 8 7 L; 
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Comment —This patient also shows some of the objective evidence 
of myocardial infarction Note the absence of fever and leukocytosis 
Levy and his co-workers 18 found fever at some time during the course 
of cardiac infarction in 100 per cent of the cases they studied The 
increased excretion of urobilinogen and the changmg electrocardio- 
gram are significant It is difficult to evaluate the sedimentation rate in 
this case since it was slightly elevated on November 13, the day after 
the onset of symptoms This is earlier than the peak usually occurs and 
suggests that this may not be due to the coronary occlusion The ab- 
sence of some of the collateral evidence of infarction suggests that the 
infarct is a small one Such a patient can probably be safely hfted into a 
chair after the second week, especially if she tolerates poorly confine- 
ment to bed Walking about the room can probably be permitted with 
relative safety during the fourth or fifth week 

Case IV — C S-, a 67 year old white man, was admitted to the University of 
Minnesota Hospitals on December 7, 1937 He had suffered substemal pain on 
effort, after meals and emotional stress, for two and one-half years The attacks 
had become more frequent and were precipitated by very sbght exertion Rest 
and nitroglycerin gave relief He was admitted to the hospital to see if anything 
more could be done to prevent these attacks 

Physical examinanon revealed the following pertinent findings blood pressure 
was 140/90, and the pulse 80 per minute The lungs were clear Heart tone? 
were normal, and no murmurs were heard 

The electrocardiogram (Fig 83, A) showed left axis deviation, widening and 
slurring or notching of QRS and what appears at first glance to be a Q wave 
in Lead III There is, however, a small R wave preceding the downward deflec- 
tion so it should probably be regarded as an S wave It should be noted that the 
fourth lead in the electrocardiograms in this senes was taken with the older 
technic in which the initial QRS deflection and the T wave are normally down- 
ward Sedimentation rate was 18 mm in one hour At 7 30 a m , on the day after 
admission the pauent suddenly collapsed m the bath tub and did not respond 
Involuntary defecation occurred The skm was cold and clammy and the blood 
pressure 120/64 Aminophylhne, grams 3%, was given intravenously Shortly after- 
wards the patient responded normally, and normal color and skin temperature 
returned An electrocardiogram (Fig 83, B) taken one hour after the episode 
shows elevation of S-T m Leads III and IV with Ts positive instead of negaove 
m the previous tracing Depression of S-T in Leads I and II is also seen A third 
tracing (Fig 83, C) taken three hours later reveals that these changes have dis- 
appeared and shows no significant variation from the first record Tracings made 
on the next three days showed no change from the control record An electro- 
cardiogram taken December 13 showed elevation of S-T only in Lead IV It is 
possible that this was taken during an episode of angina, but no definite infor- 
mation is available regarding that point 

Temperature and daily leukocyte counts remained normal Unne urobilinogen 
was normal each day The sedimentation rate varied from 8 to 20 mm in one 
hour except for a reading on December 10 when a value of 3 1 mm was obtained 
The patient s condition remained the same as on entry, anginal attacks occurred 
after meals, on exertion, and after emotional stress related to telephone calls 
Relief was obtained from nitroglycerin 

The patient was discharged from the hospital on December 18, 1937, at 3 p-Mi 
feeling very well That evening he became excited while making arrangements 
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to catch a tram and had severe substemal pain He was readmitted to the Uni- 
versity Hospital at 10 P-M, He was restless and apprehensive, with a blood pres 
sure of 130/90, pulse 120, and respiration 30 per minute. An electrocardiogram 
(Fig 83, D) taken after his readmission shows a rate of 136 per minute and 


12/7/37 


12/8/37 

12/8/37 


8 30 A. m 

11 30 A. M. 

12/10/37 


Lead 







changes of S-T and T portions similar to that in Fig 83 B The white blood cell 
count on December 19 was 14,200 per cm mm. Despite complete bed rest and 
other therapeutic measures, the patient expired at 4 1*-M on December 19 193 
Unfortunately permission for necropsy was denied 
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Comment —The episode of unconsciousness and collapse noted above 
may represent another example of an atypical manifestation of coro- 
nary occlusion The electrocardiogram shows changes suggestive of 
posterior myocardial infarction but these are very transient and disap- 
pear m three hours Whether such electrocardiographic changes are 
due to myocardial infarction (necrosis) or to temporary myocardial 
ischemia without infarction is an important question That myocardial 
ischemia produced by exercise or breathing a mixture of 10 per cent 
oxygen and 90 per cent nitrogen may cause S-T depression and T 
wave inversion is well known 14 1B Less commonly, this may produce 
the Q-T pattern with S-T deviation usually considered typical of 
myocardial infarction 16 The differentiation between myocardial in- 
farction and temporary coronary insufficiency cannot be made by a 
smgle tracing The length of time that the electrocardiographic 
changes are present is of value If the pattern disappears and the tracing 
returns to the control pattern present before the attack within a period 
of forty-eight hours or less, the diagnosis of transitory myocardial 
ischemia is more likely Collateral evidence of infarction must be 
sought In this case none was present with the possible exception of the 
slight change in the sedimentation rate 

In retrospect, it is thought that somewhat more attention might have 
been given in this case to the changmg electrocardiographic pattern, 
and the shght mcrease in sedimentation velocity An autopsy was not 
permitted so no definite information is available as to the actual course 
of events It is beheved likely, however, that the patient suffered a new 
coronary occlusion on the day before death, and that the result would 
probably have been the same even if activity had been more restricted 

CORONARY OCCLUSION WITHOUT MYOCARDIAL INFARCTION 

Blumgart and Schlesmger’s studies have shown that coronary occlu- 
sion occurs not infrequently without resultant myocardial infarction 
The importance of recognizing such an event when it occurs is obvi- 
ous During the period immediately following coronary occlusion, the 
degree of myocardial ischemia which results will depend on the 
amount of blood available through the preexisting collateral circula- 
tion, and the demand of the myocardium for oxygen which depends, 
of course, in large measure upon the activity of the patient In experi- 
mental occlusion of the coronary arteries in dogs, it has been demon- 
strated that collateral circulation develops relatively slowly as 
compared with that developing after occlusion of such vessels as the 
femoral or carotid arteries 17 A week or more may be required for ade- 
quate retrograde flow to develop m the dog’s coronary arteries Al- 
though such work cannot perhaps be apphed directly to the problem 
in humans, it is likely that the development of coronary collateral 
circulation is even slower in man, as is evident from the slower rate of 
healing of infarcts in man as compared with dogs 6 
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It is obvious that the diagnosis of coronary occlusion without myo- 
cardial infarction cannot be proved during life. This would require a 
blind faith in the lack of collateral evidence of infarction, such as 
already referred to While it is believed that m the absence of such evi- 
dence the presence of an infarct may be seriously doubted, it is recog- 
nized that further clinical and pathologic correlations are needed before 
one can employ this collateral evidence in an absolute manner 
The diagnosis of recent coronary occlusion without infarction must 
be considered under the following circumstances (1) prolonged sub- 
stcmal pain characteristic of coronary occlusion without ensuing 
collateral evidence of infarction, (2) the sudden or rapid onset of the 
typical syndrome of angina pectoris, i e., pain on effort, emotional 
stress, or after meals, or of symptoms of congestive heart failure, 
nausea and vomiting, syncope, collapse, and the central nervous mani- 
festations noted above without any other satisfactory explanation, (3) 
sudden or rapid increase in the frequency or seventy of anginal attacks 
in a patient who has previously suffered with angina pectoris Any of 
these clinical pictures should suggest the possibility of coronary occlu- 
sion 

Case V — E. FL, a 55 year old white woman, had enjoyed good health until 
July 11 1940, at 1 30 mu* when she suddenly experienced on attack of severe, 
viselike pun in the substernal area. There was some radiation to the interscapular 
area With the pain she noted dyspnea, orthopnea faintness, and a sense of im- 
pending death She vomited once without relief from the pain When she was 
seen at her home two hours after the onset, the pain was still very intense. 
Physical examination revealed the following pertinent findings the patient was 
obviously in acute distress, the s km had an ashen pallor with slight but definite 
cyanosis of the lips and extremities Blood pressure was 110/90, and pulse 5 8 
per minute and of poor quality Heart rhythm was regular Cardiac tones were 
muffled and distant. 

The patient was admitted to the University of Minnesota Hospitals by ambu 
lance a few hours after the onset. An electrocardiogram showed a small Q wave 
w Head III there was no displacement of the S-T junction and the T waves 
were upright m all four leads Morphine sulfate was given subcutaneously when 
the panent was seen at home and provided relief from this pain. Because of 
cyanosis, the patient was placed m an oxygen tent immediately after her entry 
to the hospital ward Her color unproved immediately and she did not complain 
of further pain during her hospital stay 

The patients temperature was consistently normal save for one recording of 
99 F on the fourth day of her illness. The •white blood cell count was 5000 and 
6000 per cu mm. on two occasions. Sedimentation rate was 12 mm in one hour 
on the fourth hospital day Ehrlich reactions of the urine, unfortunately were 
not recorded. A second electrocardiogram ihowed no change from the original 
tracing 

The panent was completely free of symptoms after the first few hours of her 
hospital stay and was discharged from the hospital on July 15 1940 the fourth 
day after the attack, with instructions to limit her activities at home Attempts 
to obtain further information about this panent were unsucccssfuL 
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Comment —Although exact proof of coronary occlusion is lacking, 
the onset and character of the attack was most suggestive The absence 
of any history of gastrointestinal complaints, pulmonary disease, etc., 
is of additional help in making a presumptive diagnosis of coronary 
occlusion The absence of collateral evidence of myocardial infarction 
supports the view that this is an instance of coronary occlusion with- 
out infarction No one could deny that coronary spasm might produce 
such a clinical picture, although it would seem wiser, here, to make a 
diagnosis of occlusion without infarction and treat the case as one of 
coronary occlusion Ten days to two weeks of bed rest followed by a 
similar period of confinement in one room or at least on one floor, is 
believed advisable in such instances This would give time for addi- 
tional collateral circulation to develop under optimal conditions of rest 
for the heart 

Case VI — E. B , a 53 year old white man, was admitted to the University of 
Minnesota Hospitals on November 23, 1939 He stated that five years previously 
he had had a sudden attack of oppressive pain in the precordial and snbsternal 
areas, with radiation down his left arm The pain had lasted several hours and 
he felt so weak and incapacitated that he had stayed home from work for sev 
eral days but had not called a doctor to see him Following this he had noted 
that exertion which had formerly caused no distress now caused dyspnea In fact, 
because of this shortness of breath, he had found it necessary to give up golf 

On the day before admission, while driving his car in die evemng, the panent 
noted the sudden onset of substemal pain similar to that described above He 
was able to drive home by himself The pain lasted four hours and was not re 
heved by an enema He went to work on the morning of admission, but while 
at his desk he noted the sudden onset of substemal soreness and heaviness and 
felt as if he would collapse A doctor was called and the patient was taken to 
the hospital 

Examination at the time of admission revealed the following pertinent find- 
ings Patient was pale, and slight cyanosis of the bps was present Blood pres- 
sure was 110/90 and pulse 60 per minute, weak and regular Heart tones were 
soft and distant. No murmurs were heard Crepitant rales were present at both 
bases of the lungs posteriorly An electrocardiogram was taken on admission and 
was normal White blood cell count was 8600 

During his four-day hospital stay, the patient’s temperature was always nor- 
mal Treatment consisted of aminophylhne 0.5 gm given intravenously at the 
time of entry, and sedation His substemal discomfort disappeared after he had 
been m the hospital a few hours This patient had no further pam or dyspnea 
during a subsequent two-year period 

Comment —It is entirely possible that this patient had an occlusion of 
one of his coronary arteries in the attack which occurred five years 
before he was observed in this hospital The diagnosis of coronary 
occlusion without myocardial infarction for the present admission is 
probably justified because of the characteristic subjective manifesta- 
tions and the lack of collateral evidence of infarction, although this 
was not studied m as much detail as is desirable In this case also, it 
would perhaps have been better to err on the side of greater restriction 
of activity for a longer period 
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Case VII — R. H n a 48 year old white mao, was first seen in the Oat Pa- 
tient Department of the University of Minnesota Hospitals on Jnly 23 1941 
He stated that he had enjoyed good health and normal activities until exactly 
two weeks prenonsI> On that day he had noticed that walking up a small hill 
which he climbed each day on his way to the streetcar caused an oppressive 
type of pain m the substemal area He also noted for the first tame on that 
same day that climbing stairs also caused the same type of distress The d is com 
fort would disappear if he remained absolutely quiet for five minutes as soon as 
the pain appeared 

Examination ten days after the onset of angina showed nothing of ngmfi 
cance. The blood pressure was 134/84 The heart was normal in size and con 
tour and no murmurs or abnormal sounds were heard The pulse was 86 per 
minute and regular Fluoroscopy confirmed the finding that the heart was normal 
in size and showed nothing else of significance. An electrocardiogram was within 
normal limits. The leukocyte count and temperature were normal. Nhxoglyc 
enn, grain 1/100 when given under the tongue gave relief from the symptoms. 
The paaent remained at home for two weeks during which tune he did not 
climb stairs or engage m anything but the mildest activity At the end of that 
time he was able to engage m his normal activities again without distress. It was 
possible to follow this patient for one year during which he complained of noth- 
ing more than mild dyspnea on exertion. 

Comment —Again no proof can be offered as to the exact diagnosis 
The sudden onset of angina of effort in a patient previously free of 
cardiac symptoms suggests reduced coronary flow In the absence of 
other causes of myocardial ischemia such as acute anemia, shock, 
tachycardia, and severe toxic states, a presumptive diagnosis of coro- 
nary occlusion without myocardial infarction is in order Without 
causing undue alarm, the patient’s cooperation should be obtained in a 
program of moderate restriction of activity 

SUMMARY AND CONCLUSIONS 

1 Collateral evidence of myocardial infarction should be sought in 
all instances where the diagnosis of coronary occlusion is entertained 
This evidence includes the following (u) fever, ( b ) leukocytosis, ( c ) 
increased sedimentation velocity and ( d) increased Ehrlich reaction in 
the urine (urobilinogen) Serial electrocardiographic changes are, of 
course, of the utmost importance, but it is believed that changes may 
occur in some cases without actual necrosis of heart muscle. 

2 In instances where conclusive collateral evidence of infarction is 
obtained, bed rest is advisable for at least six weeks Where such evi- 
dence is lacking or questionable, it is believed that restricted activity 
out of bed may be permitted after a shorter period of tame This as- 
sumes that a dailv search for the collateral evidence has been made 
for tv o v ceks following the attack 
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RECENT ADVANCES IN PHARMACOLOGY 


Edqar W Warren, M D.,* and Thomas Findley, M D , F.A C.P f 

Any review such as this must necessarily be incomplete. In the pres- 
ent instance, omission of a discussion of the sulfonamides and penicillin 
is intentional for obvious reasons The vitamins have also not been in- 
cluded for they are much talked about, and we have not felt qualified 
to write about the remedies for tropical diseases The unintentional 
omissions are due to ignorance and neglect, in self-defense it should be 
stated that the most important announcements are often made from ob 
scure sources. We have tried to make this review of immediate use to 
the practitioner 

CENTRAL NERVOUS SYSTEM 

Demerol —Since 1939 intensive studies 1-7 have been made on the 
pharmacologic and clinical properties of the ethyl ester of l-methyl-4- 
phenyl-piperidme-4-cnrboxyhc acid (demerol), a synthetic product re- 
lated to morphine and atropine. It combines the analgesic effects of the 
former drug with the spasmolytic actions of the latter 

Clinically, 8-17 demerol is useful m relieving conditions accompanied 
by smooth muscle spasm — biliary or ureteral colic, bronchial asthma 
abdominal cramps, angina pectoris, artenal thrombosis or embolism 
labor pains and hiccups The effect of 100 mg of demerol on the pain 
perception threshold is roughly equivalent to that produced by 15 mg 
of morphine sulfate. 18 

Side reactions of a moderate degree occur in about 25 per cent of 
bed patients, but giddiness, pallor, sweating, blurring of vision and 
nausea develop in 50 per cent of ambulatory patients This drug has 
been recommended, 11 therefore, mainly for bedridden patients m doses 
of 50 to 100 mg every three to four hours although much larger doses 
have been safely given It is more effective when give intramuscularly 
although the rapidity of action after oral administration is but slightly 
delayed It should never be given intravenously 

Toxic effects' may simulate poisomng bv atropine or morphine 
Thus, there may be extreme mydriasis, dryness of the mouth tachy 
cardia, hallucinations, disorientation, muscular twitching and occasion 
illy shght rise m blood pressure, pulse rate and temperature. Compar- 
able to any drug capable of producing euphoria demerol mas induce 
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addiction, although the tendency is much less than that of mor- 
phine s 10 - 20> 21 It has been clearly shown 22 that on withdrawal of the 
drug after thirty to sixty days’ usage, the usual symptoms of yawning, 
lacnmation, rhinorrhea, sweating, dilated pupils, insomnia and aching 
legs may rapidly appear 

In the search for morphine substitutes, Jones and Chapman 23 have 
reported recently on the comparative analgesic effect of morphine sul 
fate and monoacetyhnorphine They felt that a given dose of the latter 
was four times as effective as a similar dose of morphme sulfate-not 
only regarding the maximum threshold to pam but also as to duration 
of action Further, monoacetylmorphine produced less toxic reactions 
such as nausea and vomiting However, euphoria of moderate degree 
was also more frequently noted They suggest that these two actions 
unfortunately may lead to more frequent addiction 

Barbiturates —The most important extension of the use of the barbit- 
urates has been in relation to war casualties of a psychiatric nature 24 25 
Properly employed as one feature of a highly specialized technic, the 
drug seems to release cortical inhibitions and permits mental catharsis 
Soluble pentothal sodium has also been advocated 20 for the control of 
neurogenic hyperthermia which follows injury to the hypothalamus 

Toxic reactions continue to occur In a case of exfoliative dermatitis 
the daily administration of 500 mg of nicotinic acid seemed effi- 
cacious 27 The treatment of respiratory failure with such analeptics 
as picrotoxin, metrazol and coramine has been recently reviewed by 
Hazelton 28 After all these measures had failed in one case, sodium 
succmate (22 gm in a 10 per cent solution) was administered intra- 
venously over a period of five hours with recovery 29 

Motion Sickness —For obvious reasons much interest has naturally 
centered about the prevention and treatment of seasickness and airsick- 
ness For the prevention of the former, a careful study 80 has suggested 
that by os cine m oral doses of 0 6 mg is more effective than any other 
drug It produced some dryness of the mouth, diminution of sweating 
and elevation of body temperature, but apparently had no effect on 
infantry marksmanship It is contraindicated in cases in which heat 
stroke might develop Benzedrine has also been advocated for the pre- 
vention of motion sickness 

Epilepsy — Waelsch and Price 31 report on the effectiveness of glutavnc 
acid m the treatment of petit mal and other epileptic equivalents It 
was originally thought that the efficacy of the drug was due to its 
capacity for producing acidosis but these workers have apparently 
abandoned that idea and now suggest that amino acid deficiency may 
influence cortical activity This drug apparently does not influence 
gross seizures but is effective m controlling those episodes associated 
with slow wave activity in the electroencephalogram Given in doses 
of 12 gm daily it was well tolerated, seemed to increase the vigor of 
the patients and produced considerable reduction in the psychomotor 
seizures 
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system should be mentioned It is believed that the activity of the 
pressor amines may be due to their ability to delay or prevent the 
oxidation of epinephrine, having chemically similar compositions, they 
may compete with epinephrine for available amme oxidase and thus 
interfere with its enzymatic destruction Some of them, however, have 
special actions which make them clinically useful 

Epbedrme — Kittredge and Brown 41 report the successful treatment of enuresis 
m a dosage of 50 mg orally at bedtime They say that even children are not 
kept awake by this amount 

Neosynephnn Hydrochloride —Differing from epinephrine only in possessing 
one rather than two hydroxyl groups on the benzine nucleus, neosynephnn is 
such a stable compound that it raises blood pressure when taken by mouth in 
doses of about 50 mg In parenteral doses of 5 mg or less the resulnng hyper- 
tension may persist for two hours Like other vasoconstrictors it is contraindi 
cated in shock but is used to sustain blood pressure after the production of spinal 
anesthesia and has been occasionally useful m orthostatic hypertension In watery 
solution or m jelly it is applied topically in the same manner as ephednne or 
amphetamine 

Kephrtne Hydrochloride —As the hydrochloride, kephnne is used only locally 
to arrest capillary bleeding Bandages are impregnated with it and it is also mar 
lceted in powder form and as rectal suppositories 

Propadnne Hydrochloride —This drug, closely related to ephednne, is less 
likely to cause unpleasant central nervous system stimulation and is regarded as 
a more potent vasocontrictor As a spray or jelly it is used for shnnking nasal 
mucosa and has recently become popular as a remedy for coryza when taken 
orally in capsules of 25 or 50 mg 

Racepkedrine Hydrochloride (d-l-ephednne) has the same action, dosage and 
usage as ordinary ephednne, which is the levo-isomer It has no known advan 
tages over the latter drug 

Paredrme (p-hydroxy-a-methyl-phenyl-ethylammc) is closely related to tyram- 
me and amphetamine. It is more stable than epinephrine and possesses a stronger 
pressor action It has practically no effect on the central nervous system, gastro- 
intestinal tract or bronchial musculature In doses ranging from 5 mg intraven- 
ously to 50 mg orally it stimulates the myocardium and causes sustained hyper- 
tension These effects have provoked unusual interest because they are apparendy 
unaccompanied by local vasoconstriction or diminished blood flow through the 
skin Altschule and Iglauer 42 48 found that the drug causes a striking increase in 
venous pressure No definite statement can be made but it is possible that the 
hypertension is caused by a predominant venoconstnction Paredrme is also a 
useful mydriatic in dilutions of 1 to 3 per cent 

P aredrtnol (ventol, 0-[p-oxyphenyl] isopropyl-methylamine) is chemically sim- 
ilar to, but perhaps a little less potent than paredrme, and its actions are probably 
the same Stead and Kunkel 44 thought the pressor action due to (a) constriction 
of minute peripheral vessels, ( b ) increased venous pressure or ( c ) both Kunkel, 
Stead and Weiss 45 found that it could prevent the postural syncope observed in 
normal persons under the influence of sodium nitrite and thought the drug 
might be useful in treating those vascular crises caused by diminished muscle 
tone and the pooling of venous blood Ranges and Bradley 46 say that parednnol 
may increase venous tone but that its primary action is that of peripheral vaso 
constriction 

D-desoxy epbedrme Hydrochloride is now receiving attention as a central 
nervous system stimulant in the treatment of narcolepsy, reactive depression and 
general fatigue The literature has been reviewed by Ivy and Goetzl 47 Recom- 
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As much as 50 mg of ephedrine sulfate three times daily may be added 
to the neostigmine schedule 

Bennett and Cash 05 have pointed out that the intramuscular injection 
of 1 mg or so of neostigmine methylsulfate as a diagnostic test for 
myasthema gravis is rehable in only about two thirds of the cases be 
cause it may fail to induce unmistakable mcrease in muscle power 
They thmk that patients with this disease are abnormally sensitive to 
curare because their serum contains an excess of curare-like material 
Normal persons react only slightly to the intramuscular injection of 
0 1 mg for each kilogram of body weight of curare, but patients with 
myasthema gravis exhibit definite aggravation of muscle weakness, par- 
ticularly of the extraocular muscles, after a dosage of one twentieth of 
this amount They allow the action to proceed for two or three min- 
utes and terminate it by the intravenous administration of neostigmine 
(15 mg ) and atropine sulfate (0 6 mg ) 

Quinine may also be used as a diagnostic procedure, although the 
dosage and reliability apparently have not been well established Har- 
vey 56 has shown that it accentuates the symptoms of myasthenia gravis 
and reheves those of myotonia congenita because of its curare-hke 
action Quinine has been advocated also for the treatment of spasmodic 
torticollis, myotonia atrophica, paramyoclonus multiplex, the nocturnal 
leg cramps seen so often in elderly people and other similar conditions 

The rationale for the use of other drugs in myastheni^gravis is per- 
haps less well understood Glycine has largely been abandoned Guani- 
dine, first advocated by Minot, Dodd and Riven, 57 has not been shown 
to have any special advantages Its mode of action is unknown but it 
may sensitize skeletal muscles to acetylcholine Potassium has also been 
used because it is known to facilitate transmission of nerve impulses 
If large doses of neostigmine are given parenterally, it is sometimes 
useful to administer atropine simultaneously in order to eliminate un- 
desirable side effects, the action of acetylcholine on voluntary muscle 
is not abolished by atropine 

Cataplexy —This paroxysmal inhibition of skeletal muscle, which ap- 
pears to be initiated by sudden changes in mood, particularly laughter, 
is related to familial periodic paralysis Dynes 58 reports its successful 
control by the oral administration of potassium chloride in doses of 
about 5 gm daily 

Familial Periodic Paralysis —The concentration of serum potassium is 
low during the attack and potassium salts cure the weakness 50 Wolf 00 
advocates the use of thyroid, he makes the astonishing claim that an 
oral dose of thyroid will alleviate an attack in from ten to thirty min- 
utes and that it is often more effective than potassium 

Fasciculabon —Neostigmine in adequate doses will produce coarse 
fibrillary muscle twitchmgs in normal persons and in patients with all 
muscular disorders except myasthema gravis Such fibrillations or fas- 
ciculations are not abolished by spinal anesthesia or peripheral nerve 
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block Forster and Alpers 01 2 renew the literature and claim that these 
abnormal movements originate at the myoneural junction because they 
are increased by neostigmine, abolished by curare and not exaggerated 
by acetylcholine. 

Other Uses for Neostigmine — Kabat and Knapp 0 ' advocate the use of 
neostigmine for the reduction of muscle spasm in acute anterior polio- 
myelitis They have shown that this mustJe spasm is temporarily re- 
lieved by spinal anesthesia and claim that neostigmine acts by inhibiting 
the spinal cord centers for proprioceptive reflexes Trommer and 
Cohen 0 * have accepted this idea and applied it to the treatment of 
rheumatoid arthritis They gave 1 or 2 cc. of neostigmine methylsulfate 
with 0 6 mg of atropine sulfate subcutaneously three or four times a 
week, and also gave 15 or 30 mg of neostigmine bromide three times 
daily by mouth This idea should be accepted cautiously because little 
is known about the action of neostigmine on the spinal cord and one 
would expect it to increase muscle tone rather than decrease m 

Other Uses for Curere —This material is available under the trade 
name of Intocostnne (E. R. Squibb & Sons) Its use in tetanus is not 
new but Cullen, 04 who has utilized it recently, claims that the paren- 
teral administration of about 0 1 mg for each kilogram of body weight 
'vill produce muscle relaxation for about three hours The drug may 
be given intravenously or intramuscularly It has also been used to 
facilitate muscle relaxation during general anesthesia Cullen 04 and 
Baud and Adams 03 have reported favorable results. Pronounced res- 
piratory depression has occurred frequently however, and the drug 
has not been generally accepted by general surgeons It is widely em- 
ployed for prevention of fractures dtrrtng shock therapy for mental 
disorders 00 

HEART AND CIRCULATION 

Cardiac Glucosidas.— Preparations of digitalis leaf present some obvi- 
ous disadvantages and the search for satisfactorily pure crystalline glu- 
cosides continues It is not claimed that these present any therapeutic 
properties not exhibited by the crude drug, but they do not deterio- 
rate, they are more completely absorbed from the intestinal tract and 
theu dosage may be expressed in terms of actual weight rather than 
as biologic (cat or frog) units With them, the practice of digitalizing 
patients rapidly by either the oral or intravenous route is becoming 
more popular Attention is also being paid to materials isolated from 
the leaf of Digitalis lOnata as well as from the more familiar Digitalis 
purpurea 

Available preparations of partially purified glncosides are 

1 DigUamd —DigUamd is a mixture of the nomorphcml crystallized glucosldes 

A, B and C from the leaves of Digitalis lanata m their natural!} occamng pro- 
portions. This preparation seems needlessly complex and has oot attained great 
popularity . 

2 DltStorm (Diglulme NtaSvdle-Fougtrw Pourodlghi-Wyab) -Digitosin 
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is obtained by hydrolysis of both varieties of leaf but the commercial prepan 
non is made from the purpurea plant Its action is, of course, similar to that of 
digitalis but full effect may be obtained by the oral administration of only 1JS 
to 1J mg, given m fractional doses of 0 5 mg at intervals of from four to six 
hours Gold and his co-workers 67 found that patients could be quickly and folly 
digitalized by giving a single dose of about 1 25 mg either orally or intrave 
nously, an observation which proved almost complete intestinal absorption in 
contrast to the crude preparations The toxic dose, as for other glucosides, was 
about twice the therapeutic The usual maintenance dose is 0 1 or 0 2 mg daily 
3 Lanatoside C ( Cedtlamd , Sandoz ) —This glucoside is found only in the 
Digitalis lanata leaf One of the first clinical studies was made by Fahr and 
Ladue, 68 who felt that the optimum intravenous dose was 8 cc (16 mg) 
Others 60 70 - 71 have shown that this dosage will usually reduce the ventricular 
rate of patients with auricular fibrillation to a normal level m three to four horns 
with no evidence of toxicity, but we have felt that this lack of toxicity is more 
apparent than real and are in the habit of reinforcing the intravenous procedure 
immediately by giving 0 1 gm of the powdered purpurea leaf orally two or three 
times daily until the patient has been unquestionably controlled Rapid digitahza 
tion with cedilamd may also be achieved orally by giving 8 mg m tablet form 
The recommended oral maintenance dose is 0 5 mg three times daily but we 
feel that this is often inadequate, we furthermore see no advantage in using 
pure glucosides for this purpose and have returned to the powdered leaf for 
continued treatment We are enthusiastic, however, about the intravenous use 
of cedilamd and frequently employ it in ambulatory patients as it simplifies 
treatment considerably It comes m 4-cc ampules, each cubic centimeter con 
taming 0 2 mg 1 < 

V 4 Digoxin (Burroughs-Wellcome) —This drag is obtained from the hydro! 

sis of lanatoside C We have had no experience with it but see no reason why 
it should not be a satisfactory product. Schwab 72 rapidly digitalized patients by 
the intravenous injection of 1 5 mg followed in six hours by 0 5 mg , only slightly 
slower cluneal responses were obtained by the oral administration of 2 0 mg 
(a single dose) followed six hours later by 0 5 mg This shows that intestinal 
absorption is rapid and almost complete Maintenance was difficult because of 
rapid excretion and frequently required 1 mg a day or more 

5 Ouabain— A glucoside isolated from Strophanthus gratus is suitable for 
parenteral use only In undigitalized patients the maximum intravenous dose is 
probably 0 5 mg m twenty-four hours Eichna and Taube 73 assayed several 
glucosides clinically by giving them intravenously m equal gram-molecular doses 
to the same patient under fairly standard conditions and rate them according to 
speed of action in the following order— ouabain, digoxin, lanatoside C and 
digitahne naavelle The differences are not great, however Eichna and Taube 74 
gave single intravenous injections of ouabain or digoxm to patients with con- 
gestive heart failure and observed that the initial measurable response was a 
fall m venous pressure 

Synthetic Glucosides — Chen and his associates 78 have prepared an mtcresung 
senes of synthetic glucosides but the work has probably not reached the stage 
of cbm cal tnal 

Diuretics —Combinations of mercury and theophylline are now avail- 
able for oral use as salyrgan-theophylhne tablets (Wmthrop Chemical 
Co , Inc ) and mercupunn tablets (Campbell Products, Inc ) They are 
regarded as not entirely free from toxic properties but suitable for 
patients who do not require drastic and prompt diuresis 76 ’ 77 Their 
action may be enhanced by simultanequs administration of large doses 
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(8 to 12 gm ) of ammonium chloride Mad} Treatment may be begun 
with one tablet three times dady for four days, but this amount may 
be doubled or a single dose of five tablets may be given if more rapid 
diuresis is required If no diuresis results, the attempt should be aban- 
doned as mercury retention and poisoning may occur Nausea, vomit- 
ing and mild diarrhea frequently occur The reactions (some of them 
instantly fatal) which rarely follow the intravenous administration of 
mercurial diuretics have been reviewed by Wevler and Ellis 78 The 
fatal ones are evidently due to cardiac arrest but m comparison with 
the number of injections given are extremely rare Digitalis intoxica- 
tion may occur if edema fluid is mobilized too rapidly 

Rheumatic Fever —Coburn 70 m a report which co\ ers a period of tv o 
years observation showed that in twenty patients in vhom a blood 
salicy late level of 259 to 400 gamma for each cubic centimeter was 
maintained by dady intravenous injection of sodium salicylate, there 
was a prompt subsidence of activity in the rheumatic joints and a 
rapid return of the sedimentation rate to normal, but that in twenty 
patients with levels below 250 gamma, activity persisted Valvular heart 
disease did not develop in any of the thirty-eight patients given at 
least 10 gm of sodium salicylate dady On the other liand, twenty-one 
of sixty-three rheumatic patients given smaller doses exhibited signs of 
valvular disease. 

A recent report by Smull, Wcgna and LeJand 80 indicates that the 
administration of sodium bicarbonate with Salicylates in rheumatic 
fever mi) prevent the establishment of a satisfactorily high serum 
salicylate level 

Important studies by the Army 81 and Navy 81 * have demonstrated a 
dramatic reduction in the incidence of hemolytic streptococcic infec- 
tions, rheumatic fever and respiratory infections as a result of the 
prophylactic use of 0 5 to 1 0 gm of sulfadiazme dady In a large com- 
bined series the incidence of toxic reactions was almost negligible, and 
no evidence of mass sensitization has yet appeared 
Subacute Bacterial Endocarditis.— Neither the sulfonamides nor the 
anticoagulants alone or m combination have produced any striking re- 
duction in the mortality rate of this disease. Earlier reports on penic- 
illin were likewise disappointing, but it is hoped that the employment 
of larger doses may prove helpful A recent report looks promising * 
Angina Pectoris.— Levine 8 * reports that testosterone propionate has no 
useful action m angina pectons, contrary to earlier enthusiastic reports 
Hypertension —The literature is full of reports praising alleged hy po- 
tensne drugs, particularly the sulfocy anates, but all of the recent, well 
controlled studies" 8 - 80 reveal fadure’to demonstrate any useful prop- 
erty Es en vitamin A has acquired its supporters but, although it does 
interesting things to renal function, it has failed to reduce blood pres 
sure 87 Goldblatt and his associates 88 have applied the same drugs to 
•J.A.M.A, in 129 1944 
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animals with experimental hypertension and also found them value- 
less There is no statistical proof that medical treatment reduces blood 
pressure or prolongs life 

Paroxysmal Tachycardia —Boyd and Scherf 89 revived interest in mag- 
nesium sulfate by reporting that the intravenous injection of 20 cc, of 
a 20 per cent solution terminated eight separate attacks 

GASTROINTESTINAL TRACT 

Achlorhydria —Koehler and Windsor 90 have reopened the problem of 
acid, therapy in digestive diseases accompamed by achlorhydria Titra- 
tion experiments suggest that a normal meal evokes the secretion of 
about 35 cc of dilute hydrochloric acid (U S P ) and that the normal 
pH of gastric contents after eating a meal containing 40 gm of protein 
drops to about 1 6 To attain such a figure clinically would require the 
administration of 510 drops of dilute hydrochloric acid or 20 capsules 
of glutamic acid (420 mg each) with each meal This is a manifest 
impossibility and emphasizes the futility of the usual dosage 

Peptic Ulcer — Fogelson and Shoch 91 have suggested that the effec- 
tiveness of antacid therapy depends not on the neutralization of hydro- 
chloric acid per se but on the consequent inactivation of pepsin They 
claim to have produced symptomatic remission in twenty-six of thirty- 
four cases of intractable ulcer pain with sodium alkyl sulfate, a sub- 
stance which inactivates pepsm without affecting the pH of gastnc 
juice Sodium lauryl sulfate (contained in Dreft) has received much 
publicity but we have seen no well controlled reports 

Insoluble Sulfonamides — Sulfaguamdine has proved to be too toxic. 
Succinylsulfathiazole and phthalylsulfathiazole (sulfasuxidine and sul- 
fathalidine, Sharpe & Dohme, Inc ) have no effect on die typhoid-par 3 ' 
typhoid group of organisms or on protozoa, but they produce signifi- 
cant reduction m the total number of clostridia, anaerobic cocci and 
particularly of the coliform bacilli 92 The antibacterial mechanism is 
unknown but the drugs are recovered from the stools in high concen- 
tration and litde is reabsorbed into the blood stream 

Bacillary dysentery is well controlled by any sulfonamide The acute 
phase is probably a systemic disorder and responds prompdy to the 
soluble compounds, sulfathiazole and sulfadiazine being the most effec- 
tive For die chrome or earner state, however, the insoluble prepara- 
tions are to be preferred Basing his opinion on the work of Hardy 
and associates, 93 Keefer 94 suggests that patients with acute dysentery 
be treated for four days with sulfadiazine and thereafter with sulfa- 
suxidine until stool cultures are negative Poth and Ross 95 later showed 
that sulfathalidine is much more effective than sulfasuxidine in the 
presence of watery diarrhea, the suggested scheme is 0 04 gm for each 
kilogram of body weight every four hours for twelve doses, after 
v hich 0 02 gm is given at four-hour intervals for at least seven days 
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Flexner strains of Shigella paradvscntenac are more sensitive to sulfo- 
namide action than the Sonne variety 90 
These authors, who treated six cases of chrome ulcerative colitis 
with 0 02 gm for each kilogram six times dail) for four weeks, claimed 
satisfactory clinical response Since the ctiolog\ of this disease is un- 
known, however, it can scare eh be regarded as curative Our experi- 
ence leads us to support Poth’s 04 ** statement that “remissions can be 
initiated and sustained in approximately one-half of unselectcd cases 
of ulcerative colitis” S\anz 07 thought sahej Jazosulfapyndinc the best 
drug for this disease Doubtless others will be developed although the 
toxicity of sulfathahdmc appears to be e\trcmcl\ low If agranulocy- 
tosis appears, crude liver extract parcntcrally should be tried 08 154 183 
Many surgeons feel that these compounds benefit die patient who 
is to undergo intestinal surgical procedures, some 00 even claiming that 
multiple stage operations for cancer of the colon are no longer neces- 
sary It seems likely that these drugs might offer some protection 
against leaking through suture lines 

LIVER AND PANCREAS 

Exptrimtntal Hepatic Darruga —Studies of the effect on the lrver of such toxic 
substances as phosphorus, carbon tetrachloride, arsenic copper alcohol chloro 
form, selenium, manganese and tar ha\e not been fruitful from the standpoint 
of human pathology The experimental production, prevention and treatment 
of dietary hepatic injury however is a new and exciting field Results are alread> 
so dramatic that it is probably no longer legmmate to advise such surgical pro 
ccdures as splenectomy and omentopexy for patients with portal cirrhosis. For 
many years textbooks contained at least the impheauon that this disease is caused 
by an unidentified toxin but there is now enough evidence to justify the assump- 
tion that it is really a deficiency disorder The prognosis u, of course, much 
brighter for those who receive an early diagnosis. Since similar experimental 
deficiencies have also produced profound degenerative changes in the kidneys 
and other organs , 100 it is to be hoped that more will be learned about such con 
ditions as the “hepatorenal syndrome " bilateral cortical necrosis of the kidneys, 
nephrosis and other similar conditions 

Gyfirgy 101 has reviewed the experiences of himself and other investigators 
which have made It possible to produce regularly in rats the syndrome of fatty 
infiltration necrosis and cirrhosis of the liver with jaundice, hypoproteinemia, 
ascites and pleural and pericardial effusion. He states that the hepatic lesions 
are strikingly similar to those of acute yellow atrophy in man and to those 
produced experimentally by such poisons as carbon tetrachloride A diminished 
quantity of casern m the diet seems to be the important inciting factor The 
administration of choline and cystine together or of methionine alone is effective 
m preventing and curing the disease In transferring these results to man he calls 
attention to the fact that most alcoholics subsist on a low protein diet with an 
inadequate intake of the vitamin B complex (including choline) Anorexia, his- 
tologic changes in the liver and increased bromsulfalein retention 103 developed 
in dogs fed a vitamin B complex free diet Chaikoff and Conner 10 * believe that 
the presence of excessive amounts of fat in the liver lead slowly to fibrosis and 
cirrhosis Anel and his Co worlcrs 104 review the evidence which sap port* the 
bdief that a high concentration of lipids in the liver promotes ischemia and 
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dehydration and chat adequate supplies of protein and glycogen protect the organ 
against various toxins Hough and his associates 105 have shown that in dogs fed 
a high fat diet deficient in protein or choline, there develop abnormal liver 
function tests which are improved by the ingestion of choline or methionine. 
The factors which predispose to liver damage seem to be, then, a low protein, 
high fat diet containing cystine but lacking in choline and other lipotropic 
factors listed below 


Lipotropic Substances —Developments in this field are so new and so 
rapidly changing that no definite statements can be made Only the 
barest outline is presented here with the full realization that today’s 
opinion will surely be modified tomorrow 
Shortly after the discovery of insulin it was found that in depan- 
createctomized dogs maintained on insulin, there frequently developed 
fatty infiltration of the liver and that this change was preventable by 
feeding raw pancreas Lecithin was then found to be effective and 
when choline was identified by Best, Hershey and Huntsman 100 as the 
active constituent, the problem became alive Comprehensive reviews 
have recently appeared 107 108 Suffice it to say here that a large num- 
ber of substances have been found which have lipotropic activity, i e., 
they are able to prevent the deposition m and to accelerate the removal 
of fat from the liver under certain experimental conditions Conversely, 
there are other substances which increase the severity of nutritional 
hepatic damage The following is a partial list of these materials 


Ltpotropes 

raw pancreas 
lecithin 

choline and derivatives 

betaine 

casern 

tyrosine 

methionine 

bpocaic 

cystine plus choline 

inositol 

ethanolamine 


Antihpotropes 

cystine 

cysteine 

homocysteine 

low protein, high fat diet 

cholesterol 

alcohol 

liver extract 

thiamine 

riboflavin 

pyridoxme 

pantothenic acid 

nicotinic acid 

biotin 


There is much uncertainty about these lists and some of the contra- 
dictions may be more apparent than real The cystme effect may be 
nonspecific The presence of constituents of the vitamin B comply 
among the antihpotropes may represent nothing more than their ca- 
pacity to assist m the conversion of carbohydrates into fats Lipocaic, 
claimed by Dragstedt and his co-workers 109 to be a new pancreatic 
hormone, may owe its activity to its content of choline, inositol and 
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other substances, m any event, there is no convincing evidence that it 
is really a hormone, 110 

The common denominator here is not apparent but it appears that 
choline is the important factor and that other substances may act as 
precursors of choline by contributing free or labile methyl radicals 1U 
In ways which are not yet clearly understood choline is apparently 
concerned with the turnover of phospholipids. 109 It should be realized 
that not all fatty livers are alike, the effectiveness of a given lipotropic 
agenc probably depends upon the chemical nature of the liver lipid m 
question Obviously this field is in its clinical infancy 
Clmtcal Implications —In the management of hepatic disease Gy- 
Brgywi suggests the employment of a high protein, low fat diet, sup- 
plemented by methionine (from 2 to 4 gm daily) or by cystine plus 
choline (from 2 to 4 gm of each daily) He thinks that these same 
measures should be employed when the hver has been damaged by 
bums, shock, anesthesia or poisons Unfortunately, methionine, cystine 
and choline m these amounts are extremely expensive. 

Miller and Whipple 113 have noticed that methionine or cystine plus 
choline are effective m combating the hver damage due to chloroform 
anesthesia Goodell and associates 113 have shown that methionine pro- 
tects dogs on a low protein diet from the hepatotoxic action of maph- 
arsen. Beattie and his associates 114 successfully treated a case of carbon 
tetrachloride poisoning with infusions of a casein digest (amino acid) 
to which methionine was added Ariel and his co-workers 104 suggest 
that “patients who frequently come to operation with fatty infiltration 
of their hver (as do those with gastrointestinal cancer and bile duct 
obstruction) should be given preoperative glucose and lipocaic in order 
to restore toward norma] then altered hepatic chemical constitution ” 
Patek and Post 118 made a major contribution to the therapy of Laen- 
nec’s cirrhosis bv showing the pronounced beneficial effects of a high 
protein, high carbohydrate, low fat diet supplemented by vitamin B 
complex concentrate. Fagin and Zmn 110 reported that the intravenous 
administration of ammo acids m patients with cirrhosis of the hver is 
frequently followed bv obvious clinical improvement The importance 
of fatty infiltration of the hver in chrome alcoholism has been empha- 
sized by Conner 11T One may expect to see reports dealing with the 
dietary treatment of the fatty livers seen also in diabetes mellitus, 
hypothyroidism, Wilson s disease and epidemic hepatitis Such studies 
are urgendy needed in the latter disorder particularly 
Pancreatic Insufficiency -Textbooks of pharmacology generally give 
the impression that oral administration of pancreatic enzyme is in- 
effective Recent clinical experiences, however pomt to their efficacv 
m the management of pancreatic steatorrhea. 11 *- 110 100 Triple strength 
pancreatm in entenc-coated capsules is available but must be given in 
daily doses of 12 to 25 gm. 
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BLOOD AND BLOOD SUBSTITUTES 

Blood Coagulation —The problem of the relationship of aspirin to 
epistaxis and gastric hemorrhage has been brought forward again by 
some very interesting findings Paul 121 performed gastroscopic exam- 
inations in 182 patients, 107 had no abnormalities, sixty-two had 
chrome gastrins and thirteen showed evidence of ulceration, polyps or 
carcinoma After the admimstranon of 15 grains of aspirin, no evidence 
of hemorrhage, hyperemia or other physical changes in the gastric 
mucosa was observed Thirty-rune other cases of ulcer or dyspepsia 
were observed twenty-four hours after the mgesnon of 50 to 80 
grains of aspirm and no tendency to hemorrhage was noted Seven 
other panents who had a history of hemorrhage following the use of 
aspirin were examined following the mgesnon of aspirm with nega- 
nve findings 

At about this time, Link and his associates 122 showed that dicoumaro] 
was broken down in the body mto salicylic acid and that salicylate; 
m rats produced prothrombinopema which could be prevented by the 
admimstranon of vitamin K These discoveries have been applied tc 
humans by several observers 123 124 They have shown that the 'admin- 
istranon of sahcylates mcreases the prothrombin nme, especially if 
sahcylate therapy is prolonged It has been calculated 128 that 1 mg of 
vitamin K will approximately counteract the action of 1 gm of 
salicylic acid on the prothrombin nme 

It is to be noted that the average dose of vitamin K in the form of 
menadione bisulfite is 1 to 5 mg daily Dicoumarol has been founc 
to exert its acnon by inhibmng the formation of prothrombin anc 
causing a prothrombinopema The usual therapeutic doses of vitamir 
K do not prevent this acnon Large amounts of synthetic vitamin K 
such as 64 mg m single doses, have produced satisfactory responses ir 
all but two with prothrombinopema induced by dicoumarol 126 Thesf 
large amounts of vitamin K caused no toxic reacnons 

The problem of the use of dicoumarol is far from settled 127 Di 
coumarol has the advantage of being extremely inexpensive, it can b< 
given by mouth and by lowenng the prothrombin time might be ex 
pected to prevent thrombosis It does not delay coagulanon and mi) 
cause senous bleeding As previously noted, however, if spontaneou 
hemorrhage occurs, syntheuc vitamin K may be used or the natura 
vitamin K x oxide 1270 or blood or plasma given In comparison witl 
heparin, the action of dicoumarol is relatively slow m development an< 
disappearance It is dear that patients receiving dicoumarol shouh 
have frequent determinations of the prothrombin time Quick 128 ha 
produced evidence suggesting that prothrombin may have two coni 
ponents One part (A) decreases on cold storage, the other (B) 1 
affected by dicoumarol and vitamin K deficiency Banked plasma 
which loses component A, is however effective for treatment of pr° 
thrombinopema due to dicoumarol 
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A comparison of dicoumarol and heparin is given in the accompany- 
ing table 


Mechanism of action 

Rapiditj of action 
Duration of action 
Method of control 
Toxic effects 

Method of administration 

Cow 


Dicoumarol 
Prevents prothrombin 
formation* 

In 24-48 hours 
Prolonged 
Prothrombin tune 
Predisposes to hemor- 
rhage 
Oral 

Cheap 


Heparin 

Blocks action of pro- 
thrombinf or thrombin 
Immediate 
Transitory 
Clotting time 
Predisposes to hem or 
rhage 

Intravenous or intra 
muscular m beeswax 
Relatively expensive 


Hep arm seems to be of considerable value in the treatment of venous 
thrombosis and pulmonary embolism, and as is well known, its effect 
is to prolong the coagulation time of the blood Consequent^ , if he- 
parin is used, die coagulation time must be observed daily De Takats 120 
has developed a test for heparin tolerance m which the patient’s coag- 
ulation time after a standard intravenous dose of heparin is determined 
This test indicates that some patients are resistant to hepann, and 
vice versa He, as well as Rhoads and his associates 180 and others, 137 be- 
lieve the dicoumarol and hepann should be used together 
Thus, a single intravenous dose of 5 cc of hepann can be given 
immediately m a case of cmeigcncy, followed by intramuscular doses 
Bryson and Code 181 have administered a suspension of powdered he- 
pann and beeswax subcutaneously and have found that a prolonged 
coagulation tune will develop in the experimental animal Following 
the intravenous administration of hepann, dicoumarol may be begun 
by mouth. In a senes of fifteen patients reported by Rhoads, Walker 
and Panzer 180 there have been no accidents, but m one year we saw 
three cases of cerebral hemorrhage occur dunng hepanmzadon It is 
suggested that the prothrombin time be maintained somewhere be- 
tween thirty-five and sixty seconds while dicoumarol is being used 
Caution should be taken in the admimstraaon of the drug in those 
cases with ulcerating or granulating wounds or liver disease, and it is 
now believed to be contraindicated in subacute bacterial endocar- 
ditis 385 We suspect that the use of these materials will soon become 
unfashionable. 

Of related interest is the report by de Takats, Trump and Gilbert 183 
on the effects of digital is on the blood-clotting mechanism Their 
studies suggest that digitalis favors a tendency toward thrombosis 
which becomes particular!) pronounced in patients with stasis or in- 
fection They have suggested the use of sodium tetrathionate os a drug 

Through an inabiht) of the liver to u tilize vitamin K 
t By union of its mucoun— mlfunc aad like property with an unidentified 
scrum albumin factor The compound thus formed appears to bind thrombin”** 
or prevent the invasion of prothrombin to thrombin ia,b 



432 


EDGAR W WARREN, THOMAS FINDLEY 


to oppose the thrombotic tendency of digitalis This drug is adminis- 
tered intravenously 

Red Blood Cells —The war has served to accelerate studies on the use 
of blood and blood substitutes for shock and various other conditions 
One of these new developments is in regard to the control of hemor- 
rhage associated with severe damage to the liver Kinsey, 184 in five 
cases of acute yellow atrophy of the hver with hemorrhagic tendency, 
gave blood transfusions, the blood being fortified by the administra- 
tion of vitamin K to the donor In four of these cases the method 
seemed to have a remarkable effect in controlling the bleeding ten- 
dencies 

For the most part in the present war emergency, blood plasma has 
been extensively used and is apparently of much greater value m the 
treatment of shock and bums than whole blood This extensive use of 
plasma alone has made available large quantities of red blood cells 
which are usually discarded Murray, Hale and Shaar 185 and Taylor 
and associates 186 describe a method of preparing a suspension of dts- 
carded red blood cells in 5 per cent dextrose and/or isotonic solution 
of sodium chloride In a period of ten weeks Murray gave more than 
116 infusions of this red blood cell suspension to patients with anemia 
The rationale for the use of the red blood cells was that in anemia the 
only substance needing restoration was the red blood cells themselves 
They noted two reactions, an incidence of 1 7 per cent The average 
rise of hemoglobm for each 300 cc of suspension was approximately 
1 gm and all but four of the cases showed clinical improvement 
Taylor reports on 18,000 such transfusions Another observer has re- 
ported the use of a paste of red blood cells in the treatment of chronic 
ulcerated conditions of the extremities 

Fibrin —Two problems awaiting solution in neurosurgery are those 
connected with hemostasis and those related to the prevention of 
meningocerebral adhesions An article by Ingraham and Bailey 187 de- 
scribes the experimental, clinical and pathologic studies on the use of 
fibrin foam as a hemostatic agent and of fibrin film as a substitute for 
the dura to prevent meningocerebral adhesions Fibrin foam is p re ' 
pared from human fibrinogen and human thrombin At operation 
thrombin is dissolved m a saline solution and then the fibrin foam is 
placed in the thrombin solution and pieces of various sizes and shapes 
can be selected for use m different conditions The use of the mate- 
rial has shortened neurosurgical operations because of better hemos- 
tasis, especially the oozing of blood from the beds of tumors The 
fibrin foam has also been used with agents such as sulfadiazine and 
penicillin which apparently do not change the properties of the foam 
or the tissue reaction 

Previous studies of the problem of cerebral adhesions have shown 
that the ingrowth of dural substitutes into the cerebral wound is th 6 
most important factor m postoperative convulsions Ingraham and 
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Bailey used fibrm film composed of 1 part protein and 1 part a plas- 
ticizing agent. The protein part is approximately 90 per cent fibrin 
The films are smooth, occurring in sheets, and are somewhat elastic. 
They may be sutured without tearing and can be casdy cut to fit any 
dural defect. Thus far, observations have been made in patients who 
have had this fibnn film left over the cerebral cortex for a period of 
eight months and no evidence of conical irritation has been noted 
As with fibnn film, sulfadiazine and pemcdlm may be used without 
apparent ill effects on the fibnn film 

Bovine Plaima.— Much effort is being directed toward the problem of 
preparing animal plasma for use m humans A recent report by Ed- 
wards 1 *® is promising in that he has reported no senous toxic reactions 
in twenty-six patients to whom he gave large amounts of a specially 
treated bovine serum 

Human Albumin —Fractionation of plasma by Cohn and his associ- 
ates 1 ®® has provided a concentrated blood denvanve (albumin) for 
emergency use. Each gram of albumm is equivalent to 1 2 gm of 
plasma protein or 20 cc. of Red Cross citrated pooled plasma- The 
standard Army and Nav> package contains 25 cc. of albumin in 100 
cc of a diluent. Its osmotic effect is equivalent to 500 cc. of citrated 
plasma 140 It is effective in shock due to trauma, hemorrhage, opera- 
tions or bums In patients with chronic hypoproteinemia due to liver 
cirrhosis or nephrosis the beneficial effects xi ere temporary l<1 14! * 145 

Miscellaneous — Gelatin solutions have been suggested as a substitute 
for plasma As indicated by a report of the National Research Coun- 
cil, 144 there are definite limitations and many unanswered questions 
concerning its use Gelatin is not yet considered a satisfactory substi- 
tute for albumin or plasma. 

Amino Acids.— Elman, 149 who has done so much to advance the cause 
of parenteral alimentation, has recently reviewed this problem He 
points ont that whereas a completely satisfactory diet cannot be yet 
given intravenously, largely because of difficulties concerned with the 
preparation of fats, it is now possible to give in one liter of solution 
all of the known protein, carbohy drate, vitamin and mineral constitu- 
ents The protein equivalent of 4 units of plasma can be given in the 
form of 50 gm of casern digest (Amigen, Mead Johnson & Co ), this 
contains all of the essential ammo acids, will keep the average patient 
m nitrogen balance, and to it may be added required amounts of sugar, 
salt and synthetic vitamins. Hartmann, Lawler and Meeker 14 ® have 
reported the successful osc of these principles in infant nutrition 

ENDOCRINE SYSTEM 

Thyrotoxicoih — Astwood 141 revoluDomzed the treatment of thyro- 
toxicosis bv the introduction of thiourea and related compounds. A 
complete review of the physiologic pnncipais involved is not possible 
here, but they are covered by Rawson and bis group 14 ® who state that 
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thouracil induces symptomatic remission in exophthalmic goiter by 
interfering with the synthesis of thyroid hormone within the thyroid 
gland Continued admimstraton produces myxedema and pronounced 
hyperplasia of the thyroid, the latter because of increased production 
of the thyrotropic hormone by the anterior pituitary Williams and 
Clute 149 have reported their clinical experiences with seventy-two 
cases of thyrotoxicosis, in all of whom thiouracil caused lowering of 
the basal metabohc rate, return to normal of the protem-bound iodine 
of the plasma and satisfactory clinical remission Himsworth 150 has also 
had satisfactory results in thirty-two cases but describes a number of 
untoward reactions It is too early to state that subtotal thyroidectomy 
for exophthalmic goiter has been made obsolete by this extremely im- 
portant drug, but we have not yet found operation necessary since the 
drug became available to us In a much smaller experience we have 
had entirely satisfactory results and only one mild skin eruption as a 
toxic manifestation The daily ingestion of 0 6 gm of thiouracil pro- 
duces a dramatic remission m approximately three weeks, after which 
a maintenance dose of 0 1 or 0 2 gm daily is given for about sn 
months to prevent recurrence Its mechamsm of action is entirely dif- 
ferent from that of iodine, but it is also more satisfactory than Lugol s 
solution in preparation of the patient for thyroidectomy, should that 
be thought necessary Occasionally, exophthalmos may be accentuated, 
as sometimes occurs after operation, but Salter and Soley 151 have de- 
scribed the successful use of large amounts of desiccated thyroid in 
the treatment of mahgnant exophthalmos, on the theory that thyroid 
suppresses the manufacture of thyrotropic hormones 

The most serious reactions from thiouracil have been due to agranu- 
locytosis 152 Parenteral liver extracts and fohc acid have been suggested 
as specific remedies 153 Others 154 ’ 155 had previously shown that these 
materials were effective antidotes for leukopenias produced by sulfa- 


guamdine 

Myxedema — Proloid (Maltine Co ) is said to possess the calongem 
activity of desiccated thyroid without the sometimes troublesome 


cardio-accelerating properties 

Parathyroid Tetany —Until recently parathyroid tetany has been 
treated by parathormone or AT 10 Recent work by several investi- 
gators 160-100 has indicated that massive doses of vitamin D, up t0 
200,000 U S P units a day, with added calcium by mouth will prevent 


parathvroid tetany They have found no evidence of toxicity, 


such 


as hypercalcemia or renal disturbances This type of therapy JS eco- 
nomically cheaper than previous methods Pope and Aub 101 have sum 
manzed the recent literature on the parathyroid glands It is believe 
that vitamin D influences mainly the absorption of calcium from tne 
gastrointestinal tract, that the parathyroid hormone acts only on phos- 
phorus excretion by the kidneys, and AT 10 is effective in promoting 
the excretion of urinary phosphorus and in large amounts will also 
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aid calcium absorption Studies by Albright and associates 102 have sug- 
gested that aUmnmmt hydroxide be used in the treatment of hypopara- 
thyroidism, as this drug tends to combine with the phosphorus in 
the intestinal tract, aiding its excretion thereby, as a consequence the 
serum phosphorus is lowered and the serum calcium is elevated It 
has also been suggested by Thom 100 that aluminum hydroxide be used 
m chrome nephritis with tetany on the same rationale 
Addison'* Ditease —No important therapeutic advances since the in- 
troduction of pellet implantation m Addison’s disease have been re- 
ported Selye, Hall and Rowley 104 reported the occurrence of vascular 
lesions m rats, dogs and other animals after prolonged administration 
of desoxy corticosterone acetate and sodium chloride Perera and asso- 
ciates 105 noted die development of hypertension in eight of twenty- 
four patients u ith Addison's disease treated with desoxycorticosterone 
acetate As in animals, this rise did not occur on salt alone They then 
gave the drug withotn salt to three normal persons and observed a 
gradual rise of blood pressure which returned to normal within two 
weeks after the drug was withdrawal There was neither abnormal re- 
tention of the sodium ion nor any increase in the circulating blood 
volume The effect apparently was not due to an abnormally labile 
vascular system as measured by the cold pressor test. 

Estrogenic Therapy —Recent investigations have suggested the excit- 
ing possibility of using estrogens in the therapy of prostatic cancer 
Huggins 100 believes that estrogens counteract the stimulating effect 
of androgens on the tumor cells In prostatic cancer, especially with 
metastases, it has been known for some tame that the serum acid phos- 
phatase is increased Several investigators 101 - 100 have found that the 
use of estrogens, with or without orchiectomy, has reduced serum 
phosphatase this suggests a decrease in the activity of the tumor cells 
The results indicate that life is prolonged the patient is made much 
more comfortable and metastases mav even disappear by means of this 
treatment. As might be expected it is by no means a perfect treatment, 
one distressing complication being pain and swelling of the male 
breasts 

Enthusiastic reports of a number of new estrogenic substances hav c 
appeared These are mostly synthetic products to be taken orally and 
the prime reason for their appearance seems to be the claim for greater 
potency wuth decreased toxicity, such as nausea and bleeding Among 
these new estrogenic substances are (1) ethinyl estradiol (Schcnng 
Corp ) 110 15 micrograms daily in enteric coated tablets for twenty-one 
days followed b\ withdrawal for one week, (2) octofollm (Schief- 
felm & Co ) 171 - 114 in doses of 2 to 10 mg by mouth for from four to 
seven days (it can also be used m oil for deep intramuscular injec- 
tions), 111 and (3) dienocstrol (hexestrol, Wm S Merrill Co ) m doses 
of from 1 to 4 mg 115 110 

Articles by McCuIlagh 171 and Smith 115 give excellent renews of the 
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use of female sex hormones m such functional disorders as amenorrhea, 
dysmenorrhea, uterine bleedmg, menopause, sterility, premenstrual ten 
sion and headaches Estrogens are also apparently extremely effective 
in the suppression of lactation In addition to estrogens in the treat- 
ment of premenstrual edema, tension and headaches, McCullagh 177 has 
re-emphasized limitation of salt intake and suggested the use of am- 
monium chloride m the second half of the menstrual cycle 

Androgenic Therapy — Using the same rationale for the use of estro- 
gens in the treatment of prostatic cancer, various authors 170-188 have 
been investigating the effects of testosterone propionate m the treat- 
ment of cancer of the breast Insufficient time of observation, as well 
as lack of an adequate number of patients studied, does not permit one 
to state how effective this therapy might be, aside from the reduction 
of pain in at least 50 per cent of the cases thus far treated 

It is not the purpose here to discuss the use of testosterone propion- 
ate m the treatment of angina pectoris, various endocrine abnormali- 
ties or cryptorchidism It has been found, however, that testosterone 
propionate will cause retention of nitrogen and revert a patient with 
a negative nitrogen balance mto one with a positive balance 184-100 Be- 
cause of this action, Bassett and associates 101 have tried testosterone in 
the treatment of nephrosis, a condition in which there is a constant 
loss of protein with reduction of the plasma protein level Their 
protocol of a 24 year old nephrotic man shows conversion to body 
protein of 41 per cent of the ingested protein when testosterone propi- 
onate was used in comparison to other regimens About one half of 
the extra nitrogen utilized contributed to increased proteinuria and 
the rest was retained m the body This increase of proteinuria with 
the slight rise of the concentration of serum protein suggests that 
there was some mcrease in the synthesis of plasma protein They 
noted, however, that the administration of the drug was associated 
with the retention of salt and water and the accentuation of edema. 

Islets of Langerhans — One of the most fascinating developments regarding 
diabetes melhtus has been its experimental production in rabbits and rats by the 
injection of alloxan Observers 102 - 100 have shown that this drug causes necrosis 
of the pancreatic islet tissue and this is followed by persistent glycosuria and 
hyperglycemia. Further resemblance to the disease in human beings was provided 
by Bailey, Bailey and Leech , 107 who from four to six weeks after the induction 
of diabetes in rabbits, found cataracts, shght fatty changes m the liver and some 
mild tubular degeneration of the kidneys Because of this specific necrotizing 
action of alloxan on the beta cells of the pancreas, Brunschwig 10 ® 100 injected 
alloxan mto a patient with carcinoma of the pancreas with liver metastases who 
had recurring attacks of hypennsulinism of increasing frequency and seventy 
He believed that this produced significant decrease in the number of attacks* 
The patient died following laparotomy but the postmortem examination did 
not reveal necrosis in the malignant islet cells of the liver or elsewhere. 

In the treatment of diabetes melhtus a new type of insulin has been 
placed on the market. It is termed globin insulin (Burroughs Wellcome 
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& Co ), containing 80 units of insulin for each cubic centimeter 200 ' 203 
The onset of the duration of its action is between that of regular in- 
sulin and protamine zinc insulin Its hyperglycemic effect may be 
found nvo hours after subcutaneous injection and increases rapidly 
thereafter with a maximum effect commg between the eighth and six- 
teenth hour after injection The effect gradually wears off thereafter 
and is practically absent at the end of twenty-four hours The main 
advantage seems to be the lack of overlapping action with the dose 
given the next day Furthermore, its maximum activity, if given be- 
fore breakfast, is associated with the largest meal of the day and 
during the night the action gradually wears off Bedtime feedings are 
therefore seldom necessary However, it may precipitate attacks of 
hyperglycemia, usually late in the afternoon so that supplemental feed- 
ings may be necessary 

LUNS 

One of the most significant possibilities in therapeutics was reported 
in the article by Crombie and his associates 201 on the treatment of sili- 
cons by an alummum powder At the present time it is believed that 
silica changes to silicic acid m the tissues which arc destroyed, with 
resulting fibrosis In 1936 it had been discovered by Denny and Robi- 
son 100 that aluminum powder prevented the solution of silicates, the 
mechanism for which was subsequently found to be due to the coat- 
ing of the silica particles by a film of crystalline alpha aluminnm 
monohydrate boehmitc. In animal experiments it was found that the 
addition of 1 per cent aluminum powder to inhaled silica dust pre- 
vented the occurrence of silicosis, even after prolonged exposure up 
to twenty-two months 

After a careful examination, thirty-four patients with silicosis were 
treated. Eighteen of these showed little or no disability Eight had 
complicated conditions, three of whom showed a definitely measur- 
able disability Treatment consisted of the inhalation of aluminum pow- 
der through a special apparatus in gradually increasing doses of pe- 
riods of exposure up to thirty minutes daily for six days a week untd 
two hundred to three hundred treatments had been administered. The 
following results of the treatment were reported 19 or 55 per cent 
showed diminution or disappearance of dyspnea, cough, pain in the 
chest and fatigue. No changes were observed in fifteen cases. Tests of 
respiratory function showed improvement m twelve of the thirty-six 
patients Of a group of tune controls who were not treated by alumi- 
num, evidence of progression of the disease was observed m six 

MISCELLANEOUS 

Lead Poisoning.— Kcty and LctonofF 00 advocate the administration of 
sodtitm citrate for the treatment of acute and chrome lead poisoning 
on the grounds that lead citrate is more soluble and diffusible. The 
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probable mode of excretion is through the liver, in any event they 
found that a pronounced decrease in the concentration of blood lead 
was quickly produced and that satisfactory clinical remission soon 
followed In severe cases, 50 cc of a 2 5 per cent solution of sodium 
citrate was given intravenously In more chrome cases the drug is 
administered orally m doses of from 4 to 5 gm in a little water three 
or four times daily 

Histamine Desensitization —The use of instamine-azoprotem (hapa- 
mme, Parke Davis & Co ) in the treatment of allergic disorders has 
been discussed elsewhere m tins symposium (Derbes) We have no 
rational justification for its use in migraine but have been astonished 
by the number of patients with periodic headache who claim to have 
experienced pronounced relief from its use It is given subcutaneously 
m ascending doses at intervals of from five to seven days, the average 
maintenance dose being 0 25 cc The manufacturers claim that it is a 
more effective antibody-producer than is plain histamine itself 2001 
Chemotherapy of Shock —In an extraordinary paper, Fox 207 has re- 
ported the successful treatment of severely burned and shocked 
patients with orally administered sodium lactate instead of plasma in 
fusions By using radioactive sodium he has demonstrated that trauma- 
tized skin contams enormous quantities of base and feels that this is 
at least partially responsible for the great reduction in plasma volume 
Basing his clinical studies on the experimental work of Rosenthal, 20 8 208 
Fox administered from 7 to 10 liters of one-sixth molar sodium lactate 
by mouth within the first twenty-four hours and claimed a rapid in- 
crease in blood volume without alkalosis This paper needs careful 
confirmation, as in many respects it runs counter to accepted ideas 
regarding shock It has been skeptically discussed by Harkins 210 and 
Cope 211 

Syphilis — Dichlorophenarsme hydrochloride has been accepted offi- 
cially as a safe arsenical for the treatment of syphilis and related con- 
ditions It is more stable, apparently less toxic and possesses a less dis 
agreeable taste than oxophenarsine hydrochloride (mapharsen) 
Fungus Infections —Sodium pi opionate for the local treatment of 
fungus infections was introduced by Keeney 212 with encouraging 
preliminary results At a pH of 5 5 in a I 24 per cent solution of 
sodium propionate it was found to be fungistatic Its optimal fungi 
cidal activity, however, existed only in solutions of from 10 to 20 
per cent 
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RECENT ADVANCES IN THE TREATMENT OF 
TUBERCULOSIS 

Julius L WiLsoh, A1 D , Fj\ CP * 

The most striking advances in the treatment of pulmonary tuber- 
culosis within the past tv o or three v ears have been the introduction 
of chemotherapy and the continued technical refinements m thoracic 
surgery In both instances the new advances are firm!) based on scien- 
tific de\ clopments which preceded them m fields other than tuber- 
culosis— another illustration of the general truth that every new 
method has its roots in the past Renewed interest in the chemotherapy 
of tuberculosis arose with the introduction of the sulfonamides and 
the remarkable results obtained from the use of these drugs in other 
bacterial infections Progress m thoracic surgery has been rapid and 
steads until it has now reached a pomt where the experience gained 
m the treatment of other conditions such as carcinoma of the long, 
can non be appbed to pulmonary tuberculosis 

Although the steadily declining annual mortality rates from tuber- 
culosis and the new methods of control give reasons to believe that 
this disease can be practicalh eradicated in the course of time, this 
gives scant comfort to die patient with tuberculosis, and the physician 
must continue to treat the individual. Therefore, diese newer develop- 
ments m treatment offer the hope that bv combined attack with 
chemotherapy and the necessary thoracic surgical procedure arrest 
of the disease in many more patients mil be achieved 

CHEMOTHERAPY 

The search for a specific treatment for tuberculosis began long be- 
fore the discovery of the tubercle bacdlus Vestiges of such once 
highly regarded remedies remain in our modem methods of treatment 
in the form of the common belief that milk and eggs, or even such 
special types ns goads milk or kumyss are specific. The use of cod 
liver oil has been revived on a scientific basis as an aid to nutrition 
rather than as an empirical remedy Following Koch’s discovers of the 
tubercle bacillus, man), substances were tried as a specific cure the 
heaw metals, iodides and other halogens, creosote and other organic 
products With the repeated failure of these medications and the pre- 
vailing dogma of therapeutic nihilism there was a long period during 
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which it was thought that tuberculosis was not amenable to chemo 
therapy Even the introduction of arsenical therapy for syphilis by 
Ehrlich, with the resulting wave of new enthusiasm for chemotherapy, 
failed to produce any advance m the treatment of tuberculosis For 
the past forty years it has been accepted that treatment of tuberculosis 
must depend on improving the general health of the patient as well as 
collapse therapy to close cavities and to encourage the natural process 
of healmg In patients suffering from the exudative, rapidly advancing 
forms of tuberculosis the physician has remained unable to offer more 
than supportive treatment. 

With the announcement, m 1935, by Gerhard Domagk, of the effec- 
tive treatment of streptococcal infections with prontosil (the hydro- 
chloride of 2 4-di-amino-azobenzene-4-sulfonamide), the new era of 
chemotherapy began It is unnecessary here to review the develop- 
ments of other sulfonamides more specific for the pneumococcus, the 
meningococcus, the gonococcus and the staphylococcus Over five 
thousand different chemical compounds based on the sulfonamides have 
been synthesized, only a few of which have been tried experimentally 
and clinically The search for one of these which will act on the 
tubercle bacillus and the leprosy'- bacillus as a nontoxic, yet effective 
bacteriostatic agent still continues 

Inherent Difficulties in Successful Chemotherapy —In contrast to the 
acute infections produced by pyogenic organisms, there are certain 
inherent d ifficulties m the successful chemotherapy of tuberculosis by 
the use of a bacteriostatic or even a bactericidal agent The first of 
these is the nature of the bacillus itself The tubercle bacillus, with its 
lipid content, stands out among other pathogemc organisms as being 
notably resistant to chemical and physical agents Because of its rela- 
tively slow rate of growth it would have to be surrounded by a bac- 
teriostatic agent in sufficient concentration for a period of months, 
whereas hours or days might suffice for control of the streptococcus or 
the meningococcus 

Moreover, the pathologic lesion produced by the tubercle bacillus 
is of such a nature that it might be assumed that chemotherapeutic 
agents would be unable to reach the organisms effectively The lesions 
are encapsulated and avascular By experimental injections it has been 
shown that they are cut off from the general blood and lymphatic 
circulation However, the accuracy of this view is doubtful The ob- 
served facts that toxic substances escape and circulate and that calcium 
salts are regularly deposited in caseous, encapsulated tubercles indicate 
that the capsule is permeable to a certain extent. In 1912, Paul A 
Lewis 1 showed that vital dyes can not only penetrate tubercles but 
may actually be concentrated in them Other experimenters have dem- 
onstrated that iodides, iron and other diffusible substances readily 
penetrate this capsule On the other hand, colloidal solutions do not 
Whether diffusible substances can also penetrate the living cells, the 
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phagocytes, in which tubercle bacilli often multiply, is not so readily 
demonstrable 

There remains one other noteworthy feature of tuberculosis which 
mthtntes against successful chemotherapy This is the chromcity and 
the relapsing nature of the disease Symptoms appear months or many 
years after the initial infection and usually only after the disease is 
well advanced Under any land of treatment, remission, or even ap- 
parent cure, is common Even survival and apparent good health for 
mans years does not guarantee that the disease has healed and been 
arrested Only the lasting conversion of a positive tuberculin test to 
negative or the actual demonstration at necropsy of healed and sterile 
lesions could prove the effectiveness of chemotherapy 

Experimental Use of Sulfa Derivatives —All of the commonly used 
sulfonamides and a number of their derivatives still in the experimental 
stage have been tried against the tubercle bacillus both in vitro and in 
the experimental animal Rich and Fo’Iis-- 8 found that sulfanilamide is 
inhibitory to the development of experimental tuberculosis in the 
guinea pig Feldman and Hinshaw* reported similar results with sulfa- 
pyndine. Many other investigators noted this slight but definite effect 
on the course of experimental tuberculosis if the drug were given at 
the tune of or soon after the infection had been incurred However 
in human beings, no definite therapeuDc effect could be noted The 
well recognized toxic effects of large doses of sulfanilamide, sulfa- 
pyndine, sulfathiazole or sulfadiazine administered over a long period 
of tame constituted a danger which outbalanced any noticeable benefit. 
Therefore, other more potent, more specific and less toxic compounds 
were sought. 

In 1937, Butde and his associates* demonstrated that diaminodi- 
phenylsulfone was effective against many pathogenic organisms, among 
which was the tubercle bacillus. However, it was too toxic for clinical 
use. The first derivative of this preparation to be given thorough ex- 
perimental trial in this country was pronrm (sodium p-p'-dianunodi- 
phenylsulfone-N, N'-dextrose sulfonate) In 1942, Feldman, Hinshaw 
Mann and Moses 8 7 demonstrated that guinea pigs infected with tuber- 
culosis and then treated with promin not only survived much longer 
than the controls but also showed definite evidences of heahng upon 
histologic study of the lesions. Guinea pigs tolerated large daily doses 
of promin mixed with their food over a period of several months with 
no apparent ill effects other than a certain amount of secondary 
anemia. This work has been confirmed by others 

Diasvnc (disodium-formaldehyde sulfoxylate, derivative of 4-4 -di 
aminodiphenylsulfone) was prepared b> both Bauer and Rosenthal* 
and Raiziss” independendy in 1938 This substance retained much of 
its inhibiting effects on the tubercle bacillus and at the same tame was 
much less toxic than diaminodiphenylsulfone When used on expen- 
mental tuberculosis in guinea pigs, an effect comparable to that ob- 
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tamed from promin was noted As with promin, large and continuous 
doses of the drug were well tolerated 

Results from the Clinical Use of Promin and Diasone in Tuberculosis in 
Man — Carrying over the use of these new preparations from the ex- 
perimental animal in controlled series to human beings m sanatoria has 
proved to be very difficult Promin has been tried by Hinshaw, Pfuetze 
and Feldman 10 with promismg but not outstanding success Human 
beings tolerate a relatively smaller dose of promin than guinea pigs. 
The disease is more entrenched and the therapeutic effect is difficult 
to assess Apparently, the improvement following the use of promin is 
greater than can be expected from rest alone and the drug exerts an 
especially beneficial effect on recent and exudative lesions Certainly, 
the curative effect is not pronounced Dancey, Schmidt and Wilkie, 11 
in a recent progress report on the treatment of human tuberculosis 
with promin, noted similar therapeutic effects and also observed that 
secondarv anemia developed m all patients treated, practically all were 
cvanotic, over half had gastrointestinal disturbances, many had head- 
aches, a few had albuminuria, jaundice, psychotic disturbances and 
rashes, and one patient had paralysis of the lower extremities Hinshaw, 
Pfuetze and Feldman 12 in another recent progress report found that 
fresh and exudative lesions are more responsive to promin and that the 
original trend of improvement has been maintained even after discon 
tmuance of administration of the drug Faget and his associates of the 
United States Public Health Service 18 have reported favorable results 
from the use of promin in leprosy They believe that it is the most 
promising drug that has ever been tried for this disease 

As an unfortunate result of the tendency of our modem magazines 
to publicize medical and particularly therapeutic information, diasone 
(disodium formaldehyde sulfoxylate diammodiphenylsulfone) was 
heralded to the pubhc as a specific remedy some months before anv 
scientific report of its use in treating pulmonary tuberculosis in 1113,1 
was available to the medical profession Obviously played-up by th e 
lay writer as a “sure cure for tuberculosis” and a substitute for iest 
treatment or collapse therapy, this premature delivery of a new drug, 
not vet available or accepted, disturbed countless patients and their 
families, who m turn annoyed their phvsicians Petter and Prenzlau 
then reported the results of treatment of 100 patients with this drug 
Thev found “slight to moderate resolution” m 90 per cent of the cases 
The sputum became negative within from forty-five to one hundred 
twenty-five days m 69 per cent of the cases Cavities disappeared m 43 
per cent of the cases There was no control series, however, these in- 
vestigators felt that this group of patients did better than similar 
patients with other treatment. Patients who would ordinarily have 
been kept in bed were allowed to be ambulant while taking diasone and 
anv improvement was ascribed to the drug Toxic manifestations were 
* Marketed b\ Abbott Laboratories 
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noted m a majonn of the patients All patients became anemic, over 
50 per cent turned considerably cyanotic, 25 per cent has gastrointes- 
tinal disturbances, 50 per cent had headaches, 25 per cent photophobia 
and 12 per cent diplopia They noted no renal damage 
The effect of both promin and diasonc on experimental tuberculosis 
in the guinea pig was excellent and the drug was well tolerated by the 
animals On the contrary, the therapeutic benefit in man Mas much 
less and the human body tolerated relatively smaller doses rather 
poorl) Hence, it is obvious that the experimental results in the guinea 
pig cannot be earned over to man. However, the efficacy of these 
drugs in producing healing in the guinea pig an animal most suscep- 
tible to the tuberculous infection, suggests the possibility that a 
sulfonamide derivanve or some other drug may be found uhich anil 
prove equally effectnc for human beings and less toxic. 

SURGICAL TREATMENT 

Cavity drainage, lobectomy and pncumoncctom) for pulmonarj 
tuberculosis are now being cmploj ed in selected cases and are again 
under study by thoracic surgeons and phthisiologists Neither direct 
drainage nor resection of the involved portion of the lungs is neu The 
fact is that surgical technic, better methods of closed anesthesia and 
our knowledge of intrathoracic physiology have only recentlj made 
possible the reasonably safe execution of the bold therapeutic concep- 
tions of the surgeons of the 1880 s and 1890 s Alexander 16 states that 
drainage of pulmonary cavities has been performed m isolated in- 
stances for centuries As long ago as 1885 deCfrenville reported a 
senes of cases in w hich successful cav ity drainage was performed In 
1891 Tuffier 19 resected an indurated tuberculous area in the pulmonary 
apex and the patient recovered, onl} to die of an acute infection seven 
v cars later Similar attempts by other men were not so successful and 
Tuffier’s case vv as long considered an isolated tour de force The field 
of thoracic surgery had not vet been developed Hon ever, other sur- 
gical operations for the collapse of the lung performed extenor to the 
thoracic cage played a large part in developing this branch of surgery 
Before Forlamm introduced artificial pneumothorax, deCtirenville in 
1885 performed thoracoplasty to collapse the tuberculous lung 
Through many modifications and improv ements this operanon has de- 
veloped into one of the most frequcntlv used and important methods 
of treating chronic cavitv pulmonary tuberculosis Phrenic nerve m- 
temipnon bv vanous operations was introduced and popularized after 
1922 Localized collapse of the lesion b) plombage and extrapleural 
pneumothorax acre de\ eloped for selected cases During this penod 
the pleural cavitv was not invaded by the surgeon except when 
thoracotomv was performed for cmpvcma It was not until the devel- 
opment of closed anesthesia made possible wade opening of the thorax 
that pneumoncctomv could be undertaken for carcinoma of the lung 
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and lobectomy for bronchiectasis and other suppurative lesions The 
successful surgical attack on these conditions, plus the skill required 
and the improved knowledge of pulmonary physiology, brought about 
a revival of interest m pulmonary resection for tuberculosis 

Two related observations in the study of cases of pulmonary tuber 
culosis in which the ordinary methods of collapse therapy fail to close 
the cavities or to produce sputum negative for tubercle bacilli have 
stimulated the search for a more satisfactory method of treatment in 
such instances The first of these is the “tension cavity ” Therapeutic 
pneumothorax with external pneumonolysis may fail to close these 
cavities Similarly, a technically excellent thoracoplasty mav fail The 
second observation is that up to 10 or 15 per cent of cases? of cavitarv 
pulmonary tuberculosis may also have tracheobronchial tuberculosis 
In these, collapse of the lung by therapeutic pneumothorax may be 
positively harmful and thoracoplasty may fail to render the sputum 
negative for tubercle bacilli These two observations are related by the 
fact that involvement of the bronchus draining a cavitv may produce 
incomplete bronchial stenosis which in turn leads to overinflation of 
the cavity The treatment of tuberculosis of the bronchial tree itself 
remams an unsolved problem 

Treatment of the Tension Cavity —The tension cavity may be treated 
in one of two ways either drainage of the cavity to the extenor or 
in certain cases, resection of the lung or portion of the lung in which 
the cavity lies 

Cavernostomy — Drainage of the cavity to the exterior can be earned 
out either by the method of Monaldi 17 with prolonged aspiration or 
by directly opening the cavity to the extenor— “cavernostomy ” M° n 
aldi’s method of cavity drainage has been widely tried, both in Europe 
and in this country, since its introduction in 1939 Although it is cap- 
able of reducing the size of tension cavities, they tend to reopen 
promptly when the catheter is removed Some other form of collapse 
therapy, usually a thoracoplasty, must then be done at once Naturally, 
obhteration of the pleural space is a prerequisite As the operation is 
more or less blind, there is serious danger of massive hemorrhage at 
the time of introduction of the cannula, m most instances the patients 
react with considerable elevation of temperature due to the introduc- 
tion of secondary infection, and finally there is apt to be persistant 
fistulous formation through the thoracic wall The procedure is essen 
tnally unphysiologic For cavernostomy the pleural space must also be 
previously obliterated, the cavity must be against the pleura m an 
accessible location, and other cavities or progressive disease must be 
absent m that and in the contralateral lung As a rule the operation is 
indicated only when other measures of collapse, including thoraco 
plasty, have been unsuccessful If thoracoplasty has been performed, 
and a cavity of the tension type prevents effective collapse, the choice 
of the surgeon mav he between a revision operation and cavernostomV 
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In many such cases rewsion is most difficult and often unsuccessful It 
is these instances that present the best indication for cavemostomy 
Eloesser 18 and Shipman, Rogers and Daniels 10 have described a skin 
flap operation for surgical drainage of such cavities It is probable that 
such an operation will be more widely used in the future 

Pulmonary Resection — The second method of treating the tension 
cavity resisting other forms of therapy is pulmonary resection Since 
lobectomy, or even pneumonectomy of a nonadherent lung is a simpler 
operation than a two or three stage thoracoplasty, there is a temptation 
to substitute one of these radical methods of resection for other meas- 
ures of collapse therapy However, pulmonary tuberculosis in the 
stages severe enough to require major surgical procedures is seldom 
confined to one lobe or even to one lung and, of course the lesion 
here is only a manifestation of a generalized disease Therefore, lobec- 
tomy or pneumonectomy for tuberculosis should be limited to cases 
with certain definite indications These arc primarily the cases with 
tuberculous bronchitis producing bronchial stenosis and either large 
tension cavities or pulmonary suppuration distal to the bronchial ob 
struction The operation may also be indicated in cases in which 
thoracoplasty has been performed with failure to close cavities for 
control of the disease in the lung, and in some of the rare instances of 
isolated cavities in the lower lobe where thoracoplasty might sacrifice 
the healthy upper lobe and other means of collapse might have already 
failed In any case, there should not be active disease in the contra- 
lateral lung Dolley and Jones 50 11 recorded their experiences with this 
method of treatment in 1939 and 1940 Churchill and Klopstock 53 re- 
ported several cases and reviewed the subject in 1943 Alexander" has 
discussed the role of pneumonectomy and thoracoplasty in the treat- 
ment of cases with bronchial stenosis As the procedure is still in its 
experimental stage, it is too early to comment on the results other 
than to say that, with the utmost skill of the surgical team, properl) 
selected patients have an excellent chance of recovery With more ex- 
perience and with a strict limitation to definite indications it is prob- 
able that pulmonary resection for pulmonary tuberculosis will tend to 
take a definite place m the armamentarium of treatment. Probably not 
more than 1 or 2 per cent of cases will require this type of operation 

CONCLUSIONS 

1 The results of chemotherapy of experimental tuberculosis in the 
guinea pig justify the hope that human tuberculosis, parocularl) in 
acute and exudative forms, may be amenable to treatment bv similar 
means 

2 The sulfonamide derivatives thus far tried on human beings has e 
been too toxic for general clinical use 

3 If drugs can be found w hich arc safe and effective against tuber- 
culosis in the guinea pig there is no reason \\ hi other drugs cannot be 
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discovered to accomplish the same results m tuberculosis of human 
bemgs 

4 The problem of treating cases of pulmonary tuberculosis resistant 
to collapse therapy because of bronchostenosis and tension cavities 
may be solved m some instances either by cavemostomy or by pul 
monary resection 

5-. The combmation of chemotherapy and thoracic surgery offers 
great hope of a more successful treatment of pulmonary tuberculosis 
in the future 
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SOME RECENT ADVANCES IN BRONCHIAL ASTHMA 

Vincent J Derbes, Ad D * 

IMMUNOLOGIC CONSIDERATIONS 

Allergic bronchial asthma results from the interaction of antigens 
(foods, pollens, dusts) and antibodies, mediating or effector substances 
being brought into plaj In a recent study Cannon 1 directs attention 
to the fact that these antibodies have been shown to be modified serum 
globulins noth definitely established chemical compositions The; are 
produced, in all likelihood, from globulin and are sjnthesized in 
stereochemical relationship to the antigen for which they have a spe- 
cific affinity This synthesis is modified by the “templating acoon 
of the absorbed antigen. The ‘antigenic template” is synthesized for 
the intracellular protein reserves A wide variety of cells is involved in 
this process, but especially those of the renculoendothelial system 
Smce antibody globulin is specifically modified normal globulin, the 
mechanism of antibody formation is closely related to that of globulin 
production Cannon 1 further shows that the effectiveness of globulin 
synthesis, and therefore antibody production, is determined bj the 
quality and quantity of globulin reserve continuously available 
It is generally accepted today that these antibodies maj be free in 
the blood stream or attached to tissue cells that is, sessile. Interaction 
of antigen and antibody m the blood stream is not productive of 
clinical disease but symptoms may follow coupling of sessDe antibodies 
and antigen There is a certain amount of evidence to show that his- 
tamine may be the mediating or effector substance Thus, Katz and 
Cohen 1 were able to show that there was definite liberation of histam- 
ine when red blood cells from persons sensitive to ragweed were 
shocked ’ m vitro Furthermore, histamine causes smooth muscle to 
contract. On the other hand, Roses’ studies on histamine in patients 
with allergy do not warrant the conclusion that histamine is released 
during the attack Urbach and Gottlieb 4 haie summarized the data 
supporting the view that perhaps acct\ Icholine is the substance w hich 
mediates anapln lavas or allergi All allergic manifestations can be re- 
produced w hen this substance is used to stimulate the parasympathetic 
nerves The injection of acetylcholine wall cause an attack of asthma 
in an asthmatic patient, this has been suggested as a means of differen- 
tiating between cardiac and bronchial asthma Wenner and Buhr- 
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mester 6 showed that the acetylcholine content of the blood is increased 
in patients with asthma Urbach and Gottlieb 4 have reported success 
ful results m selected patients with asthma treated with small doses of 
acetyl-/?-methylcholine chloride (mecholyl) At the present nme it 
seems probable that no one chemical is involved but rather that several 
biologically active substances, including histamine, acetylcholine and 
probably epinephrine, take part m the precipitation and continuation 
of the asthmatic paroxysm 

The excellent work of Cooke 6 and his school is leading to clarifies 
tion of a troublesome question Why should parenteral therapy with 
ragweed pollen, for example, desensitize a patient, when repeated ex 
posure to the same antigen through the bronchial mucosa results in 
asthma 5 Cooke and his associates have presented evidence tending to 
show that antibodies appearmg in the serum of treated persons (aller 
gic or not) are not the same as those appearing from the hypersensi 
tiveness itself The one is thermolabile and skin sensitizing and is 
demonstrated by skin testing The other, which results from specific 
desensitization, is not capable of sensitizing recipients and is thermo- 
stable This latter antibody blocks or neutralizes the antigen before it 
can interact with the sessile antibody in the bronchiole Loveless 7 has 
shown that there is a decrease, at a fairly rapid rate, of the blocking 
antibody after therapy has been discontinued 


PATHOLOGIC CONSIDERATIONS 

Lamson, Butt and Stickler 8 have reported their clinical and post 
mortem findings in eighty-two adults and four children with 
asthma ” They could find no evidence of general lymphoid hypetp aasia 
in the four children studied The average age at death in the women 
was 46 2 years and 55 years in the men The average duration ol 
dyspnea was nineteen years in the women and thirty years in the men 
It was found that the symptoms of asthma were stimulated by a wi c 
variety of conditions including pronounced interstitial emphysema, 
extensive atelectasis, pulmonary fibrosis, bronchiectasis, rheumatic 
heart disease of long standing, hypertension and syphilitic aortitis 
Since many patients m this series died shortly after the use of mor- 
phine sulfate, Lamson and his co-workers advise against the use of this 
drug or similar depressants in cases of bronchial asthma Vaughan an 
Graham 9 have also emphasized the dangers associated with the use o 
opiates m patients suffering from severe attacks of bronchial asthma 
They point out that opiates depress the respiratory center and also 
have a shght bronchospastic effect They believe that the sicker the 
patient the greater the danger from the use of opiates, in their expen 
ence death from acute intractable asthma is rare Lamson, Butt an 
Stickler 8 are m accord with the conclusion of Tuft 10 that “there is at 
present no known pathologic picture, either gross or microscope, 
which may be considered characteristic or pathognomonic of asthma 
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This last view is somewhat at variance w ith that expressed by Hdd- 
mg, 11 who belies es that the importance of the role of the ciliarv 
mechanism in diseases of the lower respiratory tract, such as asthma 
and bronchiectasis, has been underestimated The removal of secretions 
from the lower respiratory tract is largely dependent on ciliary action 
Hddmg 11 analyzed the records and pathologic material from thirty- 
nine cases of fatal asthma, twelve cases of influenza and ten cases of 
bronchopneumonia. The most characteristic findings were the changes 
in the bronchial epithelium Metamorphosis has occurred and goblet- 
like cells had replaced the normal columnar ciliated cells. The ciliary 
mechanism was apparently' lost and a viscid mucinous secretion 
blocked the air passages and was adherent to the walls The gradual 
occlusion of the air passages eventually caused death from asphyxia 
Hilding 11 believes that the most important pathologic change m asthma 
is the loss of ciliary funenon and that this is the principal cause of 
death in these cases Experimental work m rabbits in which attempts 
were made to study the effects of destroying the ciliated epithelium of 
the bronchi has not proved satisfactory thus far Bases and Kurtin 12 
made a plea for the use of bronchoscopy and suction as a means of 
removing obstructing secretions. This position is also held by Hild- 
ing, 11 who suggests that mechanical removal of the secretions by 
aspiration through a bronchoscope or by tracheotomy' should be re- 
sorted to as a life saving measure in cases of apparently severe 
bronchial obstruction by viscid secretions 

the asthmatic soldier and the army 
Major R. 1 Alford 15 has recently published an interesting study 
from a large general hospital on military experience with patients who 
have bronchial asthma Although it might seem strange at first that 
men with bronchial asthma are mducted into the Army, Alford found 
from a survey of such cases that there was sufficient reason for their 
induction Since the history of asthma without confirming physical 
signs is insufficient grounds for rejection, many were inducted dunng 
a period of freedom of symptoms Others, anxious to join the Army, 
did not reveal their allergic condition Furthermore, men with asthma 
were often accepted because of the pressure exerted on induction 
boards to fill their quota Some medical examiners told these inductees 
that a change of climate would be of benefit or that medical officers 
would take care of them 

Alford 15 points out that asthma developed for the first tame in some 
men when they encountered new and powerful, offending agents Al- 
though it is felt that men with bronchial asthma have little or no place 
in the Army, an effort is still made to salvage men in order to utilize 
all available manpower Under the leadership of Colonel S W French 
and Major L. J Halpm u almost every large military hospital has an 
allergy' clinic and extracts are prepared and distributed to other mill- 
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mester® showed that the acetylcholine content of the blood is increased 
in patients with asthma Urbach and Gottlieb 4 have reported success 
ful results in selected patients with asthma treated with small doses of 
acetyl-/?-methylcholine chloride (mecholyl) At the present time it 
seems probable that no one chemical is involved but rather that several 
biologically active substances, including histamine, acetylcholine and 
probably epinephrine, take part in the precipitation and continuation 
of the asthmatic paroxysm 

The excellent work of Cooke 6 and his school is leading to clanfica 
tion of a troublesome question Why should parenteral therapy with 
ragweed pollen, for example, desensitize a patient, when repeated e\ 
posure to the same antigen through the bronchial mucosa results in 
asthma ? Cooke and his associates have presented evidence tending to 
show that antibodies appearing m the serum of treated persons (aller 
gic or not) are not the same as those appearing from the hypersensi 
tiveness itself The one is thermolabile and skin sensitizing and is 
demonstrated by skin testing The other, which results from specific 
desensitization, is not capable of sensitizing recipients and is thermo- 
stable This latter antibody blocks or neutralizes the antigen before it 
can interact with the sessile antibody m the bronchiole Loveless 1 has 
shown that there is a decrease, at a fairly rapid rate, of the blocking 
antibody after therapy has been discontinued 

PATHOLOGIC CONSIDERATIONS 

Lamson, Butt and Stickler 8 have reported their clinical and post 
mortem findings in eighty- two adults and four children with j a 
asthma ” They could find no evidence of general lymphoid hyperp' aSia 
in the four children studied The average age at death in the women 
was 46 2 years and 55 years m the men The average duration o 
dyspnea was nineteen years in the women and thirty years in the men 
It was found that the symptoms of asthma were stimulated by a vn e 
variety of conditions including pronounced interstitial emphyseffl a i 
extensive atelectasis, pulmonary fibrosis, bronchiectasis, rheumatic 
heart disease of long standing, hypertension and syphilitic aortitis 
Since many patients in this series died shortly after the use of mor 
phine sulfate, Lamson and his co-workers advise against the use o 
drug or similar depressants in cases of bronchial asthma Vaughan an ^ 
Graham 0 have also emphasized the dangers associated with the use 
opiates in patients suffering from severe attacks of bronchial ast m 
They point out that opiates depress the respiratory center and a 
have a slight bronchospastic effect They believe that the sicker t 
patient the greater the danger from the use of opiates, in their exp e 
ence death from acute intractable asthma is rare Lamson, Butt a 
Stickler® are m accord with the conclusion of Tuft 10 that “there is 
present no known pathologic picture, either gross or wicroscop j 
which may be considered characteristic or pathognomonic of asthm 
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This last view is somewhat at variance \nth that expressed by Hild- 
ing, 11 who believes that the importance of the role of the ciliary 
mechanism m diseases of the lover respirator)' tract, such as asthma 
and bronchiectasis, has been underestimated The removal of secretions 
from the lower respirator) tract is largely dependent on ciliary action 
Hildrng 11 analyzed the records and pathologic material from thirty- 
nine cases of fatal asthma, twelve cases of influenza and ten cases of 
bronchopneumonia. The most characteristic findings were the changes 
m the bronchial epithelium Metamorphosis has occurred and goblet- 
hke cells had replaced the normal columnar ciliated cells. The ciliary 
mechanism tv as apparently lost and a viscid mucinous secrenon 
blocked the air passages and was adherent to the walls The gradual 
occlusion of the air passages eventually caused death from asphyxia 
Hilding 11 believes that the most important pathologic change in asthma 
is the loss of ciliary function and that this is the principal cause of 
death m these cases Experimental work m rabbits in which attempts 
were made to study the effects of destroying the ciliated epithelium of 
the bronchi has not proved satisfactory thus far Bases and Kuron 11 
made a plea for the use of bronchoscopy and suction as a means of 
removing obstructing secretions. This position is also held by Hild- 
ing, 11 who suggests that mechanical removal of the secretions by 
aspiration through a bronchoscope or by tracheotomy should be re- 
sorted to as a life saving measure m cases of apparently severe 
bronchial obstruction by viscid secretions 

THE ASTHMATIC SOLDIER AND THE ARMY 
Major R. I Alford 15 has recently published an interesting study 
from a large general hospital on military experience with patients who 
have bronchial asthma. Although it might seem strange at first that 
men with bronchial asthma are inducted into the Army, Alford found 
from a survey of such cases that there was sufficient reason for their 
induction. Since the history of asthma without confirming physical 
signs is insufficient grounds for rejection, many were inducted during 
a period of freedom of symptoms Others, anxious to join the Army 
did not reveal their allergic condition Furthermore, men with asthma 
were often accepted because of the pressure exerted on induction 
boards to fill their quota Some medical examiners told these inductees 
that a change of climate would be of benefit or that medical officers 
would take care of them 

Alford 15 points out that asthma developed for the first time in some 
men when the) encountered new and powerful, offending agents A1 
though it is felt that men with bronchial asthma have little or no place 
in the Arm) , an effort is still made to salvage men in order to utilize 
all avadable' manpower Under the leadership of Colonel S W French 
and Major L, J Halpin 11 almost ever) large military hospital has an 
allergy clinic and extracts are prepared and distributed to other mill- 
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tary hospitals from the Laboratory of the Fourth Service Command. 
Analysis of the first hundred cases at Percy Jones General Hospital 
reveals that 71 per cent of patients were discharged and 29 percent 
were returned to limited duty. 

Alford 13 calls attention to the fact that the disposition board is fre 
quently handicapped in the ultimate fulfillment of its function by the 
varied conception of nonstrenuous duty by other officers Thus, one 
patient on limited duty was doing strenuous exercise as a dock worker 
unloading ships, another had done well as a cook until he was given 
commando training, a sergeant, already on limited duty, was put in 
charge of a cleaning detail, which was the dustiest work on the port 
Alford concludes that men with active bronchial asthma should not be 
inducted into the Army because it is impossible to give a soldier the 
same environmental protection against dust, molds, pollens, foods or 
dampness that he can have in civilian life 

UNUSUAL COMPLICATIONS 

Rib Fractures — Oechsh 16 has reported fracture of the nbs due to 
cough m bronchial asthma The position of the fractures is of consider 
able interest from the standpoint of mechanism of its production 
Oechsh found m his own cases, and those reported, that without ex 
ception the fractures are in a line extending from a point about 4 cm 
from the costochondral articulation of the fourth nb obliquely caudad 
and lateral to the mnth rib in the midaxilla In Figure 84 the four frac 
tured ribs can be seen to he in this same line Oechsh 16 called attention 
to the fact that this location corresponds to the heavy muscular attach 
ments of the external abdominal oblique muscle at its mterdigitation 
with the serratus anterior muscle It is probable that contraction of the 
abdominal expiratory muscles alone is not the sole cause of fracture 
Analysis of previous cases indicated that m all instances the muscles 
attached to the shoulder girdle and the thoracic wall were tense at t t 
same time that the abdominal muscles were in strong contraction ' n 
the expiratory phase of coughing 

Pulmonary Rupture — Derbes, Engelhardt and Sodeman 10 have p r |j 
sented a study of the consequences of pulmonary rupture in the ast 
matic patient After a pulmonarv tear the course taken by the n ec 
air determines whether there v ill be a subcutaneous emphysema, sp° n 
taneous pneumothorax, mediastinal emphysema or a combination o 
any of these In view of the pronounced thinning of the alveolar x' a s 
and increase in intra-alveolar pressure so often present in chronic 
asthma, these comphcations should occur frequently, but this does n 
seem to be the case In pneumothorax the findings are the same as tn _ 
seen m uncomplicated instances except that the characteristic signs o 
bronchial asthma are often superimposed Among the outstanu"^ 
symptoms are pain, dyspnea, cough and collapse There is general!' 
decrease m tactile fremitus and breath and voice sounds Hypers 
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nance together with displacement of the heart and mediastinal struc- 
tures to the unaffected side maj be demonstrated The outstanding 
finding of mediastinal cmphxscma is a peculiar, loud, crackling, bub- 
bling sound \ihich is s\ nchronous xxith the heart beat Severe pain not 
unlike that of coronar) occlusion, ma\ be present Hamman 11 had 
described set era! differential features absence of constituoonal symp- 
toms and cxidence of shock normal temperature and lack of change 
in the blood pressure and leukocy te count 
We 18 have shown that subcutaneous emphtsema mat involve not 
only the neck but mat extend to the face, upper extremities thorax and 



Fig 84 — Roentgenogram of chest showing four fractured nbs with callus 
formation 

abdomen These compbeauons are beheted to be secondary' to the 
rupture of a talvular tesicle which is so constructed that air enters 
more readtlv than it leaves. 1 ® We 10 beliete that the phjsician should 
exercise restraint in the use of mechanical measures because the nature 
of the lesion is such that with little or no treatment the majontx of 
patients complcteh recox cr Tapping and remoxal of the escaped air 
is froxxned upon because it disturbs a protectixe mechanism, namclx 
the equality of pressure on either side of the alx coins This pressure 
equalitx aliow's for a minimum of moxement and maximum healing 
Bed rest for about a month and sedatucs as needed are thought to be 
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the most important points m the treatment Thoracentesis should be 
reserved for those cases of tension pneumothorax in which the ultra 
pleural pressure is such as to embarrass seriously the patient’s resptra 
t ion 

TREATMENT 

Medical Treatment— A certain amount of the dyspnea of asthma is 
due to tenacious sputum and the value of expectorants has long been 
recognized Two interesting studies on sputum have been made by 
Basch, Holinger and Poncher 10 - 20 They were able to show that 
sputum could be divided physically and chemically into three types 
These types are not to be confused with the three layers into which 
sputum of patients with bronchiectasis separates on standing The first 
portion of the sputum coughed up, which is the highest in the bron 
chial tree, is a bronchial mucous plug This is a pathologic product of 
high viscosity and is the result of changes caused by drying The third 
part is found in the most dependent portions of the bronchial tree. 
Basch and his co-workers were able to obtain this portion only by 
bronchoscopic aspiration This sputum has an extremely high viscos 
lty and a high content of organic and inorganic substances The 
second portion of the sputum is a diluted liquefied fraction which has 
a lower viscosity than the third portion from which it arises by means 
of cough, ciliary action and the pressure of secretions Liquefaction of 
the sputum may be the result of the secretion of liquid substances into 
the sputum, the resorption of solid substances or the result of bacterial 
or enzymatic liquefaction 

The second part of the study conducted by Basch, Holinger and 
Poncher 20 was concerned with the influence of therapeutic agents 
They found that the expectorant drugs, ammonium chloride, potassium 
iodide, fluid extract of ipecac and emetine hydrochloride, consistently 
liquefied the sputum of patients with bronchiectasis, as evidenced by a 
decrease in the measured viscosity No differences were noted in the 
relative efficacy of these drugs with regard to liquefaction Reference 
may be made at this point to the study of Tuft and Levin 21 They 
gave patients iodides intravenously and orally in an attempt to study 
the expectorant action of this drug Bronchoscopy was performed on 
each patient and specimens of secretions were obtained at regular m 
tervals following the administration of the drug. The results indicate 
that iodides are excreted m the bronchi After intravenous injection an 
interval of between fifteen and twenty-five minutes elapsed before the 
iodides appeared in the bronchial secretion The appearance of the 
drug in the sputum was slightly delayed after oral administration 
From the point of new of expectorant properties these authors foun 
that the intravenous administration of iodides holds bttle advantage 
over the oral route 

Basch and his co-workers 19 20 found that the inhalation of steinn 
liquefied the sputum more effectively than did the expectorant drugs 
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This bqnefacnon is the result of a reduction in the content of organic 
and inorganic substances Thc\ found the inhalation of carbon diox- 
ide to be an extreme!) effeem c expectorant Such inhalations seem to 
reduce the amount of sputum xvithin the bronchial tree by stimulating 
resorpoon and rendering the remainder more liquid so that it is 
coughed up more easily They considered the most effective thera- 
peutic regimen to clear the bronchial tree of pathologic secretions to 
be a combination of inhalation of steam and carbon dioxide and the 
administration of expectorant drugs Unfavorable effects xvere ob- 
served from oxygen inhalation m that it greatly increased both the 
viscosity of the sputum and its content of solid substances Codeine 
sulfate also increased the viscosity of the sputum and ought not to be 
used with an expectorant if dilution of the sputum is the therapeutic 
objective Atropine sulfate was found to act as an anti-expectorant by 
decreasing the production of sputum and considerably increasing its 
viscosity 

Maietta 23 recommends the use of ether m oil intramuscularly in the 
treatment of bronchial asthma He reports that the intramuscular in- 
jection of 2-cc. doses of a mixture of equal parts of ether and peanut 
oil produces rchef in stubborn cases of bronchial asthma The imme- 
diate effects were transient and unimportant The taste and smell of 
ether are immediately perceived and may last a day Although the in- 
jection caused a temporary burning pam, neither induration nor 
abscess resulted A feu hours later, Maietta s patients xvere quieter be- 
cause of the sedative effect and they breathed more easilx The ether 
excreted in the lungs loosened the mucous plug and favored expectora- 
tion. Epinephnne-fasc patients xvere found to respond again. Doses of 
2 cc. of ether m oil ma> be repeated in sexeral hours if indicated. 

Shulman a has xmtten enthusiastically about the use of sodium 
f ,5-dtpkenyl-by dantomatc (dilantm sodium) in bronchial asthma He 
was led to use this drug after recognizing the psychogenic aspect of 
some cases Seven children with intractable nonseasonal asthma xvere 
treated continuously u ith doses of 0 1 to 0 2 gm daily' Other anti 
allergic measures were susfiended during the period of investigation 
Six of the seven patients xvere observed for a period of from six to 
twelve months and xvere almost free of asthma during this period, even 
folloxving respiratory infections and emotional upsets Patients xwth 
seasonal allergies xvere unaffected 

Not all of the newer drugs recen e favorable mention Thus, Loguc 
and Laws’* reported an attempt to develop tolerance to tticcbolyl or 
to increase the production of cholinesterase b\ the administration of 
increasing doses of mechohl A control scries of asthmatic victims re- 
ceive injections of physiologic saline solution In the group receiving 
mecholy 1 54 per cent improved, whereas 66 per cent of the control 
were better They concluded that mecholy 1 is of little value in 
hv poscnsitization of patients with asthma 
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Histamine azoprotein complex* has definite possibilities and will be 
discussed in some detail By diazotization Fell, Rodney and Marshall 2 - 
combined histamine with despeciated horse serum globulin to form an 
antigen complex in which histamine acted as a hapten Guinea pigs 
and rabbits immunized with histamine azoprotem and sensitized to 
crystalline ovalbumin were more resistant to a shocking dose of 
crystalline ovalbumin than nonimmumzed controls It was concluded 
from these experiments that immunization with histamine azoprotem 
renders animals resistant to anaphylaxis Following up this work, 
Cohen and Friedman 26 injected a group of patients with chronic 
urticaria, atopic dermatitis and vasomotor rhinitis They began with 
0 05 cc of histamine azoprotem and increased this to 1 5 cc at three to 
seven day intervals over a period of from three months to one year 
Precipitin studies in which the collodion particle technic performed 
on sera taken previous to treatment was employed, yielded negative 
results whereas those on sera taken after treatment showed the pres- 
ence of precipitins to the injected complex Further studies revealed 
this precipitin to be specific for the histamine portion of the com- 
pound Iontophoretic studies demonstrated that sera containing his- 
tamine antibodies were capable of neutralizing histamine to a variable 
degree Sheldon, Fell, Johnston and Howes 27 reported favorable clinical 
results m a variety of allergic disorders I have been favorably im- 
pressed by the use of histamine azoprotem in a series of seventeen 
asthmatic patients observed over a period of approximately four 
months 

Ruskin 28 studied the influence of vitamin C on the antihistamine 
action of various drugs Sections from the bronchioles of rabbits’ Jungs 
were prepared by a special technic permitting microscopic observa- 
tion Histamine was used to produce bronchoconstriction and then 
another drug was added Drugs antagonistic to histamine permitted 
the constricted bronchioles to relax Ascorbic acid did not hasten re- 
covery from histamine contraction but when serving as the acid radica 
for calcium, ephednne, benzedrine or epinephrine, it was a histamine 
antagonist and bronchodilator , 

Several papers on inhalation therapy have appeared Westcott an 
Gillson 20 believe that most ambulatory asthmatic patients, and some 
who are bedridden, can perform simple mechanical breathing exercises 
which results in some mcrease m vital capacity A substantial increase 
in vital capacity and a proportionally greater subjective relief from 
symptoms follows the use of inhalation therapy with 1 100 epinephnne 
combined with regular breathing exercises and postural drainage when 
these measures are indicated Dryness and irritation of the throat arc 
among the most frequent untoward effects observed following the t' se 
of I 100 epinephrine solution either by the continuous inhalation 
method or the bulb \aporizer method Lockey 30 states that these symp 

• Marketed fay Parke-Davis under the trade name of hapamine. 
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toms often disappear if the patient swallows a few drams of warm 
glvcenn immediately after inhalation of epmephnne He modified the 
1 100 epinephrine tndrochloride solution by incorporating 5 per cent 
gl}cerin in it. Clinical trials revealed that irritation and dryness of the 
throat occurred less frequently in 82 per cent of cases among the pa- 
tients using glyccnmzcd epmephnne solution than among those using 
the unmodified epmephnne solution 
Barach 81 maintains that repeated relaxation of spasdcally contracted 
circular bronchial muscle over a five to ten day penod is apt to result 
in prolonged freedom from severe asthma His plan of treatment in 
hospitalized patients consists of immediate rectal injection of amino- 
phylhne in water, followed by the inhalation of a spray of 0 5 cc. of 
1 100 epmephnne vaporized by oxygen under high pressure. Some pa- 
tients receive m addition a spray of 1 per cent neosynephnn hydro- 
chloride. Excitable patients receive hypodermic injections of ddaudid 
Following these procedures the patients are placed in a helium-oxygen 
hood for two hours. Another rectal installation of aminophylline is 
given before bedtime, sometimes combined with dilaudid The entire 
routine is continued for a penod of five days and the rectal injection 
of aminophylline is continued at home. After discharge from the hos- 
pital a saturated solution of potassium iodide in doses of 1 cc. is admin- 
istered three times daily The duration of improvement vaned from 
one week to more than a year Barach 81 concludes that repeated bron- 
chial relaxation may be achieved by a combination of helium therapy 
and amraophylUne and that this procedure is of great value m terminat- 
ing status asthmatacus. 


SURGICAL TREATMENT 

Gay and Rmehoff 81 report further observations on the treatment of 
intractable bronchial asthma by bilateral resection of the pulmonary 
plexus This operation is to be considered only when all other thera- 
peutic measures have been employed without success All the cases 
rejairted were severe chrome intractable asthma of the intrinsic type 
with chronic pulmonary infection The age of the patient and the 
duration of the asthma were of less significance m the outcome than 
the amount of pulmonary disease present at the time of operation 
Inasmuch as these patients were poor operative risks a high mortality 
rate resulted (nine deaths m twenty-one cases) Of the remainder 
eight patients were considerably improved after a short penod dnnng 
which the secondary pulmonary disease subsided 
The question arises as to how good a surgical risk is the asthmaDc 
patient Gaarde, Pnchmsn and Raszkowski 88 reviewed 180 consecutive 
cases of allergic asthma and asthmatic bronchitis in which major oper- 
ations had been performed All of these cases had received careful pre- 
operative and postoperative allergic care In twenty-five of the cases 
(13 per cent) some form of pulmonary complication developed fol- 
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lowing operation Pneumonia, bronchitis and severe asthma were the 
most common complications encountered The incidence of pulmon- 
ary complications was about equal in patients with allergic asthma and 
asthmatic bronchitis When postoperative asthma was excluded as a 
complication, pulmonary complications were about three times as fre- 
quent after upper abdominal operations than after lower abdominal 
procedures Among the general population, the incidence of pulmon- 
ary complications following operations on the upper part of the ab- 
domen is approximately twice that of those following operations on 
die lower part of the abdomen It seemed, therefore, that although 
asthmatic patients tended to show an increased incidence of post- 
operative complications following operations on the upper part of the 
abdomen, die incidence of complications m the group as a whole was 
not greatly increased 

PROGNOSIS 

What may be expected from the treatment of bronchial asthma 5 
Unger and Wolf, 84 who followed 207 cases of bronchial asthma for 
seven years, observed that those patients who had been free of symp- 
toms when previously examined were still progressing satisfactorily 
Two hundred and fifty-two additional cases were studied They were 
divided into two groups— paroxysmal and chronic asthma The best 
therapeutic results were obtained among the patients in the paroxysmal 
group, especially among those xvhose symptoms xvere caused by 
known allergens which could be eliminated A high percentage of 
these patients began to mamfest symptoms in the first decade of hfe 
The mortality rate in the entire series xvas about 10 per cent 
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THE VENTRICULAR GRADIENT 


George Burch, M D , F A C P * 

The ventricular gradient had been neglected for several years even 
though Wilson, MacLeod, Barker and Johnston 1 had indicated the im- 
portance of the index Ashman and his associates 2 3 * 4 5 0 and Bayley 2, 7 
have recently revived the problem by presenting more practical meth- 
ods for the analysis and interpretation of the ventricular gradient 
Because of the importance of this factor in clinical electrocardiography 
and the recent interest in the subject, it is considered advisable to sum- 
marize the literature with the purpose of presenting in a simplified 
fashion the concept of the ventricular gradient, although its clinical 
application will not be reviewed in detail In order to understand the 
subject more clearly, certain fundamental aspects of the theory of 
electrocardiography must be reviewed 

In the process of the activation of living cells, such as muscles, elec- 
trical phenomena occur which can be recorded by a sensitive gal- 
vanometer The precise nature of the physicochemical changes asso- 
ciated with these electrical processes is unknown The theories 
concerning them are similat, although each observer adheres to certain 
differences m the presentation of his concepts In the following dis- 
cussion Ashman and Hull’s 8 method of presentation is employed since 
it is simple to interpret 

Every living cell has a series of positive charges on the external sur- 
face of its wall and negative ones on the internal surface These are 
equal in number Each pair is known as a doublet A living cell sur- 
faced by these doublets is said to be polarized (Fig 85, a) If the cel 
is in a volume conductor, that is, a medium which will conduct elec- 
tricity in all three directions such as a bath of physiologic sodium 
chloride solution (the human body is a volume conductor), the elec- 
trical phenomena associated with change m the polarized state of the 
cell can be recorded by a sensitive galvanometer, such as the clinica 
electrocardiograph If the electrodes RA (right arm), LA (left arm) 
and LL (left leg) were placed in the volume conductor (bath o 
physiologic sodium chloride solution) as indicated m Figure 85 to form 
the apices of an equilateral triangle around a living “cell” and a stimu- 
lus applied at the point indicated by the arrow, the polarized state o 
the “cell” would be disturbed The resistance of the cell wall would be 
lowered locally by the stimulus The plus and minus charges worn 
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then reach each other and be discharged In so doing the resistance of 
the adjacent cell stall would be reduced and the adjacent plus and 
minus charges would also be discharged This would continue around 
ad teriatmn until the entire cell lost its doublets (The completeness 
with w Inch the doublets arc lost is unknown It is unhkelv tint they 
are lost entirely except possibly with death of the cell. In this discus- 
sion, for the purpose of simplicity, it will be assumed that all are lost) 
This process of discharging of the plus and minus charges is referred 
to as depolarization, at its completion the cell is said to be depolarized 
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Fig- 85 — Dugramaac representation of a polarized living resting cell, and 
the stage* in the change in the polarized state following stimulation at the point 
indicated by the arrow The completed galvanometer recording of the electrical 
force associated with the change* in the state of polarization arc also ihowru 
The size of the solid angle subtended by the cell at the electrode will determine 
the force offered by the cell at that electrode. The charge of the potential 
offered by the cell at tbat electrode i* determined by the charge first seen, were 
an observer to peep through a hole In the apex of the solid angle and lool. at 
the cell In c the charge of the field about RA is negative and the one at LA 
h posmve (ice text for further detail*) 


From Figure 85, c, d, e and f it can be seen that as the depolarization 
of the cell occurs, the RA electrode finds itself m a field of relative 
negativity and the LA electrode m a field of relative pontiviiy The 
nature of the charge influencing the electrodes is determined in part 
bv the distances of each electrode to the various charges An analogs' 
may be made with the field around the anode and the cathode in elec- 
trolysis, the field near the former is relatively positive and that around 
the latter relatively negatn e From Figure 85 it can be seen that the 
intensity of the negative and positive potentials in the two fields about 
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the RA and LA (the electrodes of Lead I) will vary with the extent 
of the depolarization of the cell (consult Ashman and Hull 8 for 
details) 

If the electrodes are connected to a galvanometer and a photo- 
graphic record made, there results a tracing representing the electrical 
activity produced by the depolarization of the cell The recorded com- 
plex is known as the wave of depolarization If it is assumed that 
depolarization occurs uniformly around the surface of the cell, a 
smooth wave will result (Fig 85) It is also well to remember that the 
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Fig 86— The process of repolanzauon with the repolanzation wave (T) written 

in the completed recording 


galvanometer is so connected that when the RA electrode is in a ne ^ a , 
tive held and the LA in a positive field the galvanometer is deflecte 
upward or in a positive direction Since the fields are such in Fign rc 
85, the depolarization is positive in Lead I The galvanometer conncc 
tions are so made that when the LA and LL electrodes are usec v*I 
record Lead III, an upright or positive deflection is also records 
whenever the LA electrode is in a field of relative negativity and t ic 
LL electrode is m a field of relative positivity During the dcpolanza 
non of the cell shown m Figure 85, it can be observed that the LA 
electrode is m a field that is more positive than the LL electrode an 
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therefore the galvanometer string is deflected to the negative side re- 
cording a negative or downward wave of depolarization 
Living depolarized cells are endowed with the ability to restore 
themselves to the resting state b> means of certain physicochemical 
phenomena aided by enzy mes reacting with foodstuffs, oxygen and 
other substances This restoration begins almost immediately at the site 
v here depolarization first began If it takes place in a uniform manner, 
it will occur around the cell in a fashion similar to that described for 
depolarization The restitution of the doublets to the original state is 
spoken of as repolanzation (Fig 86) The rate of depolarization is 
more rapid than the rate of re polarization, but the intensity of the elec- 
trical force attained is greater in the former than in the latter as is 
indicated by rclatne amplitudes of the waic of depolarization and re- 
polanzation shown in Figures 85 and 86 The repolanzation wave is 
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Fig 87— When the order of depolarization or secession is rcgulir and uniform 
m rate and all portions of the cell” remain in the excited state for an equal 
length of time, the order of repolanzation or regression must follow the path 
of accession and will be regular and uniform and the ventricular gradient will 
not exist. 


negative in Lead I for during repolanzation the RA electrode is m a 
field of relative positivity and the LA electrode is in a field of relative 
negativity thus reversing the polarity and flou of current in the 
galvanometer and thereby resulting in a deflection below the isoelectric 
or base line or a negative wave (T wave) In Lead III the LA is in a 
field of relative negativity during repolanzation and the LL electrode 
is m a field of relative positivity This results in a positive or upright 
repolanzation wave (T w'ave) in this lead 

The total force represented by the depolarization or repolanzation 
vnucs may be measured b> determining the area under each curve. 
Fhe area under each of these waves is equal in Lead I and Lead III 

, anc * 87 ) O ne "’ mc is positive and the other negative m each 

lead (Fig 87) 

The depolarization wave is designated the R wave and the repolar- 
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jzation wave the T wave in order Co draw an analogy between this 
theoretic spherical cell of muscle and the human heart and the waves 
of depolarization and repolarization in the human electrocardiogram 
When the living ceil is in the depolarized state, it is said to be in the 
excited state When it is in the polarized state, it is said to be in the 
resting state If following the application of a stimulus every portion of 
the cell remains depolarized or in the excited state for an equal length 
of time, it means that the area under the R wave must equal that under 
the T wave and that the order of repolanztttion retraced exactly the 
order of depolarization This, of course, indicates also that the areas 
under R and T must be opposite in sign as well as equal Therefore, if 
die values of the areas under R and T are added algebraically, the 
result is zero, this indicates that the duration of the excited state is 
equal throughout the cell Wilson and his associates made use of this 
addition in order to express the duration of the excited state of the 
ventricular musculature m absolute units This expression of the dura- 
tion of the excited state they called the ventricular gradient In sum- 
mary, then, the ventricular gradient is an expression of the variations in 
the duration of the excited state Later it will be seen that it can be 
represented as a vector force possessing all of the mathematical char- 


acteristics of such a force 

It has been indicated m the preceding discussion that when the dura- 
tion of the excited state is equal throughout in the hypothetical celt, 
the ventricular gradient is zero (Fig 87) or there is no gradient Bv 
necessity the order of repolarization has retraced exactly the order of 
depolarization Should the duration of the excited state not be uniform 
throughout, the ventricular gradient will have an absolute value and 
the direction and magnitude of the vector representing the gradient 
will be determined by the nature of these variations For example, in 
Figure 88, the M half of the cell has been cooled to 15° C , this delays 
depolarization and the physicochemical processes leading to repolar- 
ization so that repolarization begins on the N half first The duration 
of the excited state, therefore, is not equal throughout the cell, it is 
longer m the M half In the resulting tracing the repolarization wave 
will also be upright and the gradient will be greater than zero or it 


possesses an absolute value 

The vector representing the gradient pomts m a direction from the 
point in the cell in which the duration of the excited state is longest to 
that in. which it is shortest, m this case from the right of the cell to the 
left as indicated by the heavy arrow m Figure 88 Obviously, if the I s 
half of the hypothetical cell were cooled, the arrow would point from 
the left of the cell to the right or if the positions of the electrodes, BA 
and LA, were exchanged, it would point from the left of the cell to 
the right The influence of rotation of the cell will likewise affect the 
direction For example, if m Figure 88 the cell had been rotated clock- 
wise through an angle of 180 degrees, the vector representing the 
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gradient would point from left to right instead of from the right of 
the cell to the left Therefore, rotation of the cell or the relationship 
of electrodes to each other and to the cell will influence the direction, 
and obviously, the manifest magnitude (defined later) of the gradient 
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Fig 88 -The M half of the cell was cooled to 15 C, thus delaying die 
physicochemical process in the M half of the cell When a stimulus is applied 
to the M half at the point indicated by the arrow depolarization occurs rcla 
tively slowly When the impulse reaches the N half of the cell, the depolarbsa 
toon process speeds up and progresses in a normal fashion. Since the M half 
h cooled, the phynochemical process associated with recuperation and repo lan 
tanon or regression is slowed so that repolanzadon begins on the N half of the 
cell (e) thus resulting In on order of regression which is opposite m direction 
to the order of depolanzaoon or accession. This also result! m a pronounced 
variation In the duration of the exdted state for various portions of the cell 
In this example the M half remained in the excited state for a much longer 
period of time than the N half This also resulted in regression waves (T waves) 
"Tth areas of the same sign as the areas of the accession waves (R waves) There 
a a definite gradient A vector representing the gradient points for the point m 
which the mean duration of the excited states Is longest to the point where the 
n«n duration fa shorten. In the trample ,t would pome then from the center 
ot the M half of the cell horizontally across to the center of the N half (heaw 
arrow e ) J 


Agtun ’ vector , forcc c T rcs3ln e the depolarization (R) and repolar- 
uauon (T) may be correlated independently with the gradient as well 
as with each other 

'Vilson, Bayley, Ashman and their co-workers have applied die same 
reasoning to the human heart. By determimng thfc area under the de- 
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polarization complex (QRS) and repolanzation complex (T) of the 
human electrocardiogram and adding these areas algebraically the 
ventricular gradient is determined It has the same significance as for 
the hypothetical cell (previously described) It is a vector expression 
(in quantitaave terms), of the relative variations m duration of the 
excited state m the different portions of the ventricular musculature. 
It is an expression of the relationship of the orders of depolarization 
and repolanzation The vector representmg the gradient points from 
the area in the heart in which the average duration of the excited state 
is longest to that where it is shortest. In the normal human heart the 
direction is from endocardial surface to epicardial surface and the 
angle it forms with the horizontal or Lead I line is normally close to 
that of the QRS complex and close to the longitudinal anatomic axis of 
the heart 

NOMENCLATURE 

From the preceding discussion it is obvious that not only is the ven- 
tricular gradient a vector force but so is the electrical axis of the P, 
QRS and T waves The anatomic axis (the longitudinal axis of the 
heart drawn from the base of the heart to the apex) obviously is not a 
vector force as it possesses only the quality of direction Bayley 2 has 
suggested a type of nomenclature and symbols to represent these forces 
in order to simplify discussions (Fig 89) The symbols and their con- 
notations "are as follows 

G = Ventricular gradient as projected on the frontal plane of 
the body 

Aqrs = Mean manifest magnitude of the QRS complex deter- 
mined algebraically and measured in microvolt seconds or 
units, i e the mean force of the depolarization process o 
the ventricular musculature 

H = Anatomic (longitudinal) axis of the heart as projected on 
the frontal plane This value has no magnitude and can- 
not be expressed quantitatively 
Ai = Mean manifest magnitude of the repolanzation process in 
microvolt seconds or units 

When the arrow tap or caret ( A ) is placed over the symbols as fol- 
lows, Aqr«$, G or A t , it indicates that the particular value is to be con- 
sidered as a vector , i e , it has direction, magnitude and sense The 
direction is expressed m degrees according to the old concepts o 
Einthoven (Bayley suggested the use of the polar coordinate system 
of measurement, a more correct form mathematically, but because o 
general practice and until a new method is generally agreed upon it * s 
probably better to adhere to the old empmcal method of expressing 
the direction of the vector forces in order to avoid confusion), i c > 115 
the angle in degrees the vector forms with the zero or horizontal or 
Lead I line (Fig 89 , a) 
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It is known that when the three standard leads arc used, the electrical 
forces of the heart projected on the frontal plane of the body (the 
manifest forces) are the ones recorded Actually, however, these forces 
are extended into space away from the frontal plane. 1 3 3 For example, 
the H axis projects anteriorly down and to the left, the G also points 
down, to the left and only slight!} anteriorly, while the Aqeb points 
down to the left and slightly posteriorly (Fig 89, b) In order to repre- 
sent the spatial \ector Baylc)*’ suggested the prefix S be used as fol- 



Fig 89— a, Traxul reference system suggested by Bayley 2 for the analysis 
of the force* concerned with the electrocardiogram b, The spa rial vector force* 
of the QRS (Aqu) and gradient (dr) and the longitudinal anatomic axis of 
the heart (H) c, la the analysis of the standard or limb leads of the electro- 
cardiogram only that portion of the ipaoal forces projected upon the frontal 
plane of the body is recorded These values are called manifest value*. For ex- 
^ple, WX, simply called Ajm, is the manifest vector force of the spatial vector 
SAom, WY simply called G is the manifest vector force of the spatial vector 
SG and WZ, simply called H, is the manifest longitudinal anatomic axis of the 
ipitul axis SH 

lows SAqeji, SAt or SC For example, G would represent only that 
portion of the spanal ventricular gradient that is projected on the 
frontal plane whereas SC would represent the entire ventricular 
gradient as a vector force extended into space, i e., the spatial gradient. 
From Figure 89 it can be seen that SC has a greater magnitude than 
G, the latter being represented by the projected magnitude WY Fur- 
thermore, SC has three directions In the normal person it is directed 
(1) doWn, (2) to the left and (3) anteriorly, whereas G has only two 
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directions— (1) down and (2) to the left, le, it is considered only in 
one plane, along the frontal plane of the body The spatial values are 
of very little use m clinical electrocardiography today but are valuable 
in the appreciation of the fundamental forces concerned In fact, it is 
a necessary concept for detailed understanding of the nature of the 
forces involved The spatial force projected on the frontal plane is 
known as the manifest force It is the force manifested by the com- 
pleted electrocardiogram 


METHOD OF MEASUREMENT AND RECORDING 

Ashman and his associates 2 have simplified the method of measuring 
the ventricular gradient to make it practical and still accurate enough 
to have clinical applications They suggested the following procedure 
The areas of the QRS and T {die depolarization and repolanzation 
complexes) are determined as shown graphically in Figure 90 The 



Zero potential 

or isoelectric line 

Area, of <pRS = area uneiertl— area underQ— area underS 


Fig 90— Diagram showing the areas measured to determine the area under 
the QRS complex and the area under the T wave. Areas above the isoclecmc 
line are considered to be positive values and those below the isoelectric hoe are 
negative 


areas above the isoelectric line are positive values and those below 
negative The areas are determined by counting the “squares” formed 
by the millimeter and time lines or the areas may be determined by 
measuring the height of a complex in microvolts (1 millimeter is equa 
to 100 microvolts in a properly standardized electrocardiogram) and 
multiplying this factor by one-half the width of the base m seconds A 
lens for magnification aids m these measurements The units are ex- 
pressed m microvolt seconds Since each time line is 004 second apart 
and each millimeter line represents 100 microvolts with the usua 
standardization, then each small rectangular division on the tracing 
represents 4 (often referred to as one unit ) microvolt seconds (m vs) 
The algebraic addition of the positive and negative values is equal to 
the net area of the QRS and T or net magnitude of the depolarization 
and repolanzation processes respectively 

In order to find G, one finds Aors and A T from any two leads, p rc ' 
crably Leads I and III, by obtaining the algebraic sum of the areas of 
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QRS and T for the two leads and adding them as vector quantities 
For example, suppose the nee area of the QRS in Lead I is plus 2 and 
in Lead lit plus 6 and the net area of T in Lead I is plus 3 and in Lead 
III plus 0 J, then G would be as indicated in Figure 91 



Fig 91 -Method of finding the gradient, 6, from the following value* QRS 
m Lead I = +2 unia, QRS m Lead III =: unit* T m Lead I = -fj umt*, 

T m Lead HI = +0J unit*. 6 hat a magnitude of 12J unit* and a direction of 
+<S5 Aum and A* were first found as detenbed in the tern. Then G wa* found 
by means of the parallelogram law of analyns of vector force* 

More cumbersome methods have been employed to increase the ac- 
curacy of the measurements ( 1 ) but Ashman and his associates’ have 
found the method described to be accurate to ± 15 per cent for the 
magnitude and tfc 5 degrees for the direction of G 


FACTORS INFLUENCING THE VENTRICULAR GRADIENT 

Certain factors aval influence the direction and magnitude of the 
ventricular gradient. These factors are important m health and m dis- 
ease borne of the known factors are included below 1 1 ‘ * » “ t 
JWion of the heart about He anteroposterior axxs wfll change the 
urn " ? radlCnt ^° tat, ? n C0,mteT clockwise (rotation to the left ) 

G L aX ‘ S °, f G ? thc lcft and makc it transverse. The axis of 

G IS rotated more than the anatom, c axis of thc heart A rotation to 
the right, or clockwise rotation, will make G vertical, ,.e„ G will rotate 





Fig 92 — Correlation of heart rate and the gradient. 8 The numbers near each dot 
or circle indicate the number of subjects studied 

Deviation of Aqca with respect to 
the normal ventricular gradient 
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to the tight. The range of normal rotation of G is greater than that of 
the anatomic axis (H), but not as great as that of Aq M 
Rotation of the heart about its longitudinal axis wall change the ven- 
tricular gradient. 2 From Figures 89, c and 94 it is obvious that rotation 
of the heart about the H axis (longitudinal anatomic axis) will change 
the relationship of the axis of G, QRS and H Ba> ley, Holoubeck and 
Baker, quoted by Ashman, 2 have shown that in normal subjects the 
axis of the gradient should not be more than 24 degrees to the nght of 
the QRS axis and not more than 35 degrees to the left of it 
The influence of rotation of the bean about its transverse axis upon 
the gradient is not well known 2 

Posture, by its influence, in a large part at least on cardiac positron, 
will change the gradient. 5 5 Standing decreases the magnitude of the 
gradient and tends to rotate it to the nght 
Heart rate will change the magnitude and direction of the gra- 
dient 5 5 (Fig 92) An increase in rate will tend to decrease the magni- 
tude of the manifest area of the gradient* These changes are probably 
related to many changes associated with the causes for the increase in 
pulse rate.* 

The normal variations of gradient are shown in Figure 93 taken 
from the work of Bayle} 7 

RELATIONSHIP OF THE VENTRICULAR GRADIENT TO THE QRS AXIS AND THE 
LONGITUDINAL ANATOMIC AXIS OF THE HEART 

Ashman and Bycr* studied the relation of the manifest magnitudes of 
the axis of the gradient and QRS axis and like Bayley 7 found the two 
to be closely related in the normal subject This relationship is shown 
in Figure 94 The two axes tend to follow each other rather closely 
and fall more or less within the range previously quoted from the 
studies of Bayley 7 From a careful study of Figure 94 it can be seen 
that the spatial arrangement of the QRS and G axes about the ana- 
tomic axis (H) are such that rotation of the heart along the longi- 
tudinal anatomic axis in a counterclockwise direction (when looking at 
the apex of the heart) will rotate the G axis to the left of H and to the 
right of the QRS axis Rotation of the heart m a clockwise direction 
along the longitudinal anatomic axis will rotate the G axis to the nght 
of the H axis and the QRS axis to the nght of the G axis 

NORMAL VALUES OF THE GRADIENT 

The manifest magnitude of the G averages 13 units (I unit is equal 
to 4 microvolt seconds) The magnitude is slightly greater in men than 
>n women. The mean manifest magnitude of A<j M is 5 9 units in 
women and 6 7 units in men, it, G is about double A<j M A 50 per 
cent increase in heart rate decreases the G about 39 per cent in magni- 
tude. The maximum magnitude of 6 is probably not known but 
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normally it is near 23 units and the minimum is about 2 5 units The 
maximum magnitude of Aqhs is about 12 units and the minimum about 
minus 3 5 units 

C normally forms an angle of plus 20 degrees or less with the longi- 
tudinal anatomic axis (H) G rarely is found normally outside of 0 
and plus 90 degrees, l e , it is rarely outside the sixth and adjacent half 
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Fig 94 —Correlation of the spatial and manifest axes of the Aqbb, G and H 
axes as influenced by rotation of the heart 4 B, The spatial axes as seen in a right 
lateral view when the axes he in a sagittal plane The vertical dotted line marks 
the intersection of frontal and sagittal planes C, The spanal electrical axes after 
rotation of the heart so that SG marks the intersection of frontal and sagittal 
planes 


of the fifth sextants of the tnaxial reference system (Fig 89, a) As 
previously mentioned G normally lies not over 24 degrees to the right 
of Aq R <* and 35 degrees to the left of A Qns 
Bayley 7 has stated that if the terminus of Aq RS describes an arbitrary 
path about 0, the center, in the triaxial reference system while G re- 
mains fixed, the terminus of A T describes a similar path (appearing as 
if rotated through 180 degrees) about the terminus of G The path of 
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A t thus describes all possible variations of A 0 iia If the terminus of G 
is made to describe an arbitrary path about 0 uhile Aqca remains fL\cd, 
the terminus of A T describes a simdar path about the terminus of minus 
A<ms The path of A T desenbes any variations m At due to all possible 
variations in G These rules make it possible to distinguish primary T 
wai e changes from secondary T wave changes, an important differen- 
tiation 

Drugs, fainting and the like 3 have been studied A discussion of their 
effects is bej ond the scope of this presentanon 

CLINICAL APPLICATION OF THE VENTRICULAR GRADIENT 
In disease the ventricular gradient is changed in magnitude and 
direction as well as in its relationship to the axis of the QRS and the 
anatomic axis (H) For example, it is possible to interpret the sigmfi- 
cance of the T uave changes in the electrocardiogram -with the use of 
the gradient. T wave changes secondary to changes m the posioon of 
the heart will possess a normal gradient m all respects, whereas if 
pnmaiy T wave changes occur as a result of diseases of the myo- 
rardium, the gradient will be abnormal in its magnitude, direction or 
relation to the other axes At times all three changes are present simul- 
taneously* 7 For example, coronary occlusion which produces pn- 
tnary T wave changes will characteristically alter the gradient. In 
strictly apical myocardial infarction the gradient is shorter or even 
reversed and located in the third sextant, 7 whereas a diffuse basal in- 
farction will produce a gradient of excessive magnitude. 7 In general 
ischemia of the heart due to impairment of the circulation through the 
right coronary artery will produce rotation of G to the left or within 
the firxt or second sextant whereas ischemia of that portion of the heart 
supplied by the left coronary artery will rotate G to the right or into 
the fifth sextant. 

When there is doubt about many changes in the electrocardiogram 
such as low or negative T waves in Lead I in clinically normal persons, 
the gradient is of paramount assistance in determining the clinical sig- 
nificance of such T waves 

If there is a greater than normal deviation in the angles between the 
Aon* and G and H axes than uould be expected on rotation of the 
heart alone, it is safe to conclude that there is disease of the myo- 
rardium Such questions frequently arise in subjects with vertical or 
tranwetse hearts in uhom changes produced by rotation and disease 
are difficult to differentiate. 

n a paper such as this to rcvicu in detail the explana- 
m the gradient with each type of disease With a 
fundamental concept of the gradient it is possible to 
olananons. A consultation of the works of Wilson, 
ey and their associates will assist the reader in these 


It is impossible i 
tions for changes 
knowledge of the 
ar rwe at such oq 
Ashman and Baj 1 
interpretations 
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SUMMARY 

The literature concerning the ventricular gradient is reviewed The 
concept is presented in simple form m order to acquaint the reader 
with the nature of the problem and the underlying ideas involved The 
nomenclature, normal values, some of the normal correlations with the 
electrical axes of the QRS complex and T wave and the longitudinal 
anatomic axis are presented The general clinical applications of the 
ventricular gradient are indicated, but not reviewed in detail 
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RECENT ADVANCES IN THE THERAPY OF CIRRHOSIS OF 
THE LIVER 


Leo J Wade, M D * 

Cirrhosis of the liver is characterized anatomically by (1) fatty in- 
filtration and necrosis of liver cells, (2) regeneration of liver cells and 
bile ducts, and (3) a relame increase in fibrous tissue. Clinically, an 
insidious onset is followed b\ one or more of the following three acute 
manifestations (1) gastrointestinal hemorrhage, (2) jaundice and (3) 
ascites. 

PATHOGENESIS AND ETIOLOGY 

On the basis of clinical, anatomical and experimental observations 
one may conclude that fatty infiltration of hepatic cells is sometimes 
followed by necrosis of these cells with subsequent proliferation of 
fibrous tissue and attempted regeneration of liver cells and bile 
ducts 0 8 An} agents or factors w hich are capable of bringing about 
fatty infiltration of the hepatic cel! if sufficiently prolonged might rea- 
sonably be expected to produce cirrhosis It is probable, therefore, that 
multiple eoologic agents may produce the disease 
Alcohol is probably not a primary etiologic agent. Cirrhosis cannot 
be produced cxpenmencally by alcohol ingestion alone and cirrhosis 
may occur in the absence of excessive alcohol consumption A com- 
mon factor among the alcoholic population w hich is probably of great 
etiologic importance is vralmttntion The dtetarv habits of the chronic 
alcoholic are notoriously bad, the diet being inadequate in both quality 
and quantity of manv essential food factors, particularly proteins and 
the vitamin B complex. Cirrhosis can be produced in the experimental 
“ntmal by deprivation of certain ammo acids and vitamins. 1 * 31 — 
Therapeutic results obtained in human cases by attempting to correct 
nutritional disorders suggested by these concepts has led many ob- 
servers to the behef that nutritional factors are responsible for most 
oases of cirrhosis seen in this country ’ 4 8 10 16 


INCIDENCE 


Over a ten-year period we have accumulated 175 autopsied cases of 
cirrhosis of the liver in an autopsy senes of approximately 8000 cases. 
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This represents an incidence of 2 2 per cent.* The corrected sex in- 
cidence is three males to every two females The majority of the male 
patients were in the sixth decade while most of the female patients 
were in their fifth decade The patient with advanced disease was on 
the average five to ten years younger than the patient m whom 
cirrhosis was an incidental and often an unexpected autopsy finding 
Bartenders, liquor dealers and brewery workers were found among 
the cirrhotic patients about 50 times as often as among the entire hos- 
pital population Mechanics, electricians, painters, salesmen, time- 
keepers and watchmen were six to seven times as frequent m the 
cirrhotic group Factory workers were about one-fourth as common 
among patients with cirrhosis 


DIAGNOSIS 

As will be emphasized later, success in therapy is dependent upon 
the early recognition of the disease Unfortunately cirrhosis is rarely 
suspected prior to the onset of jaundice, ascites or hemorrhage The 
prognosis is grave after the appearance of any one of these three signs 
or symptoms, 50 per cent of such individuals die within six months 19 
It behooves the physician, therefore, to suspect cirrhosis, as he does 
cancer, before the classical textbook picture appears 

Symptoms —The earliest manifestations of the disease are insidious m 
onset. Periodic bouts of digestive disturbances characterized by ano- 
rexia, morning nausea and vomiting, gaseous distention and irregulanty 
of the bowels are common (73 per cent) If these are accompanied by 
a history of an inadequate diet, chronic alcoholism and an enlarged 
liver, the diagnosis of cirrhosis should be strongly suspected and 
therapy instituted unless the above signs and symptoms can be ade- 
quately explained on the basis of other demonstrable disease processes 

Weakness and loss of weight follow these earliest manifestations in 
95 per cent of the patients In contrast with the digestive disturbances 
which may persist for months or even years, weakness and loss o 
weight are rapidly'’ progressive Ascites, jaundice and/or gastric hemor- 
rhage soon appear 

Ascites occurs in about 65 per cent of the patients It is four or nvc 
times as common m advanced cases as it is m those with earlv or mini 
mal lesions The fluid is a transudate and its formation is depen den, 
upon two factors ( I ) a decrease m the serum albumin (be on 
3 1 0 2 gm per 100 cc 18 and (2) an increase m the venous pressure 

m the portal system The decreased serum albumin is the result o 

• Reference will be made throughout this paper to the clinical and anatomic^ 
findings in 175 autopsied cases of cirrhosis of the liver studied at the Sc 
City Hospital The author wishes to express his sincere thanfcs to Lt. * nj 
Park, Jr (formerly Assistant Resident m Pathology) for his invaluable ai 
the collccDon of these data 
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inadequate protein intake, inadequate absorption and impairment of 
the liver's ability to synthesize albumin The increased portal pressure 
is probably the result of back pressure from the arterial system due to 
abnormal communications between the branches of the portal vein and 
the hepatic artery u 

Ankle and scrotal edetna may precede, accompany or follow the 
ascites Decrease m the scrum albumin is the precipitating factor in 
most instances, but pressure on the iliac veins by large accumulations 
of aseme fluid may be contributory Change in the intensity of this 
latter factor with changes in position may be responsible for nocturnal 
variations m the ankle edema m some instances. 

Hematemcsts may be expected in abont 70 per cent of the cases. It 
too is far more common m the advanced case (six or seven tunes) than 


TABLE I — CH IEF SYMPTOMS NOTED AMONG 175 CASES OF CIRRHOSIS OF 
THE LIVER PROVED AT AUTOPSY* 


Symptom* 

Grade 1 

Grade 2 

Grade 3 

Average 

Anorexia 

Per Cent 

Per Cent 

Per Cent 


50 0 

69 2 

79 6 

73 0 

Lon of weight. 

66 7 

53 2 

70 0 

64 0 

Weakness 

83 3 

88 2 

100 0 

93 8 

Aoatei 

17 7 

54 8 | 

79 2 

62 6 

Ankle edema 

40 0 

58 2 

74 2 

61 2 

Hemat emeus 

12 5 

31 5 

67 8 

54 7 

Jaundice 

11 1 

30 3 

81 1 

48 2 


* Grades 1 2 and 3 indicate increasing amounts o! li\ er destruction and fibrosis. 


in early cirrhosis. Such hemorrhages are probably secondary to rup 
ture of an esophageal vanx m most instances although considerable 
bleeding may result from prothrombin and vitamin deficiencies 

Jataidice is present at some time or other during the course of the 
disease in 80 per cent of the patients It is usually not intense and mav 
be of brief duration Both obstructive and hepatogenous factors are 
responsible for the bde pigment retention. (See Table ] ) 

Ptiyucal SignL— A palpable bver may be the only sign elicited on 
physical examination of the early case. In some instances evidences of 
multiple vita nun deficiencies are present as well as other indications of 
malnutrition. 

The more advanced case presents a striking picture which can 
readily be recognized by anv sophomore medical student The sunken 
checks, pinched features, atrophic musculature and muddy complexion 
(bile pigment retention plus anemia) are m sharp contrast with the 
large protuberant abdomen usually considered an indication of excess 
lood ingestion Ddated r oscular channels about the nose and occasional 





482 


LEO J WADE 


spider hemangiomas on the face, neck and arms may be demonstrated 
in about half the cases Pectoral alopecia, scanty axillary hair, a straight 
pubic hair Ime and testicular atrophy are common in the male patient 
Erythema of the thenar and hypothenar eminences of the hand (liver 
palm) is present in one third of the cases The breath sometimes has a 
“sweetish” odor variously referred to as “new mown hay” or “cow’s 
breath” if liver insufficiency is advanced 
More detailed examination will reveal the diaphragm to be high and 
to move very little in the presence of ascites Hydrothorax occurs in 
10 to 15 per cent of the cases, such effusions are rarely massive but arc 
easily detectable on physical examination 


TABLE 2 — PHYSICAL FINDINGS NOTED AMONG 175 CASES OF CIRRHOSIS Of 
THE LIVER PROVED AT AUTOPSY* 


Sign 

Grade 1 

Grade 2 

Grade 3 

Average 


Per Cent 

Per Cent 

Per Cent 

Per Cent 

Ankle edema 

40 0 

73 0 

70 8 

67 6 

Ascites 

22 2 

61 4 

79 4 

65 8 

Dilated veins over abdomen 


50 0 

72 7 

60 0 

Emaciation 

28 6 

34 8 

32 9 

32 9 

Fever t 

90 3 

82 9 

63 7 

74 4 

Hemorrhoids 

12 5 

26 7 

44 5 

34 0 

Hydro thorax 

7 4 

16 7 

1 14 7 

14 3 

32 5 

33 3 

87 5 

43 3 

Jaundice 

Palmar erythema f 

Pectoral alopecia (males) t 

Spider hemangiomas f 

7 4 

13 3 

52 7 


* Grades 1, 2 and 3 indicate increasing amounts of liver destruction and fibrosis 
t Observations in thirty consecutive cases of cirrhosis admitted to hospital in 
months 


The skin of the abdomen appears thin and shiny and is traversed bv 
prominent venous channels A true caput medusae is infrequent Shut 
ing dullness, a fluid wave and bulging flanks give evidence of the 
ascites Removal of this fluid will permit palpation of the liver in tnost 
instances (the average weight at autopsy was over 1600 gm ) 
spleen is usually not palpable unless some antecedent illness or disease 
is responsible (average weight 333 gm ) Edema of the scrotum a" 
ankles is usually associated with massive ascites Hemorrhoids are 
scribed in about one third of the cases (See Table 2 ) 

Laboratory Data —Several simple laboratory observations are of m 
valuable help in making the diagnosis of cirrhosis Anevna is present iu 
95 per cent of the cases It is usually not severe, the average coun 
being about 3 5 million per cubic mm Two types of anemia arc secn^ 
(1) a macrocytic anemia similar to addisoman anemia due to interfe 
ence with the production and storage of the erythroci te-maturm? 
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factor, and (2) a hypochromic microcytic ty pc of anemia due to blood 
loss. The former ty pc is about twice as common as the latter 11 
Decrease m serum albinmn occurs in about 95 per cent of these pa- 
tients Usually a compensatory increase in the globulin fraction results 
in a fairly normal total protan and a reversal of the albumin globulm 
ratio The serum albumin level is of considerable prognostic value ** 
Numerous liver fimction tests have been recommended Two are of 
value in the diagnosis of cirrhosis" 0 The cephahn-cholestcrol floccu- 
lation test is positive m about 98 per cent of the cases Matter's modi- 
fication of the Rosenthal bromsulfalem test is also positive m a high 
percentage of cases In the presence of jaundice the latter test is of no 
value. 

Anemia, low serum albumin and a positive cephalin-cholesterol test 
form a triad uhich gives great weight to a clinical suspicion of 
cirrhosis. 

Differential Diagnosis.— A u ord of caution is necessary to remind the 
clinician that cirrhosis can be confused u ith a number of diseases The 
following are to be considered alcoholic gastrins, fatty liver of dia- 
betes or pellagra von Gierke’s disease, leukemia, chronic peritonitis 
due to the tubercle bacillus, metastases to the pentoneum and the liver, 
chrome constnctne pancarditis, and Pick’s disease. The latter two 
may masquerade under the guise of cirrhosis for many years Indeed, 
the duration of the illness has called our attention to three such cases 
in the past year 

TREATMENT 

Intelligent therapy is dependent upon an understanding of the 
etiology and pathogenesis of disease If cirrhosis, as has been postulated, 
is primarily a nutritional disease characterized by fat deposition in the 
liter which leads to changes in function and structure of that organ, 
then considerable information zs available upon which to base treat- 
ment. 

Shortly after the discovery of insulin it was noted that insulin did 
not adequately compensate for the removal of the pancreas of the dog 
for fatty livers and death ensued unless pancreatic tissue was included 
m the annual s diet. 1 0 These observations gay e impetus to the accumu- 
lation of a mass of experimental data w hich at present cannot be said 
to permit any clear-cut conclusions In short, how ever it appears that 
certain dietary factors (and possibly an internal secretion) exert a 
lipotropic effect and are essential if absorbed fat is to be transported 
through the liver to peripheral depots. The absence of, or insufficiency 
of these factors permits the accumulation of lipids in the liver and re- 
sults in a secondary fall of the serum lipids 
With these facts in mind it is reasonable to expect that an early or 
only moderately advanced case of cirrhosis could be arrested by the 
mobilization of the fat already deposited m the liver and the preyen- 
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tion of any further fat deposition Accordingly, the following general 
therapeutic measures are indicated (3) elimination of any etiologic 
agent, direct or indirect, such as alcohol and industrial poisons, (2) 
reduction in the amount of dietary fat available to the liver, (3) assist- 
ance in the mobilization of liver fat by the use of lipotropic factors, 
(4) provision of a diet adequate in all known dietary essentials The 
therapeutic regime n used is much the same as that described by Broun 
and his associates 3 4 (See Table 3 ) Each of these measures will be 
discussed in turn 

1 If the patient suffers from chronic alcoholism one is faced with a 
very difficult therapeutic problem There is probably no great harm m 
the continued ingestion of moderate amounts of alcohol provided the 
diet and medications are continued Usually, however, the two are not 
compatible The cooperation of the patient’s family, a medical social 
worker and a psychiatrist are invaluable It has been necessary on more 
than one occasion to “rescue” patients from local taverns and admit 

TABLE 3 — THERAPEUTIC REGIMEN 


1 )No alcoholic beverages 

2 Choline chloride, 1 to 2 gm daily 

3 Skimmed milk, 1 quart daily 

4 Vitamin A 

E, 

B, 

Niacin 

C 

D 

5 Diet Vegetable fat 

Protein 

Carbohydrate 


10,000 U S P units daily* 

2- 3 mg daily* 

3- 4 mg daily* 

20-30 mg daily* 

50-60 mg daily* 

80017 SP units daily* 

50 gm daily 
90-100 gm daily 
Sufficient daily 


* Most pharmaceutical concerns dispense vitamin pills or 
or 2 daily, will adequately fulfill these needs 


capsules which, in do^es of ! 


them to the hospital in order to prevent interruption of the therapeutic 
regimen 

2 It is not possible to eliminate all fat from the diet Such a diet is 
not practicable and would certainly not be palatable One can, how 
ever, substitute vegetable fat for animal fat thus rendering the die 
more palatable and yet markedly reducing the amount of fat carnc 
to the liver The fat-soluble vitamins must be supplied in another man^ 
ner Vitamin A and D concentrates or capsules may be used in q liaa ' 
titles sufficient to furnish approximately 10,000 USP units of A an 
800 to 1000 units of D 

3 Choline and methionine have been used as lipotropic subsraric 
It is thought that methionine is a choline precursor, but the exact mo 
of action of either substance is unknown 2 Adequate information up° 
which to base dosage is not available Animal experiments mdica c, 
however, that much larger amounts are required to mobilize liver a 
than are needed to prevent such fat deposition 14 The usual^dosaffiL 0 
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choline is 1-gm— daily in three divided doses * It has been possible, 
however, to give 2 gm daily without any untoward effects in some 
patients, while others encounter discomfort due to muscannc-hke 
effect (cardiac slowing, increased intestinal movements, and increase of 
lacrimal salivary and other secretions) 7 Some experimentation with 
dosage is necessary with each patient starting, of course, with the 
smaller dose. 

Methionine is costlj and not readily available. Adequate quantities 
are present in mDk which also affords a good source of other ammo 
acids as well as minerals Whole milk should not be used because of its 
butter-fat content. Patients soon learn to enjoy slummed milk, how- 
ever, and may request more than the prescribed quart per day 

TABLE 4 — SAMPLE DIET 


Orange juice. 1 cup 

Cooked oa tmeal 1 cup 

Whole wheat toast- 2 slices 

Coffee or tea ad lib 

Salt (if no edema) 


Morning 


Skimmed mDk 

Oleomargarine' 

Sugar 


adlib 


1J cup* 

1 tablespoonful 
1 tablespoonful 
ad lib 


Oyiter* or fresh cod| 
Potatoes 
Vegetables J 
Salt and sugar 
Jelly 

Coffee or tea. 


j cup 

if % 

as above 
1 tablespoonful 
adlib 


Cottage cheese 3 tablespocmfuls 

Vegetables*. ad lib 

Whole wheat bread- 2 slices 
Pineapple 3 slices 

Coffee or tea 


Noon 

Whole wheat bread 2 slices 
Skimmed milk 1 cup 

Oleomargarine 1$ tablespoonfuls 
Graham cracker 1 

Canned pears, apri 
cots, or grapefruit } cup 

Evening 

Oleomargarine 2 tablespoonfuls 

Skimmed milk 1 cufy 

Jelly 2 tablespoonful* 

Salt and sugar os above 

ad lib 


Bedtime 

Skimmed mDk 1 cup Cookie*! 1 or 2 


Select a brand containing only vegetable oils. Olive ofl may be substituted in eoual 

quantibe*. 

t i*** meat, or liver, may be substituted. 

i Avoid cabbage, com, cucumbers, lettuce, onion* and turnips, which are ‘ eaa formers/' 
I To be made with oleomargarine. 


4 dose supervision of the patient’s food is essential from the onset. 
Anorexia will interfere with the ingestion of the prescribed diet unless 
the patient can be impressed with the great importance of eating As 
choline mobilizes che liver fat, the appetite improves and one need 

* A convenient prescription f* ax follow 

Choline chlonde i 0 

Syr wild cherry qs. ad 240 0 

Sig Teaspoon ful three times daily * 




486 


LEO J WADE 


only guide the patient in his choice of food stuffs The diet (Table 4) 
should contain 

/ 

Vegetable fat JO gm 

Protein 90-100 gw 

Carbohydrate sufficient for caloric need 

In order to evaluate choline therapy properly, no attempt has been 
made in this clinic to increase the vitamin B or C content abcne the 
accepted adequate daily intake, for Patek has claimed that the vitamin 
B complex alone will bring about remissions or cures among cirrhotic 
patients 15, 101 17 It is recommended, however, that the vitamin B intake 
be augmented by the use of yeast or concentrates until such time as 
the patient’s appetite has become sufficiently good to assure adequate 
dietary sources (See Table 4 ) 


RESULTS OF THERAPY 

Enthusiasm for any sort of therapy of cirrhosis must be tempered 
by a realization that spontaneous remissions sometimes occur One 
must not be easily discouraged, however, by failure to produce im- 
provement in the moribund patient Actual proof of the efficacy of the 
form of therapy recommended must await a statistical comparison of 
the results before and after the use of this therapeutic regimen In spite 
of many failures, however, it is agreed by all who have observed the 
patients treated that the results are far better and more consistently 
good than could be explained on the basis of the occasional spon- 
taneous remission to be expected Two cases will be described which 
are representative of satisfactory results 


Case I —History — L C, a 59 year old white construction laborer, was a - 
nutted to the St Louis City Hospital on August 4, 1942 complaining ° 
indigestion and postprandial bloating sensanon of 3 weeks’ duration The patent 
denied nausea, vomiting, hematemesis or jaundice Some ankle edema had been 
noted The past history revealed the ingestion of two bottles of beer daily ut 
no whiskey . 

Physical Examination —The patient appeared to be his stated age The an 
men was distended Some evidence of weight loss was present but not marke 
Chest and axillary hair were sparse Few spider hemangiomas were seen abou 
the chest and neck Few basal rales were present bilaterally The blood pressum 
was 114/78 Fluid wave, bulging flanks and shifting dullness were present 1 
liver was not palpable Pitting ankle edema, gTade 3 plus, was present There ' 
no apparent increase m venous pressure 

Laboratory Findings 


RBC 

Hb 

Unnc 

Kahn 

Icrcnc Index 


3 6 v 10« 
12 0 gm 
Negative 
Negative 
15 


C-C Floe Test 
Total Protein 
Alb / Glob 
I V Hippunc Acid* 
Bromsulfalem 


4+ 

7 3 gw% 

09 

0 41 gm in 1 hr 

13% retennon 


‘Measured as sodium benzoate. Values 


less than 0 80 are 


considered abnormi! 
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Course and Treatment —The patient was placed on the Ion fat diet, given 1 
gm of choline, 1 tablespoonful of cod liver oil and 1 quart of slammed milk 
drily Salyrgan was given intravenously in 1 cc. doses at weekly intervals on 
three occasions. 

Diuresis occurred over a period of approximately two months with marked 
clinical improvement and almost complete disappearance of the ascites and ankle 
edema. The patient was discharged October 22 1942 with instructions to return 
to the outpatient dispensary Check of the laboratory data at this time revealed 
essentially the same findings as on admission except for an increase in the hip 
punc acid excretion to 096 gm. 

Follow Up —Danas the following three months there were recurrences of 
some ascites but this cleared pnor to February I 1943 and has not recurred up 
to the present tune. Laboratory data secured on May 19 1943 were as follows 


G-C Floe. Test 
Total Protein 
Alb / Glob 
Bromsulfalein 
Icteric Index 
L V Hippunc Acid 


Negative 
77 gm % 

19 

none 

4 

079 gm in 1 hour 


The patient u now working six and seven days a week as a farm helper He no 
longer ukes the choline but does observe the dietary restrictions. 


Case II — History — E. B„ a 72 year old white man, was admitted to the St. 
Louis City Hospital on July 27 1942 complaining of dyspnea, ankle edema and 
swelling of the abdomen of approximately eight months duration. The patient 
had consulted a physician in April 1942 who made a diagnosis of heart failure 
and prescribed digitalis No improvement in the symptoms was noted. The 
patient consulted a second physician who referred the patient to a hospital for 
diagnosis. Abdominal paracenteses were done eight or ten times at approximately 
weekly intervals The patient was discharged without any apparent improvement. 
He then appbed for admission in tins hospital. 

The past history revealed chronic alcoholism of many years duration (6 to 
7 bottles of beer and variable amounts of whiskey daily) Tarry stools had been 
noted several times. 

Physical Exambiation —The paoent was an obese white male of approximately 
stared age. There were bulging flanks, a fluid wave and shifting dullness The 
liver was palpable 2 to 3 cm below the costal margin in the right middavicukr 
bne. Hanorrboids and a 3 plus pitting ankle edema were present. 


laboratory FmdmgJ 
RBC 49 x lO 8 

Hb 13.8 gm. % 

Unne Negative 

Kahn Negative 

Icteric Index 12 


C.-C, Floe. Test 
Total Protein 
Alby Glob 
L V Hippunc Acid 
Bromsulfalein 


3 + 

5 9 gm.% 

\2 

0 45 gnu 
20% retention 


Come and Treatment -The. patient was started on the dirt 
immediately Abdominal paracenteses were done on August 3 15 Bn d r! n 

TOtd} 5000 cc. tong remored each tunc. L 7 apP f >n 

teen necessary The paoent s clinical improTOnent^varSmfaSU^” 1 ’'^ hlTC 

discharged October 16, 1W2 The ternro V ” nd hc w ” 

albomin^jiobuhn ratio of 1.8 but other laboratorv , . rUCtl t0 ^ 'T 1 ^ 1 on 
FollZ Up —The patient has observant,", were unchanged 

P«*nt time He rental free « J^oT^n" Dp to *■ 
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SUMMARY 

Clinical observations as well as experimental data suggest, but do nor 
prove, that human cirrhosis is primarily a nutritional disease character- 
ized by numerous dietary deficiencies Early fat deposition in the liver 
is accompanied by anorexia which results in increasingly severe mal- 
nutrition Inadequate intake of protein and the vitamin B complex leads 
to further hepatic damage as well as renders the liver increasingly sus- 
ceptible to toxic damage 

If liver fat can be mobilized and further deposition prevented, there 
is sufficient improvement m the patient’s appetite to permit correction 
of the dietary defects Choline, methionine and a low fat diet have 
brought about such changes in experimental animals Clinical expen- 
ences suggest strongly that these observations are applicable to human 
cirrhosis 

A plea is made for the early diagnosis of cirrhosis Monbund pa- 
tients with profound liver destruction are obviously beyond the help 
of any conceivable therapeutic regimen 
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DIAGNOSIS OF GASTRODUODENAL DISEASE 


John L. Horner, MX) • 


It was not so long ago that the physician, in diagnosing diseases m- 
\olving the stomach and first portion of the duodenum, had to depend 
entirely on the history, physical examination and analysis of the stom- 
ach contents and stool With the discovery that the intestinal tract 
containing barium could be indirectly visualized by roentgenologic 
examination, a tremendous forward step was taken. This method was 
further increased in efficiency by the addition of the filming fluoro- 
scope, or “spot film ” Within the past ten years the flexible gastroscope 
has come into common usage and, although there is still not complete 
agreement about die significance of all the changes seen in the gastric 
mucosa, this examination has added a great deal to the elucidation of 
difficult diagnostic problems With the addition of the x-ray and 
gastroscopic examinations it is certainly a very small percentage of 
lesions in the gastroduodenal segment that escape detection 
It would be impossible in an article of this brevity to discuss all the 
lesions that may occur in die stomach and first portion of the duo- 
denum, as well as those in the gallbladder, pancreas and other organs 
which may mimic them. I shall limit myself to the consideration of 
ffastric carcinoma, uncomplicated peptic ulcer and gastritis, which are 
by far the most common, and together probably account for 98 per 
cent of the patients with organic disease in this segment of the gastro- 
mtesanal tract. 

HISTORY 


There is a tendency, where dependable radiologic, laboratory and 
other aids are available, to minimize, consciously or unconsciously, the 
importance of taking an accurate and complete history It is true that 
confirmation should be obtained, if possible, of all diagnoses made from 
the history and physical examination, but one should not depend en- 
tirely on the roentgenologic and gastroscopic findings. Aside from the 
tact that these aids are not everywhere so readily available that we 
o>n use them on every' patient with a dyspepsia, they may occasionally 
a ^ T** For raa . I "P le t the , radiologist may find a deformed duo- 
aenal bulb and report duodenal ulcer,” whereas in reality this “nicer ’ 
has been healed many years and the paaenfis complaints are due to an 
wudy different disease By a careful consideration of the history ,t is 
n tten possible to make the diagno sis with considerable assurance and 

<* sis-' - 
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obtain additional help only when further events throw the diagnosis 
mto doubt 

Ulcer —The description of the typical symptoms caused by duodena) 
and gastric ulcer has not been improved upon since the last century 
The sequence of pain-food-ease means peptic ulceration in a high per- 
centage of cases, particularly when the pain, which is usually called 
“gnawing” or “burning,” wakes the patient at one or two o’clock in 
the morning Usually the discomfort occurs one to four hours after 
meals, is least before the mornmg and noon meals and worst before 
the evening meal and during the night, perhaps because the food 
intake, which stimulates the secretion of acid, is progressively greater 
during the day It should be emphasized that in some patients the dis- 
comfort is minor, due m part at least to differences in pain threshold, 
and the sequence of events may be overlooked except under careful 
questioning Rehef by food, milk and alkalies is almost always admitted 


except when complications are present. 

Two other factors appear in almost every ulcer history— chronicitv 
and periodicity The complaints have usually started years before and 
have appeared at infrequent intervals since The free intervals, how- 
ever, grow shorter as the story comes up to the present, and the penods 
of pain become longer Flare-ups of pain may occur at any time during 
the year The popular impression that recrudescences of ulcer activity 


usually appear in spring and fall is mistaken 1 

It is impossible to differentiate between duodenal and gastric ulcer 
on the basis of time relationship to meals The old teaching that gastric 
ulcer pain occurs an hour or so after meals and duodenal ulcer paw 
just before the next meal is not borne out by experience The location 
of the pain, however, is helpful In the majority of cases an ulcer on 
the gastric side causes symptoms in the left upper quadrant or Jen 
epigastrium, whereas on the duodenal side the pam is somewhat to the 
right of the midlrne When the ulcer is at the margin of a gastro- 
enterostomy stoma the distress is lower and to the left 

Cancer— It has been well said that cancer has no history Certainlv 
there is no typical history in early carcinoma The syndrome of nausea 
and vomiting, weight loss and upper abdominal discomfort are symp- 
toms of late cancer Unless a malignant lesion is suspected when t e 
symptoms are slight and vague it will too often be discovered when 
a palliative operation is the most that can be offered 

Probably the most frequent early complaint is anorexia There nun 
be vague epigastric distress, a feeling of fulness, belching and coatc 
tongue In some patients there will be epigastric pain, similar to tna 
produced by ulcer, but usually less periodic and with inconstant rc t 
by food Difficulty in deglutition may indicate involvement by t c 
lesion of the cardia If there is weight loss, even though slight, associ 
ated with any of these symptoms, x-ray examination should be done 
Gastritis — Inflammatory changes m the gastric mucosa can, and 
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cause symptoms. Host frequent]) they do is still a subject for disagree- 
ment. Gastroscopists often find gastritis \i here the symptoms cannot 
reasonably be ascribed to this condition On the other hand, we have 
seen man) cases in which the course of the patient’s distress closely 
followed the improvement in the mucosal changes A discussion of this 
problem was reported m a recent symposium, 2 and several articles 
hate appeared m the literature of the past few years, but many more 
controlled studies will be necessary before a sound basis for gastritic 
symptoms can be established 

The gastritis w hich appears to be most often associated with symp- 
toms is the hypertrophic form, and the syndrome most frequently en- 
countered is that mimicking ulcer 3 Other findings may be vomiting, 
hemorrhage, bloating, sour eructations and heartburn The ulcer symp- 
toms are found often enough to warrant a suspicion of hypertrophic 
gastritis whenever the x-ray examination fails to demonstrate an ulcer 
Atrophic gastritis, or more properly gastric mucosal atrophy, may 
be associated with a syndrome of mild epigastric discomfort, anorexia, 
weakness nervousness, sore tongue numbness and tingling of the ex- 
tremities* The digestive symptoms may frequently be secondary, in 
the patient’s mind, to the general ones That this syndrome occurs in 
many cases of atrophic gastritis I have no doubt. It remains to be 
explained u hy the others are not so affected 
Superficial gastritis may at times cause dull epigastric distress, belch- 
ing and sour eructations coming very soon after eating ' 

Summary —A careful and complete histon will in many cases enable 
the physician to make a presumptive diagnosis, and in others will give 
a suggestive lead In diseases involving the gastroduodenal segment the 
complaints are usually referred to die epigastrium, or at least the upper 
abdomen. When the sequence of pain-food ease is encountered an 
ulcer must be suspected first, then hypertrophic gastrins, then pos- 
sibly cancer When the symptoms are vague the diagnosis of cancer 
or gastritis must be considered as well as ‘ functional dyspepsia, chole- 
cystitis, and so forth 

PHYSICAL EXAMINATION 

In the diagnosis of gastroduodenal disease the physical examination 
offers little or no information. In peptic ulcer a point of tenderness 
may be found Tenderness m the right epigastrium suggests a duo- 
denal ulcer, in the left upper quadrant or left epigastrium a gastric 
lesion in the left paraumbilical area a marginal one The finding of a 
mass, of course, makes the presumptive diagnosis of neoplasm An 
enlarged, nodular liver, palpable supraclavicular node, or palpable rec- 
tal 1) mph nodes (rectal shelf of Blumer) indicates metastases already 
present and hence is confirmatory of gastric malignancy where the 
history is suggestive. In severe gastnns a diffuse tenderness in the upper 
abdomen, particularly on the left, ls often present W.th the atrophic 
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gastritis of pernicious anemia there may be an associated pallor of the 
skin, glossitis and evidence of spinal cord damage, such as impaired 
vibratory sense of the extremities, abnormal toe reflexes and disturb 
ances of the position sense and gait 

LABORATORY FINDINGS 

Gastric Analysis —The analysis of the gastric contents was an impor- 
tant examination in the days before accurate x-ray and gastroscopic 
observations Today it is of secondary importance, though it should 
not be omitted An adequate test consists of the aspiration of the chyle 
after at least an eight-hour fast, the subcutaneous injection of histamine 
(0 25-0 5 mg average) and the removal of 10-cc samples thirty and 
sixty minutes later All samples are titrated with 0 1 normal sodium 
hydroxide, with Topfer’s reagent the indicator for free acid and 1 
per cent phenolphthalem for total acid 

There does not appear to be any particular advantage m using the 
various test meals with fractional analysis that have been advocated, 
since the normal range of values found varies within wide limits Where 
the x-ray examination is not readily available, however, the test meal 
may be used to detect gastric motor delay Wmkelstem 0 has recom- 
mended the use of an oatmeal gruel meal simultaneously with the in- 
jection of histamine and neutral red The neutral red is excreted into 
the stomach only if acid is produced With this technic he found that 
true achlorhydria (pH of 5 5 or more) occurred in only 2 2 per cent 
of a large group of patients of all ages, a much smaller percentage than 
that found using histamine alone Nevertheless, Winkelstein’s technic 
is useful primarily where it is important to determine absolute achlor- 
hydria, and not as a routine in gastroenterology The injection of his- 
tamine alone will determine whether the gastric mucosa is readilv 
capable of producing free hydrochloric acid, and roughlv, whether 
too much or too little f 

The fasting gastric juice should also be examined for evidence o 
blood and exudate, the first suggesting definite organic disease in the 
stomach, though not helping in the differentiation, and the latter sug- 
gesting a gastritis Blood due to trauma from the tube must, of course, 
be ruled out Testing for the presence of excessive lactic acid and Boas- 
Oppler bacilli is helpful in determining the presence of pyloric obstruc 
tion due to cancer, since they are found only with the combination 
of obstruction plus low acidity 

In interpreting the results of the gastric analysis it is important to 
remember that in ulcer or carcinoma there are many exceptions to 
the “typical” findings Some patients with a gastric cancer have norma 
or even high values, and there are ulcer patients who cannot be con 
sidered to have a hyperacidity Consequently m any individual case 
the results of the acid analysis are only suggestive and must be ntte 
into the picture as a whole before rhev can have any significance c 
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sole exception to this is the finding of histamine refractory achlor- 
hydria in a patient previoush considered to have a benign ulcer Be- 
nign ulcers occur so rarel> , if at all, m an anacid stomach, that this 
finding should ontueigh others and lead to a recommendation for 
prompt surgen 

In gastntis the amount of acid found is, as m other conditions, vari- 
able. It may be high in h) pertrophic gastritis It ma> be Ion , or absent, 
in atrophic gastritis That atrophv is not infrequently associated with 
normal acid lalues maj be attributed to the patchv involvement of 
the mucosa, with sparing of some ncid-beanng areas Where the entire 
mucosa is affected, as in pernicious anemia, achlorhj dna is the rule. 

The chief value of the gastric analysis, then, is the detection of his 
tamine-fast achlorhydria, particularly m jounger individuals Tins 
should always cause further investigation 

Stool—' The presence of gross blood in the stool rarely suggests 
gastroduodenal disease Occult blood, however, as demonstrated bv 
the guaiac or benzidine tests, ma\ confirm the presence of a lesion in 
this area The test is not conclusive unless the patient has been on a 
meat-free diet for forty-eight to seventy-two hours' A constantly 
found positive test occurs in carcinoma much more frequently than 
in ulcer, whereas uncomplicated peptic ulcer is associated uuth onlv 
intermittent bleeding 

ROENTGENOLOGY 


In the diagnosis of peptic ulcer and gastnc carcinoma the roent- 
genologic examination is usuallj decisive In gastritis, though it mav 
occasionally be suggestive, it is never conclusive. 

Paphc Ulcer -The criteria for the diagnosis of gastnc or duodenal 
ulcer are well established Benign ulcer is most commonly seen in the 
stomach as a penetrating niche arising from the posterior wall near the 
lesser curvature above the angulus, and will rarely be missed The 
cluef difficult} consists in differenoating a benign from a malignant 
ulcer a problem which will be discussed below Where the ulcer is 
m the antrum or on the midpostenor wall, not projecting beyond the 
outlines of the lesser curvature, it may be demonstrated with the pa- 
tient in an obbqne position or with compression of the stomach wall 
leaving onl> a small residue of barium in the niche itself It is appre 
dated that a shallow ulcer could be impossible to demonstrate. Also 
if die niche is filled with thick mucus or debns it may not be seen « 
Ihe radiologic diagnosis of duodenal ulcer frequently rests on nrr 
SKtcnt deformity of the bulb associated with .Stability or localLd 
tenderness. Unfortunately only indirect evidence of activity m the 
ulcer tan be obtained in this way Since the distortion of t£ L „ 
« due to spasm, edema or scarrmg, or a combination of these, a duo- 
dena^ cap containing a completely healed ulcer often appears very sL 
' to one ,n " h,ch thcre 15 a penetrating niche. Furthermore, a de 
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formity of the cap can result from disease outside che duodenum e R 
f om adhesions secondary to cholecystic inflammation, conversely there 
may be no distortion even when a crater is present For these Reasons 
it is important to utilize the filming fluoroscope, or “spot film,” in all 
cases suspected of ulcer With this device tarying degrees of pressure 
may be applied over the cap at the same time the films are exposed The 



Fig 95 A., Roentgenogram of the stomach of a 44 year old white woman 
with typical ulcer symptoms of rune days’ duration The only feature suggestive 
of ulcer is an irregularity of the superior medial border of the duodenal cap 
B, Spot film of same patient during compression of the cap revealing a pene 
trating ulcer niche 


worth of this procedure is well demonstrated in Figure 95 At the 
time when this patient s ulcer symptoms were most severe routine 
films showed little or no irregularity of the duodenal cap, whereas 
the spot film revealed a niche one centimeter in diameter In subse- 
quent examinations the niche was found reduced in size and in a few 
weeks was gone This case, which can be duplicated in anv gastroen- 
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rerologist’s experience, shows the importance of the spot film in de- 
tecting active duodenal ulcers and in following their course 
How often can the ulcer niche be demonstrated? Certainly in gastric 
ulcer the diagnosis is rarel) made without seeing the crater In the 
duodenal lesion the percentage of the craters seen arics widely with 
the experience of the examiner, and the care taken The German ph> - 
sicians, notably Berg, w'ho devised this procedure, claimed their nbiht) 
to demonstrate niches in the ma|ontv of cases D In the United States 
increase m famdiantj with the method has resulted in a marked in- 
crease m the percentage of craters visualized We cannot, however, 
say ‘No crater, no ulcer ’ Where the mucosal defect is seen we know 
ne are on safe ground When it is not seen we maj still make the 
diagnosis on the basis of the typical deformity associated with a typ 
ical ulcer history 

Cancer— When a conscant filling defect is found m fluoroscopy or 
x-rays of the stomach the presumptive diagnosis is carcinoma. Actually 
there are many other types of space-occupying lesions, including benign 
tumors and bezoars. These at times have features which distinguish 
them from the polypoid carcinomas they imitate, e.g., absence of lobu- 
lations, fissures and ulcerations. Here again the spot film is of great 
benefit, although in this type of growth gastroscopy gives more in- 
formation The use of the spot film m detecting gastric lesions is shown 
m Figure 96, multiple polyps of the gastric mucosa are demonstrated 
which are not seen in routine films 
There is usually little difficulty, except in the very early stages, in 
diagnosing the infiltrative type of cancer Tlus lesion results m an 
irregularity which is constantly found on serial observations, is staff 
‘moth-eaten,” and fads to transmit peristalsis smoothly The lag m 
peristalsis is an unportant sign when present, but its absence cannot 
be completely relied upon as an indication of a normal stomach 
The lesions which offer the most difficulty are those m the antrum 
and some ulcers on the anterior and posterior walls of the stomach 
Antral lesions maj be caused by cancer, benign gastric ulcer, duo- 
denal ulcer with antral spasm, hypertrophy of the pyloric muscle, hy- 
pertrophic gastritis and syphilis 10 In some cases one can only hazard 
a guess as to the nature of the disease associated with a prepyloric 
deformity Repeated roentgenologic observations ma> help Gasrros 
copy frequendy helps. Exploratory Iaparotoim and even subtotal gas 
tnc resection may occasionally be necessary to rule out cancer 
Bomgn and Malignant Ulcen.-I do not propose to discuss the ques- 
tion of malignant degeneration m benign gastric ulcer This has been 
ablv done by Palmer 11 and I bcliei e, with him, that such a change has 
vet to be proied The important point is to distinguish benign ulcers 
trom malignant ulcers. There are several radiological features that ore 
helpful Most malignant ulcers are larger than benign ones, but in the 
mdw idual case this point is of no help, as all of us have seen tremendous 
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ulcers which were proved benign by operation, as well as very small 
ulcers which were highly malignant The location of the niche is im 
portant only if on the greater curvature, where benign lesions rarelv 
occur 

The significant feature of a benign ulcer is smoothness of outline 
The adjacent rugae are usually thick and stand out from the bad- 



Fig 96 —A, Roentgenogram of the stomach of a 50 year old white v/ o 
with recurrent epigastric distress and vomiting for several years jhe 
examination, performed ac an excellent laboratory, did not reveal the so ^ 
of die symptoms B, Spot film of same patient with compression of the 5tom h ’ 
showing multiple gastric polyps This film was taken after the polype t0 ^ e 
with severe superficial gastrins, had been discovered by gastroscopy 

ground, converging toward the niche Frequently there is associated 
spasm, resulting m the “hour-glass” stomach Tenderness to pressure 
present but is of less value in distinction The malignant ulcer will n 
show the above characteristics, and in addition may reveal the “me 
cus” sign first described bv Carmen over twenty years ago This sig 


DIAGNOSIS OF GASTRODUODENAL DISEASE 


497 


depends on die fact thac a malignant ulcer lies in the approximate 
center of a raised area, the tumor Hence a tumefied border, the halo 
or meniscus, is seen encircling the crater The convexity of die men- 
iscus, originally emphasized b\ Carmen, is probably not important, 11 
but the intraluminal situation of the crater is essential i c , it does not 
project beyond the normal borders of the stomach but into the tumor 
itself 

gastroscopy 

In the few short years since its popularization m this country bv 
Schindler, gastroscopy' has proved its value beyond question Now that 
the mitral scepticism of the many and subsequent enthusiasm of the 
few have been tempered by experience it is possible to evaluate the 
place of gastroscopy in diagnosis. The limitations of gastroscopy are 
well delineated It is not m rivalry with the x-ray examination, and 
never can be, because of these limitations It should be regarded only 
as an adjunct to roentgenology 

Gastroscopy is safe. With adequate preparation it is not uncom 
fortable, many patients preferring it to the introduction of the small 
tube for gastric analysis In the hands of even a moderately experi- 
enced gastroenterologist the chance of injury, provided the known 
contraindications are observed, is negligible. A few years ago Schindler 
found by means of a questionnaire sent to all men known to do gas- 
troscopy that in 22,351 examinations there had occurred ten perfora- 
tions, with one fatality Five of the perforations were attributed to the 
rubber sponge tip, since that tune largely discarded 18 I feel sure that 
a questionnaire circulated at the present time would show the per- 
centage of accidents soli smaller 

Gastroscopy, of course, should not be done when disease of the 
esophagus exists. A preliminary fluoroscopic observaoon of a barium 
swallow should be done if the history suggests any difficulty m deglu 
ution, or if any trouble is experienced in passing the Ewald tube. The 
examination should preferably not be attempted at all with marked 
curvature or arthritis of the cervical or dorsal spine, with intractable 
cough or dyspnea, with aortic aneurysms or medastinal tumor dis- 
placing the esophagus, or with severe heart disease. 14 In many of these 
cases gastroscopy can be done successfully, but a risk will be taken 
which could be justified only if the information to be obtained were 
absolutely essential Another type of patient who had best be left alone 
ts die person who is too apprehensive to be cooperative. 

The limitation of the gastroscopic examination is that only the 
gastnc mucosa can be seen, and not all of that. The duodenal cap 
cannot be obsened, the pj lores itself is occasionally hidden, the lesser 
curvacure of the antrum is frequendy blocked from view by the over- 
hanging angulus, a stop of posterior surface down which the gastro- 
scope slides is not visible, nor is the lesser curvature adjacent to the 
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cardia Despite these blind areas most lesions that can be seen by 
roentgenologic examination can also be seen by gastroscopy, and not 
infrequently an ulcer or small tumor may be detected which has 
evaded radiologic investigation 16 
There are several groups of cases in which gastroscopy is of definite 
value It should be done whenever symptoms are suggestive of gastro- 
duodenal disease, even though x-ray films are negative It may be used 
to confirm positive roentgenologic findings m the stomach, and to 
help differentiate between benign and malignant lesions When the 
findings of the x-ray examination are suggestive of disease, the gastro- 
scope will provide additional information that may be conclusive 
Gastritis —The presence of gastritis, other than by biopsy, can be 
determined only by gastroscopy Most roentgenologists agree that 
they cannot with certainty make this diagnosis, although occasionally 
the hypertrophic form may be suggested by thick folds and noduia- 
tions outlined by a small amount of a thick banum mixture 16 There 
is need, it is true, for better correlation of gastroscopic and patho- 
logical interpretation, but sufficient studies have been made to place 
the gastroscopic diagnosis of gastritis on a firm basis 17 It is to be hoped 
that the Kenamore biopsy forceps will be further improved so that 
bits of mucosa can readily be taken for pathological confirmation of 
the gastroscopic impression 18 Another method which will make for 
greater unanimity of interpretation is gastrophotography, which is 
now becoming practical 10 When color photographs of abnormal mu- 
cosae are commonly published it will quickly be determined whether 
various observers are talking about the same thing 

Gastritis has been classified in various ways Most gastroscopists in 
this country adhere to the Schindler classification, which divides the 
inflammatory changes into superficial, hypertrophic and atrophic - 
There is essential agreement concerning the differential diagnosis o 
these forms, as evidenced by the approximately equal percentage o 
cases found m several large published senes It appears, however, that 
the superficial and hypertrophic forms, m their lesser degrees o 


severity, may be confused . 21 

Superficial gastritis is believed to be present when the mucosa ap 
pears redder than normal, is edematous and shows patches of adherent 
exudate Small erosions and hemorrhagic spots are not uncommon 
The diagnosis of hypertrophic gastrins is based on the finding o a 
dull, slightly swollen mucosa, lacking the usual highlights, with 
nodular “cobblestone” or vermiform appearance The nodes at times 
may be large enough to resemble true polyps, and have a loose spong' 
character Small erosions and ulcerations are common 

In atrophic gastritis the surface has a grayish color, the folds arc 
few, and the branching network of blood vessels is visible due to tru 
a mg of the mucosa This is a picture which can hardly be mistaken 
Although some gastroscopists believe that excessive inflation of t 
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stomach with air may cause the blood vessels to be seen, the majority 
are not of this opinion 5 Atrophy of slight degree, as with the other 
types, may be overlooked by the inexperienced. 

Cancer— A typical polypoid malignancy is simple to identify through 
the gastroscope, although the distinction between carcinoma, sarcoma 
and other neoplasms may not be possible The cancer appears as a 
necrotic mass projecting into the lumen The limits of the growth and 
its blending into normal mucosa can usually be made out, and its 
extent may be found to be much greater than it appeared m the x-ray 
film. In any senes of cases studied bv both the x-ray and gastroscopic 
examinations there will be some cancers which can be seen bv one 
method and not the other, which is the best possible argument for 
subjeenng a patient with a suggestive history to both observations 

One of the chief advantages of the gastroscopic examination is the 
ability to elucidate the nature of a prepyloric narrowing found by the 
roentgenologist. As stated earber, such a deformity mav be caused bv 
a variety of conditions, including simple spasm In many such cases the 
entire antrum is well visualized gastroscopicnlly, no mucosa] abnor- 
mality is seen, and the patient is saved from an exploratory lafiarotomv 
Or a simple hypertrophic gastritis may be found to account for the 
narrowing However, one of the most difficult problems in gastroscopy 
ts to differentiate a severe antral hypertrophic gastnas from a diffusely 
infiltrating cancer In an occasional jiatienc it may even be necessarx 
to subject the patient to partial gastric resection because of the prob 
ability of cancer which neither the x-ray nor gastroscopic examinations 
can rule out. It should be emphasized nevertheless, that in the great 
majority of patients showing antral deformities an accurate diagnosis 
can be made by gastroscopy or at least the danger of intrinsic cancer 
dispelled 


Ulcer— Most gastric ulcers can be seen by gastroscopy, since they 
usually occur m the posterior wall near the lesser curvature above the 
angulns As with carcinoma, both roentgenology and gastroscopy 
should be utilized, since some ulcerations are visible only by one or the 
other of these examinations When an nicer is directly visualized its 
course is best followed by repeated endoscopic observations, for it 
will be found present some days or weeks after it can no longer be 
s«n by the x-ray examination Duodenal ulcers, of course are detect- 
able only bv roentgenology 

Charactensacall) a benign ulcer is seen as a shatplv punched out 
area w,th a dean gray or white base, or ,f penetrating deeply, as a 
bhick hole The surrounding mucosa converges in folds toward the 
Ulcer, may be red and edematous and slightly undermined, if no accom 

° r * show changes diagnostic 
of superficial or hypertrophic gastnas, particularly if pyloric obstruc- 
P^ e K nt “ a complication of the ulcer » Tinv mucosal hemor- 
rhages and brown pigment spots ma> be present, without gastntis 
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Benign and Malignant Ulcers —Some authors have urged that all gas- 
tric ulcers be treated surgically on the basis that accurate distinction 
between benignity and malignancy cannot be made 23 It is true that 
occasionally the gastroscopist may be undecided after several observa- 
tions, and then exploration should of course be recommended Rarelv 
he may be mistaken But the mortality of major gastric surgery in 
most medical centers is certainly greater than the percentage of error 
by the experienced gastroscopist 

There are a number of signs which have been found of value in indi- 
cating the malignant nature of an ulcer Of these perhaps the most 
important is blending of the ulcer floor with its wall 24 Even though 
most of the ulcer margin is sharp, if at one point it is not clear-cut 
a strong suspicion of cancer must be entertained Irregular nodes 
within the ulcer floor or m the adjacent mucosa, ulcerations m the 
wall immediately surrounding the ulcer, and bleeding of the ulcer 
edge are additional evidences of malignancy The location may be help- 
ful, as benign ulcers rarely occur in the antrum close to the greater 
curvature, or involve the pylorus There are usually no converging 
folds in malignant ulcer 

In addition to the typical punched-out character of the benign 
ulcer, Schindler feels that the presence of pigment spots and small 
mucosal hemorrhages a way from the niche are evidence of benignity 
Henning, a pioneer European gastroscopist, has called attention to an 
arch-shaped deformity of the angulus as due to benign ulcer on the 
lesser curvature of the antrum, pulled up out of sight and hidden b\ 
the angulus This sign is of value mainly in tending to confirm a roent- 
genologic diagnosis 

Gastrointestinal Allergy —Before closing this discussion mention 
should be made of gastroscopic confirmation of gastrointestinal 
allergy, a disorder which may mimic gastroduodenal disease Pollard 
and Stuart 25 have reported the changes seen through the gastroscope 
following the introduction of the suspected food These were hyper- 
emia of the mucosa, edema, diminished peristalsis and the outpouring 
of quantities of grayish mucus, all involving mainly the lower one- 
third of the stomach Further study along this line should help great!' 
in understanding and diagnosing gastrointestinal allergv 


SUMMARY 

Recent developments in gastroenterology have made the diagnosis 
of gastroduodenal disease extremely accurate A careful history is in’ 
portant in determining what, if any, aids in diagnosis should be use 
Roentgenologic observation, particularly with the use of the spot him 
is the most important single additional examination Gastroscopy, how- 
ever, is essential for die detection of gastritis, and is valuable in con- 
firming positive roentgenologic findings, m differentiating benign an 
malignant lesions of the stomach, in further elucidating suspicious x-ra' 
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findings, and in discovering an occasional ulcer or neoplasm that the 
wa\ examination has missed 
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DIAGNOSIS AND TREATMENT OF PLEURAL EFFUSIONS 


Alfred Goldman, MD, F A C P * 

Fluid in. the pleural cavity is a common clinical finding as a comph 
cation of both pulmonary and extrapulmonary disease Rarely does 
it represent any primary lesion of the pleura Usually the interprets 
tion of the fluid is simple, as in the effusion occurring during the course 
of a pneumonia or an obvious pulmonary tuberculosis Often, however, 
the diagnosis may be difficult and requires careful study of the fluid 
for a correct interpretation of the underlying disease It is the purpose 
of this discussion to group together the various practical methods 
used in the study of effusions with particular reference to the gross 
and microscopic characteristics, and to outline the treatment of the 
important types All known pleural fluids will be included Symptoms 
and signs will not be discussed as these are common knowledge to all 
The subject matter will be taken up under the headings of (1) thora- 
centesis, (2) clinical pathology of the fluid, (3) classification of pleural 
fluids and (4) treatment of important types 


THORACENTESIS 

The final diagnosis in the study of pleural fluids lies in the exannna 
non of the fluid itself The site of aspiration should be carefully selected 
by physical signs and x-ray examination This is especially important 
in interlobar, mediastinal and diaphragmatic collections of fluid, when 
it becomes necessary to take both upright and anteroposterior an 
lateral plates of the chest. Plates taken in the prone position are often 
misleading^ as the fluid may spread over the entire lung field in this 
position It has been generally assumed that pleural fluids do not mote 
with change in position except m the presence of a complicating P ncu 
mothorax Rigler 1 has shown, however, that pleural transudates an 
exudates of recent origin before adhesions have formed will shift con 
siderably with change of position The patient should be tapped wh e 
lying on his sound side At times it may be necessary to have the pa 
nent in the sitting position, particularly in the presence of a hydro- 
pneumothorax or in cardiac decompensation 

The skin is prepared with iodine and alcohol, and an intracuraneous 
bleb is made using a fine hypodermic needle and 1 per cent novocainc 
Then the deeper tissues are infiltrated down to the pleura with a J>° 
21 needle Aspiration is then earned out using a 50 cc syringe and a 
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long needle, size 18 to 14 While suction devices such as a Potain ap- 
paratus may be used, they are undesirable, as too rapid evacuation of 
fluid may produce chest pain, cough, syncope or even pulmonan 
edema. In handling large amounts of fluid, a two-way stopcock for 
withdrawal of the fluid into the syringe and then emptying it into 
the container should be used 

If untoward symptoms occur, aspiration is either discontinued or 
introduction of air into the pleural cavity, either with the syringe or 
preferably with a pneumothorax machine through a cotton filter, will 
usually stop the symptoms and aspiration may then be continued The 
amount of air used should be about one-third of the fluid removed 
Sometimes the introduction of air is desirable for diagnostic and thera 
peunc purposes, in which case it should be done at the nmt of aspira- 
tion A pneumothorax is often of value in differentiating between pul 
monarv mediastinal and thoracic wall lesions 

CLINICAL PATHOLOGY OF PLEURAL AUIDS 
A. Physical and Chemical Characteristics —1 Gross —Fluids may be 
classified bv their gross appearance as (a) serous or serofibrinous, ( b ) 
seropurulenc or purulent, (c) hemorrhagic, (d) chylous or pseudo 
chylous, (e) cholesterous, (f) bile-stamed, or (g) combinations of an\ 
of the above. 

2 Specific Gravity —The specific gravity is of particular importance 
m the nonpurulcnt effusions It at once classifies fluids into transudates 
or edema fluids, and exudates or inflammatory fluids In general, the 
transudate has a specific gravity below 1 015 the exudate above 1 018 
the malignant effusion about 1 017 

3 Chemical Studies —These are usually of little practical importance 
In general, the protein content is roughly in direct proportion to the 
specific gravity A specific gravity of 1 012 means less than 2 per cent 
protein (transudate), while a specific gravity of 1 018 means more 
than 4 per cent protein (exudate) Simple transudates usually do not 
coagulate while exudates generally do A rough but simple estimate 
of the protein may be made with the Esbach albuminometer The 
pleural fluid should be diluted 1 to 10 with distilled water Estimation 
of the sugar content of the fluid has some value m the study of the 
effusions following arafical pneumothorax A figure of over 70 mg 
per 100 cc. is a favorable sign indicating sterility, while one of under 
5° mg indicates the presence of tubercle bacilli and a subsequent 
erT, PJ etna formation (Nassau 5 ) 

B Cytology -The study of the cells in pleural fluids is of particular 
importance in the nonpurulent effusions The fluid should be citratcd 
to prevent clotting, centrifuged and a portion of the sediment spread 
on a slide alloued to dry in air then stained with Wnght’s stain In 
every undiagnosed case where there is a possibility of malignancy, the 
section sediment method of Mtmdclbmrui* is an absolute prerequisite 
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as tumor cells can be demonstrated m the majority of effusions due to 
a malignancy The original method is as follows 

The fluid is placed in a large Erlenmeyer flask and allowed to stand 
oyer night in an ice-box The supernatant fluid is decanted and the 
sediment poured in a large centrifuge tube and centrifuged for at least 
twenty minutes at moderate speed The supernatant fluid is again 
decanted and the sediment hardened with a solution of 10 per cent 
formaldehyde or Zenker’s fluid for twenty-four hours The fhed 
sediment is then treated as ordinary tissue by running through alco- 
hols, embedding m paraffin and staining with hematoxylin eosm The 
final sediment is a little conical button, which is cut from the above 
down, so as to include all cellular elements Foot's 4 modification is the 
addition of glacial acetic acid to bring the acid percentage to 2 per 
cent which prevents coagulation The advantage of the section-sedi- 
ment is that the cells in a large amount of fluid may be studied in their 
natural relationship to each other The method is an excellent one to 
demonstrate all types of cells, as well as such unusual lesions as actino- 


mycosis 

The following cells may be seen in pleural fluids 

1 Folymorphonuclear Leukocytes —These obviously predominate 
in all pyogenic infections 

2 Lymphocytes —A. high proportion of lymphocytes is typical of 
tuberculosis However, they are also present m large numbers in malig 
nant effusions, tularemia and the effusion of Meigs’ syndrome 

3 Red Blood Cells —These are present to some degree in most 
pleural fluids Grossly bloody fluids may be classified as follows 

(a) Hemothorax This is a mechanical bleeding into the pleura 
cavity due to the following causes 

1 Trauma of the chest . 

2 Rupture of an aneurysm or erosion of an intercosta 

vessel 

3 Spontaneous idiopathic hemopneumothorax This is an 

unusual disease occurring suddenly m young 
healthy males, probably due to the rupture of su 


pleural blebs and tearing of adhesions 
(b) True hemorrhagic effusions These may be serosangumeous 
or frankly bloody Approximately two thirds of all hemor 
rhagic effusions are due to malignant tumors (Berliner’) 
Next in frequency follows inflammatory lesions of misce 
laneous types, tuberculosis and pulmonary infarction o c 
casional rare causes are heart disease, rheumatic fc' e *j 
blood dvscrasias such as hemophilia, purpura, scurw an 
severe anemia, Meigs’ syndrome, snake bite and heparin 
4 Mesotheltal Cells —These are large cells with abundant cytoplasm 
and pale-staining nuclei They are characteristic of the cardiac transu 
dates times the cells mav be swollen, degenerated and vacuolate 



DIAGNOSIS AND ITIEA FAIENT OF PLEURAL EFFUSIONS 505 


and may be confused with tumor cells Mitonc figures mat e\cn be 
present in nonmalignant effusions 

5 Eosinophils —It is not uncommon to find eosinophils m pleural 
fluids They have been found in the following lesions (it) hemothorax, 
especially during the clearing stage, ( b ) pneumonia, particularly in 
the recurrent pneumonias of the asthmatic, (c) tuberculosis, (d) fol- 
lowing artificial pneumothorax for tuberculosis, (e) effusions due to 
malignant tumors, (f) hvdand disease, (g) pulmonary infarcts, ( h ) 
heart disease, (>) nephritis, (j) repeated pleural punctures, and ( k ) 
intrapleural injections of saline, gold salts or olive off. The significance 
of eosinophils m such a wide array of diseases is not known. There 
is usually no relationship between the percentage of eosinophils in the 
fluid and that in the blood 

6 Tumor Cells — Bv the Mandelbaum method previously described, 
tumor cells can be demonstrated in approximate!) 60 per cent of effu- 
sions due to malignant tumors. The cells appear in the section in two 
forms (a) Fragments of tumor tissue showing glandular or pseudo- 
glandular arrangements or clumps of tumor cells These can be easily 
recognized (Z>) Isolated tumor cells These are large atypical cells 
with deeply staining eccentric nuclei, often with mitotic figures, the 
cells standing out conspicuously around the other cells in the sediment 
They may be confused with degenerated endothelial cells Positive 
diagnosis on the basis of isolated tumor cells should be made only by 
the expert pathologist 

C Bacteriology —All fluids whether serous or purulent, should be 
studied bactenologically The empyema following a pneumonia may 
start as a clear effusion from which the pneumococcus or streptococ- 
cus may be obtained Serous and serofibrinous exudates not due to any 
obvious cause are tuberculous in at least 80 per cent of the cases 
Tubercle bacilh may be found on direct smear or in a larger number 
of cases by culture and guinea-pig inoculation, an essential procedure 
m all doubtful cases Even when organisms cannot be demonstrated, 
the effusion should be considered as tuberculous in origin unless proved 
otherwise Tularemia is an important cause of serous effusions, as 14 
per cent (Blackford and Case 0 ) of tularemic pneumonias have pleural 
effusions which may persist for months B tularensc can be recov- 
ered from the fluid by special cultural methods 
The most frequent cause of purulent effusions are the pyogenic 
organisms vuth the pneumococcus first, streptococcus next and staph- 
ylococcus third in the order of them frequency Practically every 
form of p> ogenic organisms has been recovered' from empyemas. It 
must be emphasized that J to 10 per cent of all chrome empy emas are 
tuberculous In the secondarily infected tuberculous empvema, mistakes 
»re often made and tuberculosis is oierlooked A pyopneumothorax 
should always suggest its possibility Another important cause of em- 
Ptcma is fungus infection nluch usually produces thick pus The 
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most common fungus disease found is actinomycosis , then blastomyco 
sis and occasionally streptothricosis Coccidioides immitis has also been 
recovered from pleural fluids On occasion the section-sediment has 
demonstrated fungi when the bacteriological examination was negative 

D Serology —Serological tests of pleural fluids are sometimes of 
value In tularemia the fluid shows a high titer of agglutinins for 
B tularense The Wassermann reaction may be positive in the occa 
sional case of luetic effusion Complement-fixation tests for tuber- 
culosis are advocated by some and are said to be positive in the ma 
jority of tuberculous effusions (Ogawa 7 ) 

CLASSIFICATION OF PLEURAL FLUIDS 

A N omnflcmrmatory Fluids— Transudates 

1 Hydrothorax 

2 Hemothorax 

3 Chylothorax 

4 Cholesterothorax 

B Inflammatory Effusions— Exudates 

1 Pyogenic empyema 

2 Tuberculosis 

3 Mycotic infections 

4 Parasitic infections 

( a ) Echinococcus cysts of pleura 

( b ) Pulmonary distomiasis (lung fluke) 

(c) Ameba 

i Tularemia 

6 Rheumatic fever 

7 Disseminated lupus erythematosus 

8 Polyserositis 

9 Specific diseases rarely associated with pleural effusions 

C Effusions Due to Malignant Tumors of the Fleur a 

D Effusions of Meigs 3 Syndrome 

A Noninflammatory Fluids —1 HycLi othorax —This is a transudation 
of serous fluid into the pleural cavity The fluid is clear, straw-colore 
has a specific gravity below 1 015, has very little protein and few ce s 
and is sterile The most common causes of hydrothorax are (a) car wc 
disease of all types with associated heart failure, (b) renal disease, (C) 
cirrhosis of the hver, ( d ) BantTs disease, ( e ) local venous obstruction 
by mediastinal tumors, aneurysms, and the like, and (f) terminal even 
in pernicious anemia, leukemia , 

2 Hemothorax —The causes of hemothorax have already been ' 

cussed under cytology , c 

3 Chylothorax —This is an accumulation of milky fluid > n 
pleural cavity 

(a) True chylous effusions The percentage of fat is high, cr 

on standing, clears on shaking with a fat solvent, c ° nw ' ne 
many fat globules stainable with fat stains The follow' 
are the important causes 
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1 Trauma to thoracic duct 

2 New growth or glands outside the duct or within 

the duct. 

3 Parasitic invasions, Filana, Trichina 

4 Thrombosis of left subclavian vein 

a Perforating lymphangitis 

(b) Chyltform effusions The chylous appearance is due to fat 

droplets from degenerating cells. The globules are smaller 
It is caused chiefly by carcinoma or tuberculosis 

( c) Pseudochylous effusions The fluid is milky but contains no 

fat globules The cause of the milky fluid has been ascribed 
to a lecithin globulin (Wallis and Scholberg 8 ) and also to 
calcium phosphate (West 0 ) Blankenhom 10 thinks that all 
the cases are due to very fine emulsified fat 
4 Cholestcrothorax —This is a rare type of effusion containing 
large numbers of cholesterol crystals which give the fluid a peculiar 
opalescent, bright, glistening appearance. It has been most commonly 
found in long-standing tuberculous effusions The pleura is found to 
be very thick, acting as an impermeable membrane Blood cholesterol 
is not increased in these cases 

B Inflammatory Effusions— Exudatei.— ) Pyogenic Empyema —Em- 
pyema is usually secondary to a pneumonia or a suppurative lung dis- 
ease. It may also occur as a direct extension from a pericarditis, 
through the diaphragm from an abdominal abscess and from penetrat- 
ing wounds of the chest wall. The pus is usually creamy yellow The 
pus from different types of empyema vanes sufficiently to be of some 
diagnostic value While the pneumococcus empyema starts off as a 
serofibrinous exudate, it rapidly thickens up to a creamy-yellow pus 
The streptococcus exudate is thinner, being characteristically like thin 
pea soup It is slower m thickening up and when it does, it is a thick 
whitish-green pus When the pus is dark brown and fetid, there is 
usually an associated mixed infection, often with anaerobes Rarely gas 
bacillus may be present and bubbles found in the pleural fluid 
2 Tuberculosis —Every case of pulmonary effusion which cannot be 
explained on any other basis should be considered as tuberculous The 
vast majority of so-called primary or idiopathic pleural effusions are 
due to the tubercle bacillus. Unfortunately, the organism can only be 
found in about 30 per cent of the serous cases on direct smear, hence 
the importance of culture and guinea-pig inoculation. All tuberculous 
fluids have a high specific gravity above ] 020 and coagulate rapidly 
Both the spontaneous effusions and those occurring after artificial 
pneumothorax mav be classified as (a) nonpurulent and ( b ) purulent, 
and the latter subdivided into (1) true tuberculous empyema and (2) 
mixed infection The nonpurulent effusions usually start as clear straw- 
colored to amber fluid with more or less fibrin Varying amounts of 
blood mav be present which may give the fluid a hemorrhagic appear- 
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ance Tubercle bacilli may be absent or present in small numbers The 
fluid may spontaneously disappear The lymphocyte is the predomi- 
nant cell The serous effusion may go on to become an empyema and 
must therefore be watched carefully 

The tuberculous empyema fluid is purulent in appearance but thin 
and yellowish and flows easily While many lymphocytes are usually 
present, polymorphonuclears may predominate, especially in the cases 
following spontaneous pneumothorax Tubercle bacilli can readily be 
found 

In the mixed infection types, the fluid takes on the appearance of 
pyogemc empyema becoming thicker and containing many pus cells 

3 Mycotic Injections —Fungus infections rarely produce massive 
pleural effusions However, the pulmonary lesions may spread to the 
pleura where abscesses form and on aspiration the fungi may be found 
when cultured The section-sediment as mentioned previously mai 
show the organisms Pleural lesions due to fungi have been found in 

(a) actinomycosis, (b) streptothncosis, (c) blastomycosis, (d) sporo 
thricosis and (e) primary coccidioidal infections and coccidioidal 
granuloma 

4 Parasitic Infections ~(a) Echinococcus cysts of the lung may rup 
ture into the pleura or may form in the pleura The withdrawn fluid 
contains characteristic hooklets The disease is rare in this country 

(b) Pulmonary distomiasis (lung fluke) is common m Japan and 
China It is occasionally associated with a pleural effusion 

(c) Amebic infection of the pleura may occur as a result of rup- 
ture of amebic liver abscess through the diaphragm into the pleura 
cavity The resultant abscess usually ruptures directly into the lung 
and may be found in the sputum The pleural effusion which may re- 
sult is first serofibrinous and sterile but may become purulent ' 
secondary infection The cells are usually polymorphonuclears an 
eosinophils with few lymphocytes Arnebae may be found in the flui 

5 Tulareima —Pleural effusion is common m pulmonary and typ 01 

tularemia It appears later in the disease, sometimes four weeks a tc 
the onset It may persist for many months and therefore is easily con 
fused with tuberculosis Thirteen of ninety-five patients reported ' 
Blackford and Case 0 had pleural effusion The fluid is slightly tur 1 > 
yellowish, with a specific gravity above 1 017 The total cell c0 ’j nt ,' 
not high and lymphocytes predominate The diagnosis can be made J 
recovery by B tularense from the fluid, by agglutination titer o t 
fluid and patient’s blood, or by inoculation of a guinea pig The Ja 
should be done with care as there is a high incidence of tularemia 
laboratory workers . 

6 Rheumatic Fever —Pleural effusion is not uncommon in r 
mane fever It may occur as a primary mamfestanon, often m 3SS0C 
non with pericarditis, as a result of pulmonary infarction, pneumo 
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or cardiac insufficiency The fluid is usually clear, slightly turbid and 
straw -colored Red blood cells may be present m sufficient numbers to 
give it a sanguineous appearance It clots quickly, contains varying 
numbers of polymorphonuclcars, lymphocytes, endothelial cells and is 
sterile on culture. It is rarely present in large quantities 

7 Lupus Erythematosus Dissemmata —In this disease there is a ten- 
dency to recurrent serosias The pleural effusion that may occur has 
the characteristics of a serofibrinous exudate 

8 Polyserositis —The pleural effusion in polyserositis is associated 
with a pericardial and peritoneal effusion Inasmuch as the usual cause 
is tuberculosis, the fluid has the characteristics of the serofibrinous 
effusion seen m tuberculosis 

9 Specific Diseases rarely associated with pleural effusions include 
(a) syphilis, ( b ) smallpox, (c) anthrax, (rf) undulant fever, (e) 
meningococcus sepsis, (/) typhoid fever ( g ) bubomc plague ( h ) 
sarcoidosis and (i) malaria 

C Effusions Duo to Malignant Tumors of tho Plaura —Practically all 
tumors which invade the pleural and cause effusion are secondary 
Occasionally one finds a malignant tumor which suggests a primary 
endothelioma of the plectra, though many pathologists doubt its exist- 
ence The fluid in malignant effusions is either straw-colored serous 
serosangumeous or frankly bloody As already stated, the majority of 
bloody fluids particularly in the older age group, are due to malig- 
nancy However, not more than half of malignant tumor fluids are 
bloody The specific gravity' averages 1 017 Tumor cells can be dem 
onstrated in SO per cent of all cases by the Mandelbaum method If 
one excludes the effusions due to pressure on mediastinal vessels, the 
percentage is still higher Such effusions are m reality transudates. 
Metastatic tumorous effusions arising from tissues other than the lungs 
almost invariably will show tumor cells 
D Effusion of Meigs Syndrome —Meigs’ sy ndrome is given an impor- 
tant heading m spite of its rarity in order to call attenaon to a very 
important type of effusion, knowledge of which is relatively recent 
Moreover, it is difficult to classify it with any other effusion The syn- 
drome first reported by Meigs" in 1937 is that of a benign ovarian 
fibroma with pleural effusion and ascites The fluid has the character- 
atics of a transudate. It is usually dear, straw-colored, rarely hemor- 
rhagic, specific gravity of 1 016 to 1 018, albumin content is low, the 
«Us are few in number and are predominantly lymphocytes. The 
cause of the effusion is unknown, but the recognition of the syndrome 
is extremely important as removal of the fibroma is curative of the 
mure picture Deaths have occurred in unrecognized and unoperated 
cases One must therefore keep the syndrome m mind in all unex- 
plained effusions m the female. Ascites may be so slight as to be over- 
looked while the pleural fluid ma\ be large in amount. 
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TREATMENT OF IMPORTANT TYPES OF FLUIDS 

A Noninflammatory Fluids -1 Hydrothorax -Treatment is direcced 
primarily to the cause of the transudate If the fluid is small m amount, 
it may be left to be absorbed spontaneously If it is large enough to 
produce symptoms of dyspnea, cyanosis or displacement of the medi 
astmum, it should be aspirated 

2 Hemothorax — The essential treatment is early aspiration without 
air replacement Unless there has been sufficient bleeding to produce 
pressure symptoms, aspiration is delayed to the second or dnrd day 
following the hemorrhage The blood is removed daily by aspiration 
until the pleura is dry By limiting the amount of fluid removed to 
about 500 cc reactions are usually avoided If they should occur, 
aspiraaon should be discontinued Ocassionally it may become neces- 
sary to introduce air if there is evidence of a recurrent hemorrhage of 
the lung or to counteract the feeling of tightness or pain in the chest 
which may result from aspiration Massive clot formation occurs in 
about 5 per cent of cases (Carter and Debakey 12 ) Aspiration in such 
cases is difficult The presence of large clots prevents the lung from 
expanding and would result m extensive fibrosis of the pleura and 
atelectasis of the lung If, after several weeks, lung expansion has not 
occurred, the clots should be removed by operation sometimes with 
decortication of the lung and the chest closed up tight 

3 Chylothorax —Treatment is directed to the primary cause of the 
disease Aspiration may be necessary because of pressure symptoms 
Smith and Wohner 18 advocate the intravenous injection of the chvle 


back into the patient . 

4 Cholesterothorax —Aspiration is done to clear out the pkuta 
cavity m an attempt to assist expansion of the lung The pleura usual \ 
remains very thick, inasmuch as a prerequisite of the formation of the 
crystals is a long-standing effusion, usually of several years’ duration 

B Inflammatory Fluids —1 Pyogemc Empyema —Repeated aspirau° n 
of the pus occasionally cures an empyema, particularly m therein 
Continuous closed drainage as described by Mozingo 14 and Hart nrn 
be used While many patients have been cured by closed drainage, 
there are many objections to the method and it should be used o y 
when there is some contraindication to open drainage Thoracotomy 
with removal of a portion of a rib is the procedure of choice The rnos^ 
important principle m the surgical treatment of empyema is die se ec 
tion of the time of operation This should be done when the pus 
become thick, as by this time adhesions have formed and usually t 


pneumonia has quieted down 

Penicillin is proving an invaluable aid m the treatment of the cn 
pyema due to the pneumococcus, streptococcus and staphylococc 
Daily instillations of 25,000 to 50,000 units direcdy into the p‘ e 
cavity are made Prior to the injection of the pencillin, the pus 
aspirated and the pleural cavity irrigated with normal saline so!uU° 
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In a few days the pus becomes sterile and thin, following which daily 
aspirations should be made. Thickening of the exudate with accumula- 
tion of much fibrinous material may necessitate thoracotomy Appar- 
ently some cases of coccal empyema may be cured bv penicillin, 
without surgical drainage (Tillet, Cambier and McCormack 16 ) 

2 Tuberculosis — All cases of tuberculous pleural effusions should 
be treated by the general methods of treatment of tuberculosis, namely, 
bed rest, fresh air and adequate diet Small nonpurulent fluids will spon- 
taneously absorb Large accumulaaons must be removed and careful 
x-ray study of the lungs made. If there is obvious pulmonary involve- 
ment, air should be introduced and a pneumothorax maintained If the 
lungs are not visibly imolved, aspiraoon alone is indicated Rest in 
bed should be maintained for several weeks after all fluid has disap- 
peared and then the patient may be allowed up on graduated exercise 
Obviously, in those cases in v. hich there is considerable involvement 
of the lung, bed rest may have to be maintained for a much longer 
period 

The pure tuberculous empyema is treated first of all by repeated 
aspiration. Irrigation of the pleural cavity with normal saline or 
Dakin’s solution is usually' advisable. This can be done with a three- 
way stopcock by which one can aspirate pus, evacuate it, replace with 
air, and then wash out with saline (Matson 17 ) This is done m 100-cc. 
amounts with final complete emptying of the pleural cavity and re- 
placing with air 

If repeated irrigations do not control the empyema, the next step is 
the use of oleothorax The oil used is gomenol either m paraffin oil or 
olive oiL Gomenol is a volatile oil which inhibits the growth of 
tubercle bacilli m S per cent concentration and staphylococcus in 10 per 
cent A pleuropulmonary fistula is a contraindication to its use Tins 


can be determined by the introduction of a few cubic centimeters of a 
harmless dye such as methylene blue into the pleural cavity following 
which the paaent s sputum will be colored if a fistula is present. The 
producoon of an oleothorax is accomplished by repeared aspiration of 
the pus followed by replacement with 5 per cent gomenohzed paraffin 
oil until the entire cavity is filled with oil Complete details of the 
method are given by Matson 17 In the majority of cases, thoracoplasty 
becomes necessary to control the empyema This is done to completely 
obliterate the pleural space and thus get rid of the effusion 
In the mixed mfecnon type, there is a complication of a pyogenic 
and tuberculous empyema. One may try a disinfection type of oleo- 
thorax using 10 per cent gomenolized olive oil 17 If this fads, thorac- 
otomy should be done first to dram the secondary infection, to be 
followed later by thoracoplasty 


3 Fungus Infections -Fungus infections are treated bv wide sur- 
gical dramage and excision of diseased tissue. Large doses of potassium 



Treatment of the remaining types of inflammatory effusions con 
sist primarily of the treatment of the underlying disease and requires 
no special consideration 

C Effusions Due to Malignant Tumors —These present a hopeless prog 
nosis Repeated aspiration may give the patient temporary relief X-ray 
therapy is valueless One must be certain that the effusion present in 
association with a tumor of the lung is caused by metastasis! to the 
pleura, as such an effusion may be benign 

D Effusion Due to Meigs' Syndrome —In this rare and easily over- 
looked disease, removal of the ovarian fibroma results in a brilliant 
cure The patient should be first prepared by aspiration of the pleural 
effusion 

SUMMARY 

1 The important diagnostic methods in the study of pleural fluids 

are outlined The most valuable procedures in the nonpurulent effu- 
sions are the determination of the specific gravity and the study of the 
cells in the fluid The latter is best carried out by the section-sediment 
method of Mandelbaum The significance of the various cells found in 
pleural fluids is given in detail The bacteriology of the purulent effu- 
sions readily determines the underlying disease Tuberculosis must 
always be kept in mind as a possible cause Fungus infections occa- 
sionally invade the pleura and are readily overlooked unless specificalh 
investigated ( 

2 All known pleural fluids are classified Particular emphasis is laid 
on the effusions due to tuberculosis, tularemia, and Meigs’ syndrome 

3 Treatment of the important types of pleural effusions is given 
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DIFFERENTIAL DIAGNOSIS OF PRECORDIAL PAIN 


Julius Jensen MX) , Ph D (Med ), M R CS (Eng) 

L.R CP (London)* 

With improving differential diagnosis the study of precordial pain 
becomes increasingly complicated Our recent enthusiasm about “coro- 
nary pain” has for a while led us to overlook manv conditions which 
non emerge as problems of differential diagnosis Many patients seen 
m cardiological consultation practice do not have heart disease al- 
though their symptoms at one tame or another may have been quite 
deceptive. In 1935 Herrick 1 listed no less than twenty-eight different 
conditions which had been mistaken for coronary thrombosis Special 
papers have described many aspects of the problem, but because of its 
importance, it was thought worth v, hile to review as a whole the vari- 
ous mechanisms of precordia! pain and the various diagnostic diffi- 
culties involved in each one 


MYOCARDIAL ANOXEMIA 


We accept the concept that anoxemia of the myocardium is painful 
and is the cause of most pain arising from coronary disease, be it 
‘angina pectoris of effort and of emotional tension,” infarction of the 
my ocardium or the less easily defined “coronary insufficiency ”* We 
also agree that a simdar mechanism probably is effective in a number 
of conditions in w hich die coronaries may be functionally intact. This 
would be feasible if the blood pressure for any reason is lowered to a 
point where it is unable to maintain an adequate supply of blood in 
the coronary system If coronary disease interferes with arterial func- 
tion such pain is, of course, brought on more easily Anemia itself is 
not necessardy a cause of precordial pain, but it may facilitate its pro- 
duction by other factors Sometimes lowering of the blood pressure 
causes precordial pain by an indirect mechanism, it favors thrombus 
formation in arteries which are atherosclerotic. This is the mechanism 
seen after operations,' and also after drinking ice water 1 which pre- 
sumably leads to cooling and dilation of the coronaries near the 
esophagus and consequendy to slowing of the blood stream with 
thrombosis The low blood pressure may be at least pardy responsible 
when hypotensive, hyposthentc {arsons complain of precordial pun 
on effort. Another similar cause of pam through inefficient blood flow 
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is seen in marked tachycardia or in marked bradycardia When tachy- 
cardia reaches the critical stage the diastolic phase may become too 
short for ventricular filling Consequently, the stroke volume is dimin 
ished and the myocardial nutrition suffers The resulting pain has re- 
peatedly been confused with that of myocardial infarction Anoxemia 
of hypercyanosis of mitral stenosis 5 may cause a pain which m all re- 
spects resembles that of myocardial infarction 

Myocardial nutrition may be impaired by actual blocking of the 
coronary arteries This may be organic or, possibly, functional Or- 
ganic blocking of the coronary arteries may occur at their onfices, 
which may be blocked by vegetations or by syphilitic changes of the 
aorta Syphilis of the coronaries themselves has been described but is 
rare The typical coronary atherosclerosis and arteriosclerosis occur- 
ring along the course of the arteries gives rise to the classical angina 
pectoris of effort and of emotion This is almost certainly a pam of 
relative ischemia brought about by failure of the coronary circulation 
to dilate sufficiently to carry the increased load of blood required for 
increased cardiac work It is readily relieved by rest The precordial 
p am of similar distribution in patients with known coronary disease, 
but occurring at rest, even awakening the patient from his sleep, is 
called pain of coronary insufficiency, which it almost certainly is, 
although the exact mechanism of its production is obscure In its 
milder forms it may closely resemble the sensations of “heart con- 
sciousness” or “neurocirculatory asthenia ” Perhaps m some cases the 
two conditions overlap 

It is thought that spasm of the avail of the coronary arteries can pro- 
duce a similar pam, but that has not been definitely proved The 
coronary arteries do possess vasoconstrictor nerves, and we know that 
smooth musculature generally is influenced by emotions Striking ex- 
amples of this are “spastic colitis” and emotional increases of blood 
pressure Smooth musculature is almost certainly involved in other 
psychosomatic manifestations Offhand there is, therefore, no reason 
why smooth musculature of the coronary arteries should not be in- 


volved m precordial pain arising from psychic conflicts 

If this mechanism does exist, it may be coexistent with two other 
mechanisms of unquestioned reality One is the precordial pain xvhic , 
in the presence of established coronary atherosclerosis is produce 
only by emotional stress It seems almost necessary to assume the P rcs " 
ence of some such functional factor when patients complain of P ain 
when they get angry xvhile a whole day’s quail-shooting can be accoro 


phshed without discomfort 

The other mechanism is marked lowering of the threshold of f iVn 
This will presently be discussed, but when severe precordial P n,n 
occurs m young hypersensitive persons under emotional strain, and t e 
pam is projected along the verv same cutaneous segments xvhich earn 
the pam of true angim pectoris, it seems entirely likely that a spas 01 
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of the coronary arteries as well as a lowering of the threshold to pain 
may be involved Another observation which supports the conception 
of coronary spasm as a cause of precordial pain is the reflex change 
nhich may occur in the electrocardiogram xthen pain arising from 
some organ below the diaphragm is referred to the paths along which 
cardiac pain is generally projected. The simplest explanation of these 
changes is that the pain being referred to the cardiac nerves causes 
coronary spasm xvhich in turn is responsible for the myocardial 
changes (ischemia) \t hich affect the electrocardiogram 

It is, therefore, probable that coronary spasm may cause myocardial 
pain, and that the pain results primarily through myocardial ischemia 
Whether the actual spasm may cause pain as it does for instance in gall- 
stone colic is perhaps too obscure a question to be answered at this 
time. 

SPASM OF SMOOTH MUSCULATURE 

While it is not possible to establish that spasm of coronary muscula- 
ture in itself causes pam there is no question but that spasm of smooth 
musculature elsewhere m the body mav do that and that such pain 
may referred to the precordium 8 7 


Case I— A 65 year old white housewife had been nervoui for a year She 
had been under a psychiatrist's care in the hospital during April and May, 1943 
About May 1 1944 she began to get spells of pain beginning in the top of the 
epigastrium, radiating to the back and np the chest into both shoulders and 
into both arms. There was no known er citing cause they might come on an> 
tune of the day or night. On walking she sometimes got an oppressive feeling m 
the epigastrium The pain would last forty fire to serentj fire minutes anal 
the took empinn which relieved it She suffered from gas and was relieved of 
her pain if she could pass it. The pain made her walk the floor and doubled 
her up She did not vomit. She had indig es tion following cheese and “7-Up ” 
Anything eaten at night would give her tronble later on Altogether she had 
twenty five attacks when first seen on May 7, 1944 She was referred by an 
excellent surgeon as a case of heart direase. 

The physical examination revealed a well nourished woman with a blood 
pressure of 156/80 (later 176/82) The heart was normal transverse in position, 
*e aoruc shadow was wide and tortuous The electrocardiogram was normal 
The abdomen was slightly tender st the top of the epigastrium, but there was 
no tenderness over the gallbladder on repeated thorough palpinon. 

The patient was thought not to have heart disease. A ray of the colon allowed 
spastic sigmoid colitis, for which she was treated. However, the symptoms Der 
«wd and became worse and on June 23 1944 fnrther x ray exanunauon revealed 

WWT d,S *“ C ° pmaon tho "-^ gallstones, she was tmpt^ed 

louowing operation, and has had no more attack* ^ 

Numerous similar cases mav be found in the literature where thev 
record ma n > diagnostic difficulties and mistakes ThuT pa^rs on ^ 

Z:T° l Z S,, ° m T‘7 C 7T Ty d,sease md Sadder disease 
fT 3 5 f aPP 7 d Cbe pr0blcrn 15 far fr °m being solved 

tW r ,ng f3C T COntribut f e t0 rhe diagnostic problem ( 1 ) Al- 
though the exact pathogenesis of neither of these conditions « known 
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an element of disturbed lipoid metabolism is mvolved in both They 
are both likely to occur in late middle age in ovemourished persons 
(2) Both of them are often associated with dyspepsia of varying de- 
grees (3) If in coronary disease the myocardium becomes insufficient 
the resulting congestion of the liver may produce pain and tenderness 
which may suggest gallbladder disease (4) The pam of gallbladder dis- 
ease may be referred over the precordium and in its severity (as in our 
case) may suggest heart attacks If such patients are electrocardio- 
graphed during an attack, the electrocardiogram may show changes 
which suggest coronary insufficiency These may clear up when the 
patient recovers It remains questionable whether these changes are on 
an entirely functional basis or whether they reveal an otherwise 
latent pathologic state of the coronary circulation (5) Finally, and 
most confusing is the fact that the two conditions may coexist in the 
same individual 

Precordial pam arising from heart disease shows an amazing vanetv 
in its cutaneous projection, which is difficult to explain Fibers which 
have already carried pain due to other causes are predisposed to pro 
ject heart pam when it occurs Boas 9 has made some interesting obser- 
vations m this field In a patient with angma pectoris and with an 
abscessed tooth, the anginal pam would radiate to the affected tooth 
(Mackenzie) Anginal pam m the neck may be associated with arthritis 
of the left shoulder, anginal distribution in the lower part of the chest 
and upper abdomen may be associated with peptic ulcer or gallbladder 
disease On the other hand, a patient who has both gallbladder disease 
and coronary disease may feel pam over the precordium which other- 
wise has the characteristics of pam arising from gallbladder disease. 
This brings up the interesting but as yet unanswered question as to 
whether such location of radiation is a first evidence of coronary dis 
ease, so far subchmcal All of these considerations necessitate extreme 
caution m differential diagnosis m cases presenting unusual features 

DIRECT IRRITATION OF NERVES 

Direct irritation of the cutaneous nerves along which cardiac pam IS 
usually projected may produce a clinical picture closely resembling 
heart disease The literature contains many such cases The most com 
mon cause of error is artlmtis of the spine, pinching the nerves 11 1 1S 
pain may be affected by exercise and may be severe Whenever P a ' 9 
projected along the thoracic nerves does not sound quite typical 0 
angina pectoris, x-ray examination of the thoracic spine is indicated 

Another less common cause of error is herpes zoster, as illustrated m 
the following case report 

Case II —The patient, a 63 year old woman, had previously been well 
for asthma which was well controlled by various remedies Her mother die ^ 
a heart attack On the night of September 11, 1944 she developed suddenl) ^ 
severe pam in the left side of the chest, especially over the upper sternum, 
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radiating into the left arm The pain was very severe and kept her awake roost 
of the night. It was oppressive and at the same time burning in character waxing 
and waning at ames becoming exceedingly severe The next day she felt better 
but with the coming night it again increased in seventy She felt compelled to 
twalen her husband who called their physician at 4 00 A.M On hu arrival the 
pain had subsided somewhat and the patient looked remarkably well. There was 
no dyspnea. The blood pressure was 164/86, the heart rate 76 with regular 
rhythm and the sounds of good quality The lungs were clear and there was no 
tenderness anywhere. Because of the distribution and character of the paro it 
was thought that she hid suffered a myocardial infarction and she was admitted 
to the hospital the following morning During the next two day* she felt well, 
and slept most of the time Only once did the pain threaten to return and it 
was promptly controlled with codeine. The electrocardiogram was normal, tem- 
perature, blood count and sedimentation rate remained normal On the morning 
of the 15th she was found to have a typical rash of herpes zoster extending over 
the left chest and down the inside of the left arm. 

In this case there is no reason to believe that the patient had heart 
disease, but cases have been reported (Spillane and White 11 ), in which 
herpes zoster and heart disease have coexisted 
In this connection, must be mentioned certain obscure cases of neu- 
ralgia of the thoracic nerves which are difficult to explain. Neuralgia, 
however, should remain a "back to the wall” diagnosis after all other 
possibilities have been exhausted Myositis of the muscles of the neck 
and about the thorax have also been mistaken for heart disease 

IRRITATION OF SEROUS MEMBRANES OF THE CHEST 

Mediastinal emphysema , 11 mfhsmmatum of the serous membranes of 
the mediastmum, of the pleura and of tbe pericardium 1 * have all been 
mistaken for pain of coronary origin, especially myocardial infarction 
One difficulty is that myocardial infarction, extending to the surface 
of the heart, may cause pericarditis Also, pericarditis may m turn 
affect the underlying myocardium and the resulting electrocardio- 
graphic changes have been mistaken for those of myocardial infarction 
which they may closely resemble. Only in recent years have the elec- 
trocardiographic changes of pericarditis been recognized as having spe- 
cific features which separate them from those of myocardial infarction. 
It is not uncommon to see young persons with pain in the chest which 
Was thought to arise from myocardial infarction, but which really was 
a symptom of pericarditis Weinstein 15 has recently published a senes 
of cases which emphasize the difficulty intolved in differential diag- 
nosis. The difficulty is further complicated by the possibility that 
acute respiratory streptococcal infections may be associated with rheu- 
matic endartenuc changes of the coronanes uhich in some cases may 
OC related to the more typical forms of coronary disease (Weinstein, 
loc as ) It is obvious that we are dealing with a large field which is 
inadequately explored and which is filled with possibilities of diag- 
nostic errors, b 
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Pulmonary thrombosis, often complicated by pleurisy, may ca 
electrocardiographic changes which strongly resemble those of p 
tenor infarction The changes are thought to be due to reflex spasrr 
the pulmonary vascular bed which places sudden excessive strain 
the right ventncle Aggravation of the pain on respiration is a valua 
but not conclusive symptom favonng inflammation of the plei 
Acute pericarditis occurs typically m young persons who have pre 
ously been well, very often the pain is preceded by a cold There tl 
follows a sharp precordial pain, often aggravated on deep lnspirati 
If the condition begins as a mediastinitis there may be pain behind i 
sternum and on swallowing There follows a rather severe febi 
reaction with temperatures somewhat higher than are seen m uncom; 
cated myocardial infarction Often the characteristic changes in i 
electrocardiogram and the development of pericardial effusion \ 
establish the diagnosis This picture may closely resemble that of mj 
cardial infarction in young persons 

Case III —A 52 year old insurance execunve who had previously been w 
attended a heavy business luncheon on August 9, 1944 following which he : 
indisposed In the afternoon he developed severe abdominal pain which ' 
diagnosed appendicitis and an appendectomy was performed that evening 0 
valescence was uneventful and on the 18th he was allowed out of bed Hav 
been up about twenty minutes he felt faint, developed a sense of constrict 
about the chest, and dyspnea There was at no time cough A heart attack ' 
suspected and an electrocardiogram was taken, it showed certain abnormal! 
which were interpreted as indicating myocardial infarction and the patient s 
treated accordingly During the next five days the pain returned and he r 
some fever He continued to be short of breath, but had no cough 

On August 23 the patient was admitted to the hospital where lie arm 
after a 100-mile ambulance nde He was very sick with extreme dyspnea a 
vomiting He subsequently quieted down and felt well except for dyspnea 
the 24th he had a pain across the right chest and soon another one in the 1 
chest where a friction rub was heard The electrocardiogram taken in the hi 
pital similar to the one taken before, showed pathologic changes but no 
which were considered characteristic of infarction An x-ray examination show 
a definite enlargement of heart and shadows through both lung fields, suggesu 
of pulmonary infarction The diagnosis was postoperative pulmonary infarcnc 
For the next week he was comfortable, free from pain and fever and on be 
tember 3 he was returned home for further care On September 4 he sudder 
became vorse with dyspnea and precordial pain and he died that afternoon t 
autopsy showed a recent massive thrombus of the left pulmonary artery, s evc 
pulmonary infarcts, but no myocardial infarction 

PAIN ARISING FROM STRETCHING OF TISSUES 

The stretching of various tissues in the body, even to the point < 
rupture, may be associated with a severe pain which may be asenbf 
to heart disease This mechanism operates in a variety of disordci 
Most dramatic is rupture of the aorta, sometimes with the formatic 
of a dissecting aneurysm 10 The clue to the correct diagnosis lies in tl 
proper evaluation of the history and symptoms The strecthing at 
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tearing associated with the occurrence of pneumothorax , 17 have been 
mistaken for myocardial infarction Abdominal organs, especially the 
stomach, may give rise to symptoms in a similar manner Stretching 
of muscle must be the explanation of the pain arising from diaphrag- 
matic hernia 18 or even from the acute distention resulting from dietary 
indiscretion. 


C«e IV —This 49 year old merchant was invited to a spaghetti feast on Jane 
10 1944 In anticipation of the meal, he ate very little during the day but about 
8 o dock he sat down to a large and nch repast. In the course of the meal 
he had five good-sized highballs. On getting home about midnight he felt nau 
seated, but managed to get to sleep He awoke at 2 30 and felt thirsty He drank 
two glasses of ice water and vent back to sleep At 7 30 he awoke with a 
terrific ’ pain across the epigastrium baking soda and an enema increased the 
pain. He rndneed vomiting but the pain persisted A hypodermic Injection of 
morphine failed to relieve the pain additional medications put him into a stupor 
which deepened into sleep from which he awoke the next morning when the 
pain vas gone. A local consultant, a man of excellent judgment, and the family 
doctor were uncertain of the diagnosis. Electrocardiograms taken on June 14 
»nd about July 20 and on August 22 were all alike and within normal limits. 
There was some widening (near 0 10 sec ) of the QRS complexes, with a very 
shallow Qi and slurring of the downstroke of R. S-T segments and T waves 
were definitely normal in all leads 

As a matter of precaution, but not of conviction, he was treated as having 
had a myocardial infarction, although he had no more symptoms of any kind, 
neither cardiac nor digestive. 

A physical examination on August 22, 1944 showed the heart to be transverse 
m Position, but not enlarged The action was regular with a rate of 90 There 
were no murmurs and the blood pressure was 112/70 The physical examination 
of abdomen was normal. 

Though the possibility that be had had an infarction cannot be excluded 
mere was no suggestive evidence other than the pain, for which, however 
mother satisfactory explanation was available. 


In such cases the differential diagnosis can be exceedingly difficult 
11 may in the last analysis be impossible to exclude one or other condi- 
Qon with certainty Although the diagnosis of acute mdigestion has 
lost favor, having so often led to the serious mistake of overlooking 
myocardial infarction, it still remains as a clinical entity which may 
closely resemble myocardial infarction 
The stretching of tissue may involve the heart itself, without infarc- 
tion taking place, though the resulting pain may be immediately caused 
ischemia It has been suggested that such stretching occurs in the 
nght ventricle in right ventricular strain and it is possible that some 
tonn of injury to the myocardium may result from acute heart strain 
and also from traumatic injury to the chest wall This latter condition 
^medicolegal aspects which have been extensively discussed m the 
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pam which extended from die second left intercostal, space close to the sternum 
to the apex area In the afternoon she developed breathlessness and the pain 
returned' without effort on her part This condition persisted to a varying degree 
during the next few days Medical examinations at the time failed to reveal 
subjective findings and she gradually recovered as long as she did not exert 
herself 

However, on effort and under emotional strain she would develop a feeling 
as if her heart “drew up,” she would get short of breath, her heart would beat 
fast and she would develop a “nervous chill” She would get such attacks at 
irregular intervals They prevented her from holding a job up to the time of 
the examination (September 18, 1944) 

There is now a compensation suit involved in the case 
The physical examination was entirely normal The heart was well within 
normal limits as to size and shape The heart rate was 84 and the rhythm regular 
Over the pulmonic area was a soft systolic murmur and die electrocardiogram 
was entirely normal 

Realizing that this patient’s symptoms may possibly have been 
aggravated by the consideration of compensation, this case must never- 
theless be considered one of effort syndrome 

Case AT —For five years this 42 year old doctor’s wife had had attacks of 
visehke precordial pain radiating along the inner surface of the left arm. 

The pain would come on once or twice a month, especially near her men 
strual periods, at any time during the day or night, it could be caused by fnght, 
scare or worry Sometimes it was relieved by nitroglycerin, sometimes codeine 
was required for its relief She was allergic to many dungs and had suffer 
migraine headaches 

She had been to several heart specialists and clinics without other satisfaction 
than a negative cardiac diagnosis which left her with her pain 

The physical examination on February 22, 1938 revealed a heart normal on 
fluoroscopic examination, a blood pressure of 142/84, pulse of 80 and no miir 
murs The electrocardiogram was normal 

While she was m another room being prepared for fluoroscopic examinauo 
her husband told the physician that the first time she felt the pam on 
when they returned from a party to find their home in flames with the chi 
asleep on the second floor Her reaction to this experience had been a se\e 
precordial pam, which she henceforth felt whenever she became excited. 

She was then treated by psychotherapy , 

On March 3, 1939 her husband wrote T am pleased to report dint she 
feeling fine just so long as she does not overexert herself and avoids worry 


THE THRESHOLD TO PAIN 


the 


In the evaluation of all of the conditions discussed in this paper 
matter of the threshold to pam is important It determines the severit) 
with which the patient complains and it varies greatly from person 
person, being influenced by the general state of the patient. It 
lowered by previous pam and fatigue, raised by vigor and good heait^ 
Any given nerve path can be trained to become more sensitive u 
patient focuses his attention on it, consequently, patients who wa ^ 
for evidence of heart disease are more likely ro feel it, irrespective 
whether the impulses traveling along the nerve paths are physiology 
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or part of organic heart disease When complaints of precordial pain as 
a simple result of fatigue and introspection occur in hypostheruc or 
nervous persons in whom a physical examination reveals normal cardio- 
vascular findings, the diagnosis of neurocirculatoiy asthenia is easy, but 
when such complaints occur in persons who must be suspected of or 
are known to have organic heart disease, it may be extremely difficult 
to determine how much of the patient’s complaint can be treated 
lightly In the following t\\ o cases it is not clear how great a part was 
played by the hypersensitiveness of the patient s nervous system. 


Case VEL— ' This 47 year old lawyer of French descent was high strung and 
emotional His brother whom he frequently saw was suffering from frequent 
and severe attacks of angina pectoris. 

He consulted a physician because one year ago he had suffered occasional 
precordiil pains. The pains across the chest were just severe enough to cause 
him to rest and would leave in two to three minutes. There were oho sharp 
pains about the left clavicle. These symptoms disappeared but returned at the 
beginning of the year and have persisted since. They sometimes were brought 
on by walking but emotional strain did not seem to affect them 

The patient was of sedentary habits and smoked thirty to forty cigarettes a 
day 

The physical exommaoon on May J9 1944 was entirely normal His blood 
pressure was 108/84 His heart shadow was well within normal limits and his 
electrocardiogram was entirely normal. 

Thus there was nothing on which to base a diagnosis other than a rather 
DTNcal history The conclusion was that this paaent s complaints were probably 
psychogenic but that a final diagnosis should be deferred 


Cato Vni.-A 40 year old insurance man, who weighed 21 J pounds, was 
highly strung and overindulged in both food and alcohol. He had for two years 
complained of an ache m his left pectoral muscle. This ache was never severe, 
it came and went periodically more so after ovenndulgence and heavy smoking 
Over the last two years the pain bad not changed appreciably and it was not 
affected by physical strain or emotion. 

Two weeks ago his business partner suddenly dropped dead with heart disease 
and this caused him to look into his own condition. 


When seen on August 16, 1944, he appeared a large, potatonc looking man 
Abe heart was definitely of normal size and outline under the flu orosco pe. The 
»cutm was regular with a rate of 88 No murmurs were heard. The blood pres- 
tUr *_'v*s 118/96 The electrocardiogram was normal (transverse heart) 

The man was highly sensitive and all findings were near or within normal 
~®\ Yct hc had * increase m diastolic pressure and he presented the 

B«wral appearance which one frequently sees associated with coronary disease 
■t * somewhat later age. 

n,. T l!f. dl ? ?n0 y ™ « rl >\ hypertension and cardiovajeolar bvpersthe 

“■a. but dose observation for further developments was recommended 


Even trivial complaints should always be taken seriously in patients 
who are known to have coronary- disease (especially if they have pre- 
VKiusly had an infarction) and tv ho have been fairly free oTswipmms 

Sunn£ CenC T T e / ym ?“ mS ™Y be *= harbors of a Solent 
eruption as is shown by Case DC 
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Case IX —This 50 year old artist had a very severe posterior infarction 
eighteen months before his death Following his recovery he was in reasc 
good health though he passed through periods of threatening left vena 
failure At no time prior to his death was there evidence of any other mfai 
When seen m June he had few symptoms and during the next three mon 
felt exceptionally well He resumed his work of etching and was very prod 
in his studio which was on the second floor On September 17 and 18 1 
not feel quite so well and complained of little socking pains around his 
On the morning of the 19th he woke at 7 00 am, early for him, with 
indefinite complaints of dyspnea and restlessness When seen at about 3 0 
he had no particular complaints, but he did not feel inclined to climb his 
stairs unol he had been reassured 

The physical examination was entirely normal and there were no cl 
m the electrocardiogram since June 30 except shght T wave changes i 
chest leads, which were ignored as such changes are frequendy seen in p: 
with coronary disease He was discussing his future plans including tn 
Pans after the war At 3 30 pjwc he left the physician’s office with his 
brisk walk About five o’clock his physician received an urgent call to his 
and arrived a few minutes later to find him monbund, yet mentally clea 
stating that he was dying He died a few minutes later 


CONCLUSION 

Tlie purpose of this presentation has been to emphasize the mult 
lty of conditions which give nse to pain over the precordium 
winch can be mistaken for heart disease Not until the history is 
elusive and the objective evidence has substantiated the diagnosi: 
it be considered certain The clinician must always approach the 
with the thought m mind that precordial pam need not mean i 
disease Especially in young persons should coronary disease and i 
cardial infarction not be diagnosed on insufficient evidence S< 
coronary disease has serious prognostic implications and shorn 
cause for important modifications of the patient’s life, vhile < 
causes may be comparatively trivial and unimportant. 


BIBLIOGRAPHY 

1 Herrick, J B J M Soc New Jersey, 32 590 1935 (fr. White) 

2 Master, A M , Dack, S and Jaffee, H L Modem Concepts of Carcii 

cular Disease, Vol 10, No 11, 1941 , 

3 Master, A M , Dack, S and Jaffee, H L Modern Concepts of Caret 

cular Disease JA M A , 110 1415 1938 

4 Luten, D Am Heart J , 7 3 6 1932 

5 Burgess, A M and Elhss, L B New England M J., 22<5"937 1942 

6 White, P D Heart Disease 3rd ed New York, The Macmillan Co., 

p 504 

7 Boas, F P and Levy, H Am Heart J , 14 540 1937 

8 Mflute, P D Op at, p 503 

9 Boas, E P and Levy, H Loc cit 

10 Mackcnsie, J Heart, 2 2 65 1911 

11 Hanflig, S S JA MA, 106 523 1936 

12 Spillane, J D and White, P D Bnt Heart J , 1 791 1939 

13 Hamman, L Bull , Johns Hopkms Hosp., 64 1 1939 



DIFFERENTIAL DIAGNOSIS OF PRECORDIAL PAIN 523 

14 Schcrff, D and Boyd, L. J Clinical Electrocardiography Philadelphia, 

G V Mosby Co, 1940, p 130 White, P D„ Op CTt, p 504 

15 Weinstein, J„ Ann Int. Med, 21 252 1 944 
Id. White, P D, Op di n p 504 

17 Herrick, J B Loe at 

18 Jones, G M New England J Med, 225-963 1941 



THE CLINICAL USE OF DIGITALIS PREPARATIONS 


J K Lewis, M D * 




The fundamental principles governing the proper use of digitalis are 
the same today as they were when first laid down by Eggleston 1 al- 
most thirty years ago New preparations, usually pure glucosides 
derived from various sources, have become available These are effec- 
tive preparations and have a definite place m therapy but in the 
majority of patients the drug of choice is the crude drug Regardless 
of die preparation used, however, a knowledge of the general prin- 
ciples of digitalis dierapy derived from studies on the crude drug and 
an appreciation of its virtues are essential if one is to obtain its full 
benefit 

ACTION OF DIGITALIS 


A detaded account of the pharmacologic action of digitalis is beyond 
the scope of this discussion and may be found in the general references 
listed in the bibliography and in a recent paper by Gold and Cattell - 
One should recognize that the action of digitalis on the heart is of two 
lands, the first an effect on the rhythm of the heart which is brought 
about by vagal effects and by direct action on the conduction tissues 
of the heart, the second a direct effect on the heart muscle The first 
effect is responsible for both the favorable and unfavorable effects on 
cardiac rhythm, the second for the over-all increase in the efficiency 
of the heart as a pump Because of these different actions digitalis is 
useful in both arrhythmias and in fadure, and when the two are com- 
bined 

USE OF DIGITALIS IN HEART FAILURE 


General Indications —With few exceptions digitalis may have a bene- 
ficial effect on heart fadure It is effective in fadure with peripheral 
edema and venous congestion as well as in fadure manifested mainly 
by attacks of pulmonary edema It is most effective in failure associ- 
ated with auricular fibrillation and a rapid ventricular rate It is also 
effective when there is sinus rhythm 3 * 6> 6 and, although the chances 
of success are not as good as in the case of auricular fibrillation, sp cC 
tacular responses are sometimes obtained With sinus rhythm its effec 
tiveness may be related to the nature of the underlying heart lesion 
but evidence on this point is not strong enough to bar its use with an> 
of the ordinary varieties of cardiac lesions Marvin 4 found it m 051 
effective in arteriosclerotic heart disease while Wood 0 found it mo^ 
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effective in rheumatic heart disease It is probably ineffective in most 
instances of acute myocarditis but beneficial effects have been observed 
m the treatment of heart failure associated with acute rheumatic myo- 
carditis. Its chances of success are poor in heart failure associated with 
constrictive pericarditis when there is anus rhythm and it should not 
be used in treating the typical form of beriben heart. 

Indications Under Special Circumstances —There are special circum- 
stances such as aunculoventncular block, coronary artery disease with 
angina pectons or myocardial infarction and cardiac complications 
occurring with hyperthyroidism, acute infections or surgical proce- 
dures in which there may be some doubt about the advisability of 
using digitalis Here again the presence of heart failure is the determin- 
ing factor, but these situations deserve further comment. 

Heart failure associated with all degrees of aunculoventncular block 
has been successfully treated with digitalis T 8 • Apprehension over its 
use m these situations arises from fear that digitalis through its effects 
on conduction will increase the degree of block or precipitate Stokes- 
Adams attacks Precipitation of Stokes-Adams attacks would contra- 
indicate its use, but it is doubtful if slowing of the rate through increase 
in the degree of block would have an unfavorable effect. In complete 
block the drug is usually considered to be safe since no further change 
in conduction can take place. However, in three patients with failure 
and complete block Schwartz* reported fainting attacks in two and 
spells of unconsciousness in one during treatment with digitalis All 
were deliberately given more than the usual dose of digitalis but this 
report suggests that it is not entirely free of danger under these cir- 
cumstances In partial block one might anticipate trouble since Stokes- 
Adams attacks may occur with an increase in the degree of block, a 
change which would be favored by digitalis However, Blumgart and 
Altschule 9 systematically digitalized a group of patients with pamal 
block and did not observe untoward effects In sixteen of the nineteen 
patients in their senes the degree of block was limited to a delay m 
conduction Campbell 10 in observing block due to digitalis in a laige 
senes of patients noted no unfavorable effects. In this clinic one patient 
reported syncopal attacks during the course of 2 1 block induced by 
digitalis, and in a few ambulatory patients with complete block and 
mild faQur-e spells of faintness and of palpitation have been reported bv 
the patient during the administration of the drug It seems Likely there- 
fore that digitalis may occasionally induce unfavorable effects in pa- 
onus with various degrees of block, but when the chance of produc- 
ing tmdesired effects is weighed against the possibility of relieving 
heart failure the decision must be to use it. It should be given with 
caution. A week or longer should be taken to digitalize the panent and 
he should be observed with more than ordinary care. 

The indications for digitalis in heart failure in patients with engtna 
pectons or m those who have had mjocardial infarctions in the past 
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are no different than with other heart lesions associated with failure 
But with acute myocardial infarction the situation is different since 
both the drug and the disease favor precipitation of ventricular tachy- 
cardia and ventricular fibrillation With mild degree of failure it is 
usually best to withhold digitalis since failure often disappears as the 
general condition of the patient improves But with progressive failure 
or severe failure which is in itself endangering the patient’s life, digi- 
talis should be used There is a definite risk connected with its use but 
it is not prohibitive and should be accepted just as one accepts the risk 
of using large doses of quimdine for ventricular tachycardia under the 
same circumstances On theoretical grounds a ration of quimdine given 
along with digitalis should lessen the hazard of precipitating ventncu- 
lar tachycardia, but I know of no data bearing on this point 
In heart failure with hyperthyroidisvi digitalis is indicated just as it 
is in heart failure associated with other types of lesions In some 
patients with auricular fibrillation more than the average amount of 
digitalis is required to slow the ventricular rate, but as a rule the dose 
is within the expected range It is of no use in slowing the rapid sinus 


rhythm of uncomplicated hyperthyroidism 

Discussions of the indications for the use of digitalis in heart failure 
complicating infections and surgical procedures are included mainly to 
emphasize the fact that shock and shocklike states which complicate 
these conditions are not heart failure and are not benefited by digitalis 
However, these conditions are at times complicated by heart failure 
especially m older individuals and in those who have a chronic heart 
lesion Under these circumstances digitalis should be used in the usual 
manner 

Christian 11 has advocated the use of digitalis in certain patients two 
may later develop heart failure for the purpose of preventing it Al- 
though this proposal has merit there is little experimental or clinical 
evidence to support it, and the decision to use it for this purpose 
depends largely on the personal opinion of the physician 

The Administration of Digitalis in Heart Failure— One now has tie 
choice of a wide variety of effective digitalis preparations The newet 
preparations, usually pure glucosides from various sources, have a oe 
mte place in digitalis therapy but in most cases pills, compressed tab ets 
or capsules made from the leaf should be used These preparations 
retain their potency over long periods of time unless they become 
moist, and the size of the individual dose is uniform The tincture mav 
be unpleasant to take and deteriorates to some extent with age, but its 
mam disadvantage is the difficulty m obtaining uniform dosage because 
of the variation in the size of drops One rarely encounters difficulties 
due to variation m the strength of the drug and even if this sho 
occur it can be recognized by the effects on the patient 

The purpose of digitalis therapy is to produce the optimum thet a ' 
peutvc effect within a short space of tame and to maintain this effect 
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The requirements are seldom outside the range of 0 1 to 0 2 gm per 
day, although there are many patients at either extreme All gradations 
of dosage can be conveniently obtained with 0 1 and 0 2 gm tablets. 
When the requirements are not met by a regular daily dose of 0 1 or 
0 2 gm , a satisfactory ration may be obtained by giving a tablet every 
other day or five or six times weekly Only a few patients require 
more than 0 2 gm daily, and marked sensitivity is rare 
It is usually simple to judge, with both the initial and maintenance 
doses, when the optimum therapeutic effects have been obtained 
When there is auricular fibrillation the heart rate, not the pulse rate, 
is a simple and accurate guide A resting heart rate of seventy to 
eighty beats per minute is desirable With sinus rhythm one is guided 
by careful observation of the signs and symptoms of heart failure If 
improvement is striking, with relief of dyspnea and orthopnea and dis- 
appearance of signs of congestion, the problem is simple If improve- 
ment is less obvious it may be necessary to push the drug to the point 
of producing mild toxic effects, since there is often only a narrow 
margin between the effective therapeutic and toxic doses 
Toxic Effects —Of the toxic symptoms Joss of appetite, nausea of a 
particularly disagreeable sort and vomiting are the most common 
Diarrhea is less common and yellow vision is rare Disturbances of 
rhythm make up the remaining toxic effects Ventricular premature 
beats giving rise to bigeminal rhythm or occurring irregularly are com- 
mon, but those present before digitalis is used often disappear after- 
ward and do not contraindicate its use Ventricular tachycardia, 
auricular tachycardia, often with auriculoventricular block, auricular 
fibrillation and flutter and auriculoventricular nodal rhythm sometimes 
occur Various degrees of aunculoventricular block are not uncom- 
mon but smo-auricular block is rare The most frequent arrhythmias, 
and in many cases the less common ones, can be recognized at the bed- 
side However, ventricular tachycardia, the most serious of all the 
toxic effects, may be difficult to recognize It occurs almost exclusively 
with either gross overdosage or with the most severe degrees of cardiac 
damage It may be suggested at once by a sudden increase in heart rate, 
but this effect is often obscured since many of these patients already 
have a rapid rate It should be suspected, then, not only when there is 
a sudden increase in heart rate but when there is a gradual increase m 
rate or failure of the expected slowing of the heart after an adequate 
dose of digitalis An electrocardiogram will reveal at once the curious 
alternating ventricular complexes characteristic of ventricular tachy- 
cardia due to digitalis This plan will also insure the recognition o 
other arrhythmias due to toxic effects of the drug . 

Except m the case of moderate lengthening of conduction, digita '5 
should be stopped when any of the toxic effects appear, but it need not 
be abandoned It should be withheld until they are gone, then resume 
in a smaller dose When toxic effects occur with small amounts of t c 
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drug, other preparations should be tried Their use \\ ill be discussed 
later 

Contraindications —If the indications for the use of digitalis as out- 
lined above and the rules regarding toxic effects have been observed, 
there is little more to say regarding contraindications Digitalis is con- 
traindicated in ventricular tachycardia and in the typical form of 
beriberi heart. It is said to be contraindicated m hypersensitive carotid 
sinus syndrome, but in this clinic ic has been used in the treatment of 
heart failure in a number of such patients without inducing unfavor- 
able effects. It is likely, however, that in some patients with this syn- 
drome digitalis may aggravate the symptoms because of its effects on 
the vagus It should, therefore, be used with caution. 

Duration of Treatment —There is no general rule to guide one m de- 
termining how long digitalis should be given but in general, once it 
has been found to be effective in the treatment of heart failure, it 
should not be discontinued It may be withdrawn in padents in whom 
the cause of the heart failure can be removed, such as those with 
Graves’ disease or arteriovenous fistula At nmes it may be withdrawn 
m patients in whom heart failure is precipitated by some factor which 
is not likely to be repeated, such as an acute infection or a temporary 
arrhythmia 

Use of Pure Glucoildos Having a Dtgitalu Action.— In Europe various 
glucpsides having a digitalis action have been widely used but in the 
United States interest m their use is comparatively recent. The ones 
most commonly used are ccdtlamd and digorm obtained from Digitalis 
lanata, mgtnm obtained from squill and strophmtbm All are effective 
preparations and have a definite place in cardiac therapy They have 
some advantage over powdered leaf since they arc pure substances and 
the dose is determined by weight rather than by biological standard- 
ization, but if one considers the uniform strength of present day prep- 
arations of powdered leaf and the fact that the dose of any preparation 
must be determined by the effects on the individual patient, these 
advantages become largely theoretical There may be other advantages. 
Moe and Visscher 13 showed in animals that cedflanid was less toxic m 
the sense that there was a wide margin between the effective therapeu- 
tic and tone doses. Occasionally this effect appears to be demonstrated 
m man Certain individuals who cannot be digitalized with powdered 
leaf because of the early appearance of toxic effects may at times be 
successfully treated with one of the pure glucosides Many times the 
same tone effects will appear but one succeeds often enough to war- 
rant the systematic trial of pure glucosides m such patients. 

Parenteral Administration of Digital?, Glucostdos. -Digitalis glucosides 
are also useful when parenteral administration is indicated Although 
die use of strophanthin for this purpose has been known for many 
tears, it has never been widely used m this country perhaps because it 
was seldom available or was available only m a preparation of uncer- 
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tarn strength However, reliable preparations of cedilamd, digoxm, 
strophanthin and ouabain are now readily available and are to be pre- 
ferred when intravenous administration is indicated 

Parenteral digitalis administration is indicated only in emergencies, 
m patients who cannot take the drug by mouth, and at times in 
arrhythmias 

In emergencies reference has always been made to the rapid effects 
of venesection and oxygen administration, but often facilities for insti- 
tuting these measures are not immediately available The admimstranon 
of any of the pure glucosides is simple and they are rapidly effective, 
maximum effects occurring within from five minutes to two hours 


ORAL AND INTRAVENOUS DOSAGE OF COMMONLY USED CARDIAC GLUCOSIDES 


Preparation 

Digitalizing Dose 

Dady 

Maintenance 

Dose 

(Oral) 

Reference 

Oral 

Intravenous 

Cedilamd 

• 

6 25 mg m 48 
lirs 

7 5 mg in 72 
hrs 

1 6 mg 

1 2 mg followed 
by 0 4 mg ev- 
ery 3-4 hrs un- 
til digitalized 

0 75-1 25 mg 

0 5-2 5 mg , 

average 1 6 
mg 

i 

Fair and La 
Due w 

Sokolow and 
Chamberlain 1 ' 

Digoxm 

1 0-1 5 mg 

0 75-1 0 mg 

0 5 mg 


G-Strophanthm 

(Ouabam) 

0 5 mg 

1 


Batterman, 
Rose and 
DeGrafi 11 

Urgimn 

6 5-14 0 mg in 
72 hrs 

Average 9 0 
mg 


0 5—1 5 mg , 
average 0 95 
mg 

Chamberlain 
and Levy 17 


When the drug cannot be taken by mouth one has the choice o 
rectal administration of tincture or suppositories, and intravenous, 
intramuscular or subcutaneous administration of one of die pure gluco- 
sides Digoxm is irritating and must be given by vein Any of these 
methods is effective but the assurance that all of the drug will be aval 
able makes the intravenous route preferable It may be poorly absor c 
from muscle and subcutaneous tissues m edematous individuals and it is 
sometimes expelled when given by rectum The pure glucosides, eit ic 
with oral or intravenous use, are administered according to the same 
principles which govern the use of the crude drug and the same toxic 
effects may occur Before any mtraveous preparation is given one must 
be sure that the patient has not recently received digitalis or any p rc P 
intion having digitalis effect. 
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The dosage for oral and intravenous use of the preparations is given 
in the table. In emergencies the full dose should be given at once but in 
other situations some physicians prefer to divide the lruoal therapeutic 
dose into two equal portions given at an interval of several hours. 


USE OF DIGITALIS IN TREATING CARDIAC ARRHYTHMIAS 
Digitalis has a definite place m the treatment of cardiac arrhythmias 
both for the purpose of preventing them and for terminating them Its 
use in this field deserves more consideration than it has received in the 
past, and takes on added importance because of the dwindling supply 
of qumidme. 

Prevention of Paroxysmal Auricular Tachycardia —The use of digitalis 
for the purpose of preventing attacks of paroxysmal auricular tachy- 
cardia is mentioned m some texts but only Levine 18 feels that it is 
superior to qumidme, and there is little information in the literature 16 
suggesting its use Paroxysmal auricular tachycardia is a common dis- 
order but its course is so unpredictable that it is difficult to collect a 
group of records suitable for critical analysis of the effectiveness of 
digitalis or for comparing its effectiveness with that of qumidme. In 
this dime when preventive treatment is indicated we prefer to try 
digitalis first, partly because we have the impression that it is at least as 
effective as qumidme and also because it has certain practical advan 
tages over qumidme, particularly for a form of therapy which must 
often be indefinitely continued Digitalis is cheaper, only one daily 
dose is required as compared with a minimum of three with qumidme, 
and if the daily dose is accidentally omitted there will be no appre- 
ciable reduction in the effective amount of digitalis while the effects 
of quirudme rapidly diminish It is not always effective and one must 
remember that digitalis is contraindicated in ventricular tachycardia 
If this is suspected digitalis should not be given unless there is electro- 
cardiographic proof of the nature of arrhythmia 
The following brief case reports illustrate its effectiveness. 


Cam: L— Mrs. D P n aged 34 entered complaining of attacks of palpitation 
for four years occurring regularly before each menstrual period and accom 
Psnkd by nausea, vomiting and emotional upsets. They occurred despite quin! 
dine. Physical examination, x ray of the heart, electrocardiograms and basal 
metabolic rate showed nothing remarkable No attacks were observed dunng a 
week’s observation but the day after dismissal she returned because of an attack 
of twelve hours duration. The heart was regular at 200 beats per minute. There 
were no signs of heart failure and the attack was stopped after U gm of 
qumidme In twenty hours. Electrocardiograms dunng the paroxysm showed a 
mgular rhythm with a rate of 200, no P waves, a QRS of ail seconds and 
ottply inverted T wave* in Lead* H and IIT 

The patient was dismissed to take qulmdwo 02 gm three rimes dally but 
returned in one month because of a similar attack of three days’ duration. The 
rf” 1 w “ ‘S* n 200 electrocardiogram the tame except for readily 

P prevcdlny each ventricular complex. The paroxysm ended 

utter U gm of qumidme m nine hours She was digitalized and dismissed on a 
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maintenance dose of 0 1 gm of powdered leaf daily No attacks occurred in 
the next three months 


Case II -Mr F G., aged 65, came to the clinic because of attacks of palpita- 
tion accompanied by dizziness for three months General physical examination 
and x-ray examination of the heart were not remarkable. Electrocardiogram 
showed the short PR, wide QRS syndrome Farther records on numerous occa 
sions showed paroxysms of auricular tachycardia These frequently consisted of 
short paroxysms which came on with inspiration and stopped during expiration 
They could be completely abolished by tilting the patient to an angle of 65 
degrees and made to reappear by tilting back to the horizontal posmon On 45 
drops of tincture of belladonna daily they appeared to become less frequent 
but were not abolished, but with a maintenance dose of digitalis of 0.2 gm 
daily they completely disappeared and could not be induced, on many tests 
over a period of three months, by deep inspiration or tilting back and forth 
between the vertical and horizontal. 


Case III— Miss D M-, aged 50, was seen because of attacks of tachycardia 
occurring several nmcs a week for the past few months Physical examination 
showed nothing remarkable An attack of tachycardia with a rapid regular 
rhythm of 180 was observed, which stopped with carotid sinus pressure On a 
maintenance dose of 0 1 gm. of digitalis daily only a few attacks occurred in 
the next few months These were brief and caused little inconvenience 


Prevention of Paroxysmal Auricular Flutter and Fibrillation —Digitalis is 
also useful as a preventive measure in the treatment of paroxysmal 
auricular flutter and fibrillation Its use for this purpose has been 
objected to on the grounds that it might transform a paroxysmal 
arryhthmia into a permanent one, since digitalis sometimes induces 
arrhythmias However, this is so uncommon that it docs not constitute 
a serious contraindication In some cases 20 digitalis clearly prevents at- 
tacks, in others it is beneficial even though paroxysms occur since the 
increase m ventricular rate with the paroxysm is modified or prevented 
by digitalis Patients treated m this manner have reported little incon- 
venience from attacks when they have occurred, and on a few occa- 
sions attacks of paroxysmal auricular fibrillation have been observed in 
individuals at a time when, because of a slow ventricular late, they 
were not aware of any change in heart rhythm Gold 21 has stated that 
this does not occur, at least in individuals without heart failure, but vc 
have not seen patients of this sort , 

When digitalis is given for the purpose of preventing paroxysms 
arrhythmias, it is best to give it by the method suggested previous t 
for slow digitalization 

Termination of Chronic Auricular Flutter — Fahr and LaDue 13 have re- 
ported reversion to normal rhythm in a number of patients wi 
chronic auricular fibrillation following intravenous ceddanid One do 
not as a rule expect this to take place but digitalis is effective for t is 
purpose m auricular flutter and in paroxysmal auricular tachycar ia 
Its action in auricular flutter is well known The usual instructions are 
to digitalize the patient, often to the point of producing mdd toxic 
symptoms, with the expectation that auncular flutter will be converte 
cular fibrillation If this occurs, digitalis is withdrawn an > 
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if the treatment is successful, reversion to normal rhythm then takes 
place. Withdrawal of digitalis uhen auricular fibrillation occurs com- 
plicates the treatment since it is often difficult to distinguish between 
the two arrhythmias without frequent electrocardiograms, particularly 
after digitalis has been given This step seems illogical and experience 
in this clinic has shown it to be unnecessary The change from auricular 
fibrillation to sinus rhythm often occurs in too short an interval to 
have allowed time for a significant reduction of the amount of digitalis 
m the body It may be necessary at times to reduce the dose of digitalis 
with the appearance of auricular fibrillation, since this may be accom- 
panied by a considerable fall in ventricular rate. Otherwise the man- 
agement of auricular flutter is the same as it is for auricular fibrillation. 
Enough digitalis is given to lower and maintain the ventricular rate at 
70 to 80 beats per itunute, and one is not obliged to determine from 
day to day whether or not auricular fibrillation has appeared If this 
treatment fails to restore normal rhythm, the usual plan of giving 
qtumdine is followed 

In this clinic twenty-four patients with chronic auricular flutter 
have been treated according to this plan. With digitalis alone, normal 
rhythm was restored m fourteen, or 57 per cent. Of the remaining pa- 
tients, those m u horn digitalis had failed, normal rhythm was restored 
with quuudme in four, two were left with chronic auricular fibrilla- 
tion and four with chrome auricular flutter 
Anything which would shorten the treatment of auricular flutter 
would be welcome, since reversion to normal rhythm is seldom accom- 
plished m less than a week It is therefore of considerable interest that 
there are now on record a number of instances in which intravenous 
glucosides have brought about a rapid reversion to normal rhythm. 
Parkinson and Bedford 11 observed it in two patients after intravenous 
strophanthin. Using cedilanid by vein, Fahr and LaDue u reported 
reversion to normal rhythm in two patients within a few minutes and 
in a third pauent within twenty-four hours Sokolow and Chamber- 
lain, 11 using the same preparation, noted reversion to normal rhythm 
in three patients within eighteen, thirty -six and forty-eight hours. Fahr 
and LaDue administered the full therapeutic dose at once while Soko- 
low and Chamberlain used a less rapid plan of administration. These 
reports should encourage further trial of mtravenons glucosides for 
this condition with the hope that in at least some patients with auricu- 
lar flutter the period of treatment can be shortened. 

Tormlnahon of Paroxysmal Auricular Tachycardia —There is seldom 
argent need of terminating attacks of paroxysmal auricular tachycardia 
since the attacks are usually self-limited. However, in prolonged at- 
tacks or attacks with an extremely rapid ventricular rate, serious heart 
failure may occur even with a normal heart. Quuudme is probably 
the drug of choice in this stare but it is important to know that intra- 
venous digitalis preparations may also be effective. Wilson and Wish- 
ar t M first reported the successful use of intravenous dienrabs fnr 
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purpose, and Fahr and LaDue 18 report five cases successfully treated 
with intravenous cedilamd Curiously enough, the largest body of evi- 
dence bearing on the effectiveness of digitalis in paroxysmal auricular 
tachycardia is contained in a report by Hubbard 24 concerning this 
condition in infants Nine infants, five of them three weeks old or less, 
were successfully treated by intramuscular digifokn The initial dose 
was 0 1 gm and the total amount given any patient was 0 3 gm In some 
patients the total amount was given in three doses within twenty-four 
hours 

While there is not enough information to permit an adequate defini- 
tion of the place of digitalis in the treatment of paroxysmal auncular 
tachycardia for the purpose of terminating the attack, it should be 
considered after quimdine has failed It has an advantage over other 
preparations in patients with heart failure because of the general 
effect of digitalis on heart failure and because significant slowing may 
occur 28 even if the arrhythmia persists It should not be given ■without 
electrocardiographic proof of the nature of the tachycardia 
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CLINICAL RELATIONSHIPS BETWEEN ARTERIAL 
HYPERTENSION AND THE KIDNEYS 


David A Rytand, MD* 

Arterial hypertension is only a sign of disease, not necessarily a 
disease in itself Even though careful search of most hypertensive pa- 
tients usually fails to disclose a reason for the abnormal pressure, it is 
stall useful m protecting other patients from improper treatment, in 
the management of the hypertensive patient, and m arriving at a 
prognosis. During this search, it is not uncommon to discover pro- 
teinuria or other evidence of renal disease, the purposes of this paper 
are to discuss the diagnostic and therapeutic problems raised by the 
occurrence of a renal lesion in the hypertensive patient, and to review 
the pertinent basic concepts which have been so well summarized 
recendy 1 *• 3 

ETIOLOGIC RELATIONSHIPS BETWEEN HYPERTENSION AND THE KIDNEYS 
At least logically, there are three ways by which hypertension and 
the kidneys could be related renal lesions might cause arterial hyper- 
tension, hypertension might result in renal disease, and still other dis- 
orders might simultaneously damage the kidneys and elevate the blood 
pressure Unfortunately, the following separation of certain situations 
into these three categories is mote certain in black and white than it is 
m actual patients. 

Renal Disease Causing Hypertension —Many varieties of bilateral pri- 
mary disorders of the kidneys result in hypertension, especially when 
renal failure (uremia) is present; among others, these include glomeru- 
lar nephritis m early and late stages, polycystic disease, pyelonephritis, 
and obstruction of the nnnary tract. Patients with periarteritis nodosa, 
disseminated lupus or related syndromes are usually hypertensive only 
with associated renal failure their arterial pressures are normal either 
" hen the kidneys are not involved or when renal tubular degeneration 
predominates . 4 These syndromes therefore seem to behave as glomeru- 
lar nephritis m relation to hypertensive effect 
The mechanism by which renal disease elevates arterial pressure is 
not established, nor has it been thoroughly studied. Diffuse renal lesions 
have been compared without adequate basis, to experiments m which 
the pressure is raised by partial occlusion of the renal artery, it has 
been claimed that renal ischemia is responsible for hypertension in 
both Although the perfusibihty of the k idneys removed at necropsy 
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is very low when renal damage has caused death m uremia, 5 indirect 
estimations of renal blood flow during life in patients with glomerular 
nephritis seem to indicate hyperemia 8 In rats made hypertensive with 
a diffuse renal lesion after subtotal nephrectomy, blood flows through 
the abnormal remnant of kidney at a normal rate 0 

On the other hand, the rate of renal blood flow is surprisingly low 
in subjects with coarctation of the aorta, 7 m whom the kidneys are 
apparently normal otherwise, it has been suggested that the arterial 
hypertension with this an<5maly represents the clinical counterpart of 
the Goldblatt type of experiment Experimental studies on this variety 
of hypertension, caused by partial occlusion of a renal artery, show 
that it persists after denervation by transplanting the kidney, 8 thereby 
involving a humoral substance Whether this constricts artenoles by 
peripheral action or via the central nervous system 0 is not certain, and 
its relation to the rerun-angiotonm series is not estabhshed 

Recent attempts have not yet succeeded in naming the juxtaglo- 
merular apparatus as the precise source, within the kidney, of renal 
hypertension 3 

In the last few years attention has been directed to unilateral renal 
lesions, usually atrophic pyelonephritis, as a cause of hypertension, 
since such lesions are removable they might be of more practical im- 
portance than bilateral ones Unfortunately, arterial hypertension is 
rarely associated with lesions of this type and is even less often relieved 
by nephrectomy, 1, 10 we have seen only two successful results m this 
clinic 


Complete removal of both kidneys causes little or no increase in 
arterial pressure experimentally Clinically, hypertension is rare m 
acute anuria and is uncommon in some varieties of chronic renal dis- 
ease, these mclude the “surgical” types of renal lesions, the nephrotic 
stage of glomerular nephritis, amyloidosis, and the lesions with multiple 
myeloma and subacute bacterial endocarditis (even with uremn) 
There is no satisfactory explanation for the usual failure of these 
lesions to elevate arterial pressure 

Essential Hypertension —High blood pressure follows gross renal dis- 
ease in only a small proportion of all hypertensive patients, and is even 
more rarely associated with other etiologic factors such as a tumor o 
the adrenal medulla In the great majority of cases, careful search fai s 
to reveal a reason for the elevated diastolic pressure level, in these 
patients it may then be said that essential hypertension is present. 

Now it is obvious that there must be some underlying reason for the 
generalized arteriolar construction which is manifest clinically as 
hypertension, the renal factor was partially discussed above It mav 
now be added that essential hypertension is regarded by some to be o 
renal origin, although this view is becoming less popular as the evi- 
dence for it grows more complex 12 
Although an obscure metabolic fault m the kidneys 2 may eventually 
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become established as the cause of essential hypertension, simple renal 
ischemia increasingly seems less likely to be involved The arteriolar 
lesions found m the kidneys at necropsy are usually absent earlier in 
the disease , 11 and even after death renal perfusibihty is not often de- 
creased in the absence of uremia 8 Clinicians have long been impressed 
by the “nervous" element in patients with essential hypertension, 
studies have newly emphasized the fact that organic disease of the 
central nervous system in man and experimental interference with the 
nervous system in animals may be followed by an elevation of arterial 
pressure. A neurogenic element has been implicated even with renal 
hypertension 0 

Hypertension Causing Renal Disease,— The concept that essential hy- 
pertension had its origin m renal ischemia arose, at least in part, from 
the fact that vascular changes are associated with hypertension of any 
cause, and are often prominent in the renal vessels 
These changes are of two lands, corresponding roughly to the size 
of the involved vessels First, renal artcnoles presumably participate in 
the generalized systemic arteriolar constriction which causes hyper- 
tension, as well as in the medial hypertrophy which is an early sequel 
Secondly, increased arterial pressure inmates or accelerates athero- 
sclerosis, it is chiefly this alteration in the larger arteries which com- 
plicates the course of the hypertensive patient, as by occluding cerebral 
or coronary arteries. 

Renal arterial pressure remains normal distal to the partially con- 
stricted artery responsible for hypertension in the rest of the expen- 
mental animal, under these conditions, vessels in the kidney are pro- 
tected from the changes occurring elsewhere. 1 ’ In essential hyperten- 
sion there is no such protection and therefore renal arteriosclerosis 
accompanies cerebral retinal and cardiac arteriosclerosis 
This event may add a renal factor to hypertension which arose else- 
where, and produces abnormal results when renal blood flow and other 
functions are measured by modem methods 1 1 It is of more practical 
importance to recognize that renal arteriosclerosis, while not often 
causing death m uremia, is the lesion responsible for the abnormal 
unne of most hypertensive patients 
Anatomic changes in the shrinking kidneys are evident in the urine 
m the form of moderate amounts of protein, with a few casts, erythro- 
cytes, leukocytes and renal tubular cells in the sediment. If heart fail- 
ure supervenes, the urinary abnormalities increase in degree with renal 
congestion. Gross hematuria may accompany the mabgnant stage of 
essential hypertension with arteriolar medial necrosis, or may appear 
“ Putt of uremia’s purpura. As function decreases, unne becomes 
dilute and its specific gravity less variable. Rough tests of the blood 
show retention of metabolites 

Hypertension end Rene! Lesions Associated with a Third Factory-More 
than a few uncertainties were noted above, we know even less about 
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states m which the blood pressure and kidneys are involved more or 
less at the same time in the presence of a third process One could, of 
course, include the periarteritis nodosa group and even acute glomeru- 
lar nephritis in this section, but two other illustrations may be better 
The first of these is that of inter capillary glomerulosclerosis, a renal 
lesion usually found only in middle-aged patients with diabetes mel- 
litus, and then especially together with a syndrome of arterial hyper- 
tension, marked proteinuria and abnormal urinary sediment, edema 
due chiefly to hypoproteinemia, and renal failure 18 The diabetes almost 
always comes first, and is mild Microscopic lesions may be of severe 
degree without the complete syndrome, and the causal relationships 
are not yet clear The syndrome is of particular interest because it is 
uncommon for hypertension to exist with edema caused by low con- 
centration of the serum protein and with intense renal tubular degen- 
eration and proteinuria (the nephrotic syndrome) 

This unusual combination is even more striking in eclomptogemc 
toxemia (pre-eclampsia), no longer thought to be the result of dis- 
turbed renal function 14 Here again one finds a third factor, an abnor- 
mal state during pregnancy, associated in unknown ways with hyper- 
tension and a degenerative renal lesion, and with edema often a conse- 
quence of hypoproteinemia Unlike the syndrome in the previous 
paragraph, renal failure is rare in pre-eclampsia Prolonged toxemia is 
often followed by persistent hypertension 
Pre-eclampsia occurring late in pregnancy is to be distinguished from 
those situations in wluch the course of previously existing hypertension 
or renal disease is complicated by the occurrence of pregnancy Under 
these conditions the original disorder may remain relatively unchanged, 
but usually becomes worse comparatively early After termination or 
pregnancy, the underlying condition may be little or no more severe 
than before Pre-existing hypertension is much more apt to cause 
trouble than a previous renal lesion with normal pressure and function 

GUIDES TO DIFFERENTIAL DIAGNOSIS 

With the above material as background, the significance of family 
and personal histones, physical examination and laboratory studies may 
now be discussed 

Family History —The patient xvith essential hypertension may tell of a 
high incidence of hypertensive disease or its sequels in his family his 
tory So may the one who has polycystic kidneys, although he is ap 
to speak of kidney trouble “High blood pressure” as a cause of dca 
in aged relatives may usually be ignored, as an elevation of systo i 
pressure with normal diastolic pressure is common xvith arteriosclero 
sis, the latter, not hypertension, may also have been responsible tor 
cardiac and cerebral manifestations 

Personal History —The recent “present illness” part of the storj > s 
apt to consist of shortness of breath, fatigue or other compbc 3000 * 
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of hypertension, it must be carefully heard for its clues to proper 
management of the patient More rarely the complicated illness sug- 
gests a syndrome in the periarteritis nodosa group as the patient tells 
of asthma, joint troubles and a rash, the aging gentleman’s difficulty 
m emptying his obstructed bladder may be important, abdominal pain 
in another leads to the discoi ery of polycystic kidneys, the presence 
of advanced pregnancy scarcely needs telling 
The past personal history is more useful in evaluating the significance 
of renal disorders accompanying hypertension In earlier examinations 
(for life insurance, pre-employment, military service, and so forth), 
was high blood pressure found before or after albumin in the urine 5 
Had the patient had trouble, or the physician betray ed alarm toward 
the end of pregnancy? Was a bad sore throat followed shortly by' the 
puffy eyelids or smoky unne of acute glomerular nephritis? Had there 
been a period of painful burning or frequent urination, or chills with 
fever and backache, as the early events of urinary tract infection 
which has become chrome pyelonephritis? Was there ever an opera- 
tion on or about or below a kidney as a possible cause of unilateral 
renal disease? Was the unne ever bloody possibly at a tame when there 
was severe colicky pain of a stone? Such specific questions help in 
deciding whether a renal lesion found with hypertension plays an 
enologic role or is merely a complication 
Phyjtcal Examination — ' The physical examination also serves two pur- 
poses, first in evaluating the damage done by hypertensive disease and 
secondly in seeking a reason for hypertension As to the latter, simple 
inspection reveals the typical facial erythema with disseminated lupus, 
polycystic kidney's are found on palpation, dilated intercostal arteries 
and delayed, small or absent femoral pulses indicate coarctation (with 
which hypertensive retinopathy is strangely uncommon) Since these 


are so rarely found, examination is most helpful m finding what harm 
has been done by elevated pressure in the way of Vascular changes, 
particularly one notes any signs of cerebral arteriosclerosis, looks for 
retmal damage, and searches for the cardiac enlargement, gallop, basal 
rales or systemic congestion of heart failure These, more than the 
mere level of arterial pressure, determine the prognosis and guide man- 
agement of the patient 

Laboratory Studio. -There are only three reallv important labora- 
tory aids for an understanding of most patients with renal disease and 
hypertension these are careful exammaoon of the unne, a simple test 
of renal function, and pyelograms by intravenous injection of a con- 
trast medium if renal function seems normal 

To be sure, other methods of study are indicated in a very few 
patients It may be helpful to find an elevated concentration of serum 
globulin when one of the penartenns group is suspected, or to con- 
hnu that suspicion by muscle biopsy, a roentgenogram may reveal 
the notched ribs and absent aortic knob typical of coarctation Soil 
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other laboratory studies may be useful in assessing what damage hyper- 
tensive disease has done The radiologist’s finding of cardiac enlarge- 
ment and pulmonary congestion will often confirm the results of 
physical examination or the patient’s story of breathlessness The elec- 
trocardiogram is apt to be misleading, except for characteristic changes 
of myocardial infarction, because of the high incidence of abnormal 
T waves with left ventricular preponderance 

The unne may be apparently normal not only when renal disease 
is absent, but also in two situations in which renal lesions play a part 
in elevating arterial pressure First, with complete obstruction of a 
ureter the abnormal side contributes nothing at all to the urine, sec- 
ondly, healed or atrophic pyelonephritis may similarly alter blood 
pressure with little or no unnary evidence of its presence One must 
also remember that hyaline casts and erythrocytes are dissolved m 
alkaline urine, particularly if dilute, and that it is more difficult to 
detect small amounts of protein in dilute urine Concentration tests 
are best used not as tests of renal function but as a means of obtaining 
concentrated urine suitable for examination, this should include the 
method of Addis 15 

Erythrocytes and especially leukocytes in the sediment, with small 
degrees of proteinuria, suggest pyelonephritis This is sometimes er- 
roneously diagnosed when glomerular nephritis is present, an error 
caused by misinterpretation of the latter’s renal tubule epithelial cells 
as “pus cells ” Casts (hyaline, granular or epithelial) do not mean glo- 
merular nephritis, but occur with any diffuse renal lesion It is obvious 
that urinary tract infections are commonly found as complications of 
hypertension, they cause it much less often 

Early in glomerular nephritis the predominance of blood casts and 
erythrocytes over leukocytes and tubule cells simplifies the diagnosis 
Later, blood casts may be found only after long search In the nephrotic 
stage such evidence of glomerulitis is usually lacking, the urine is f« 
of protein, hyalme casts mth fat droplets, and renal tubule v cells packed 
with fat (oval fat bodies), similar findings occur m other nephrotic 
syndromes Later m glomerular nephritis, the renal lesion as judged 
by urinalyses seems less intense, there are moderate and roughly P r0 ' 
portional excesses of protein, erythrocytes, leukocytes and rena 
epithelial cells, and granular or epithelial casts With the dilute urine 
of advanced renal disease hyalme casts are rare, but broad casts appear, 
the latter are found with renal failure of many causes Both the urine 
and clinical features of late glomerular nephritis are mdistinguishab e 
from those of renal arteriosclerosis following essential hypertension 
The presence of blood casts, fatty cells or casts, and broad casts an 
once is highly suggestive of one of the periarteritis nodosa syndromes 

Tests of renal function need not be complicated The main question 
is whether renal disease is confined to one kidnev or has involve 
both, the latter is established by finding an elevation of the bloo 
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area 10 or cr carmine concentration above normal tipper limits (gener- 
ously 50 mg and 2 mg per 100 cc respectively) Some clinical labora- 
tories seem able to measure blood urea-nitrogen (25 mg per 100 cc.) 
or total nonprotein nitrogen (50 mg per 100 cc ) more accurately 
than urea Creatinine is less subject than other substances with non- 
protein nitrogen to extrarenal sources of elevated concentration, urea, 
for example, may be increased in the blood m the absence of any renal 
disease. Otherwise, nothing is gamed by measuring more than one of 
these substances, and very little useful information is added by deter- 
minations of dye excretion or clearances 
Intravenous pyelography will rarely be either successful or helpful 
when simple tests show reduction of renal function, then measurement 
of residual urine volume in men and stereoscopic roentgenograms of 
the kidney region (for renal size or stones) are in order Intravenous 
pjelograms of the hypertensive patient are made either in the seeming 
absence of a renal lesion (normal urine) or m the presence of urinary 
abnormalities without reduced renal function, in an effort to nn cover 
the rare instances of hypertension caused by renal disease amenable to 
specific treatment, this really means a unilateral abnormality 

RENAL DISEASE AND THE TREATMENT OF HYPERTENSION 

Enthusiasm aroused by apparent discovery of such a cause must be 
tempered before advising nephrectomy Minor deviations from per- 
fectly normal pyclograms are common, and apart from the operative 
nsk it is sometimes harmful to remove a kidney wluch appears to be 
funcnanless, 10 even m apparently well selected patients unilateral neph- 
rectomy seems to be successful in curing hypertension in only one 
vase out of ten 1 10 

Atrophic pyelonephritis, with a small and functionless kidney on 
intravenous pyelography, is the lesion most frequently found when 
good results follow nephrectomy Precise indications for the latter arc 
not yet established. Of two successful cases m this clinic, 17 repeated 
Pyelography in one showed unilateral loss of function but the removed 
kidney appeared almost normal, m the other, a previous renal opera- 
tion had led to diffuse lesions m a kidney which nevertheless was able 
to concentrate the contrast medium 
Having found a suspicious appearance, intravenous pyelography 
should be repeated If the lesion is stall present, cystoscopy is neccssarj 
not only for further exploration of the abnormal side but to obtain 
unne from, and assure the normal function of, the other side. Com- 
plete normality of the opposite kidney Mil] not guarantee success on 
nephrectomy but abnormalities there cast grave doubt on the 
advisability of operation 

The pre-eclamptic toxemia of pregnancy, when mild, mav be con- 
trolled by management which stresses rest and sedatives, with a diet 
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providing an adequate amount of protein while restricting sodium, 
diuretics are sometimes necessary Unfortunately, prolonged toxemia 
is frequently followed by a form of hypertension which apparendy 
is not distinguishable from essential hypertension, this does not so 
often come after severe toxemia, which is not allowed to be present 
very long Since fetal mortality m toxemia is lower when labor is 
induced a month before term, such interference seems best for both 
mother and child when toxemia persists in spite of modern manage- 
ment. 

But for the removal of a fetus from the pregnant uterus or the rare 
attack on a unilateral renal lesion, the conditions reviewed above are 
not often subject to specific therapy Yet the presence of kidney disease 
alters treatment of the hypertensive patient in various ways 

Sulfonamides will frequently be given to patients with tmnary tract 
infections , with impaired renal function more than the usual precau- 
tions should be taken We are not convinced of their reported bene- 
ficial action in glomerular nephritis, but the latter does not contra- 
indicate their use when necessary Those who use thiocyanate in hy- 
pertension should avoid it when renal lesions are present. 

The management of congestive heart failure in hypertension is made 
more difficult by the presence of true uremia (not including the rela- 
tively slight reduction of function in the congested kidney) Mercunal 
and even other diuretics may then not be used safely, digitalis and 
related glucosides more likely produce vomiting, and the associated 
anemia necessitates more thought before phlebotomy One often desires 
to replenish the sodium and water stores of the uremic patient who is 
dehydrated, this must be done cautiously in the presence of hyper- 
tension, even when heart failure is not obvious, in order to avoid pul- 


monary edema . 

While dietary reduction of urinary nitrogen excretion is not useru 
m hypertension without renal involvement, there is every reason to 
believe it reduces renal work and is therefore indicated when bilatera 
kidney damage is present 18 in an effort to minimize progression of the 
lesion Urinary nitrogen is best reduced by a diet which first supp 1CS 
an adequate number of calories and which daily gives about 0 5 gtn 
of protein per kilogram of body weight, to the latter must be addc 
an amount of protein equal to its daily loss m the urine Dietetic c 
tails, including the need of vitamin and mineral supplements, must 
decided m each individual case , 

Finally, when section of the splanchnic nerves is contemplated, t c 
presence of a renal lesion requires further consideration The chances 
of a successful result are worst in those hypertensive patients who mos 
need help, those with renal damage in the malignant phase of essentia 
hypertension On the other hand, nerve-cutting operations have sue 
ceeded m lowering arterial pressure at least temporarily in patients 
whose primary’- trouble was glomerular nephritis, that disease does no 
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contraindicate operation, no matter how bad the urine appears, if 
uremia is absent and hypertension dominates the dmical picture 
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MODERN METHODS USED IN FINDING PULMONARY 
TUBERCULOSIS AND TREATMENT OF THE 
ASYMPTOMATIC CASE 


Philip H Pierson, M D , F A C P * 

It is of interest to note the progress that has been made in the pro- 
gram for finding cases of tuberculosis, especially since the founding of 
the National Tuberculosis Association and the American Trudeau So- 
ciety Their object has been the education of the public and the prac- 
titioner of medicine to the presence of this disease, methods of finding 
it, and its control through isolation and scientific treatment. Reporting 
of the disease, availability for sputum examinations, care of the under- 
nourished child who was thought to be tuberculous, following up of 
the contacts of known cases, tuberculin testing of children and part 
of the adult population, with x-rays of the reactors, have been steps m 
this forward march But still all too many cases were first discovered 
m a moderately or far advanced stage of their disease This was at least 
m part due to the fact that patients and physicians waited for the 
classical symptoms of tuberculosis before taking sufficient steps to 
establish the diagnosis Physical signs were relied upon until recent 
years and were pitifully absent even m moderately advanced disease 
With the development of rapid strides in x-ray technic and interpre- 
tation, it was found that tuberculous and nontuberculous disease, in- 
cluding cancer and heart disease, could be suspected long before symp- 
toms were experienced by the patient 

RAPID SCREENING METHODS— HISTORICAL DATA 

One of the first mass surveys with the fluoroscope was conducted at 
the University of Munich in 1927, when 5707 students were examine 
During 1930, 3000 students at the University of Lwow were examine 
by the fluoroscope or x-ray films and since then it has become com- 
pulsory for all entering students Photographing the fluoroscopic J ^ a ® e 
dates back to 1895, less than six months after Roentgen discovered t e 
\-ray, when Bleyer m England developed a technic for this procedure. 
In 1911, Caldwell in this country “clearly demonstrated that t e 
camera recorded much more than the eye could see on the fluorescent 
screen ” It was de Abreu of Brazil “who deserves the cre dit for putting 
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this method on a firm basis for mass thoracic survey work.” Smce 
1936 he has used this method m mass surveys in Brazil, Argentina, 
Chile, Uruguay and several European countries Lmdberg and Hirsh 
in this country received their stimulation in this work from de 
Abreu 

Is it any wonder then that even before the outbreak of World War 
II a great many groups of our population u ere being x-rayed on photo- 
fluorographic films. Along with these small films, sensitized paper films 
14 by 17 inches were perfected and they were manufactured m rolls 
thus making developing and storage simpler and more economical 
than the celluloid films of the same size They have been used perhaps 
most extensively by Edwards and his co-workers in New York City 
Of the photofluorographic films there are two sizes, the 4 by 5 inch 
single or 4 by 10 inch stereoscopic films and the 35 mm films which 
are manufactured in rolls. The object of all these methods, which sup- 
plemented the regular 14 by 17 inch celluloid films, was low cost per 
exposure, ease and speed of developing and interpreting, economical 
storage and a reasonably good picture which would show significant 
disease. 

INTERPRETATION AND ACCURACY 

Naturally, it takes some time by even skilled observers to acquire 
proficiency in the art of interpreting these small films as it likewise 
does in the correct reading of the fluoroscopic image and 14 by 17 
inch celluloid films of the lungs and heart. The fluoroscopic films are 
taken at a distance of 36 inches, one-half the distance used in taking 
regular sized films, and allowance must be made for magnification of 
the heart shadow and the granular appearance of small films when 
enlarged for reading It is only to be expected that those who have 
perfected themselves by experience in the use of one type of film 
will become more adept m that method and prejudiced in its favor 
The interpretation of these jraper 4 by 5 inch and 35 mm films 
then, must be done bv those with experience and not by the individual 
who only occasionally reads regular x-rays of the chest Considerable 
discredit can be cast on this method unless these precautions are care- 
fully follow ed Because of the simplicity m technic of these new pro- 
cedures it has been possible to take about 200 pictures per hour (60 
to 100 films per hour is a more reasonable goal) With the fluoroscope 
considerable speed can be developed in screening a large number of 
persons but after an hour or two of tins rapid xvork the eyes of the 
operator become fatigued and be must rest m order to continue to do 
good work. 

From aU this it can be seen that our approach to tuberculosis has 
made significant progress for now we are able to X-ray large groups of 
apparently healthy individuals m a short period of time, at a cost 
which is not prohibitive and with pictures which correlate very well 
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with the standard films * Douglass, Birkelo, Harmon and Vaughn m 
1940 estimated that the accuracy of 4 by 5 inch films compared with 
14 by 17 inch standard films was 97 4 per cent, and Bridge put the 
figure at 98 5 per cent Spellman, in the same year, estimated that 35 
mm films were about 90 per cent accurate There is so much difference 
of opinion by observers reading 14 by 17 inch films that a true com- 
parison of accuracy of different methods is impossible at the present 
time In all these methods it is necessary to remember that we are deal- 
ing only with a screening method and that whenever there is a question 
of disease a standard film should be taken to verify the condition In 
surveys it has been found that between 2 and 5 per cent of the persons 
must be checked in this manner 

In the order of their accuracy it has been quite generally agreed 
that we should put, first, stereoscopic 14 by 17 inch celluloid film, 
second, single 14 by 17 inch celluloid film, third, 4 by 5 inch stereo- 
scopic or 14 by 17 inch paper film, fourth, 35 mm films, and fifth, 
the fluoroscopic study The last is in this position possibly because of 
the inability for the eye to register all that the camera does and 
because there is no permanent record but it has the advantage in 
the hands of skilled observers of viewing the chest in many angles, 
thereby seeing behind the ribs and mediastinum, viewing the different 
chambers of the heart and seeing the motion of the diaphragm Small 
faint infiltrates are sometimes missed Its ease of use and lack of ex- 
pense, however, offer much in its favor for the experienced man in 
his private practice 

COST DATA 

The cost of taking paper 14 by 17 inch films, 4 by 5 inch and 35 
mm celluloid films has been estimated as follows (figures probably 
do not include the equipment) 

Taper films Mercer in 1941 stated that the cost was 25 cents pet 
man x-rayed 

Tour by 5 inch stereoscopic films Long in 1941 stated that their cost 
averaged 54 cents per man x-rayed and <53 dollars per case of tuber- 
culosis found 

Tbtity-five vmi films Mercer stated in 1941 that the cost was 
cent per man Perhaps some of these figures do not include the cost 
of assembling people and filing the films 
Miniature films (size not stated) Galbraith stated in 1941 that the 
cost per recruit examined was 5 or 6 pence and that this covered tn 
retakes on 14 by 17 inch standard film, plus the cost of processing, 
wages of staff and salaries of specialists 
Fluoroscopic examination Von Allman in 1942 stated that the cost 
per person fluoroscoped was 42 cents, the cost of each person needing 
* A conscn auve estimate of the number x-rayed bv miniature films m ij 10 
armed forces from 1942 to 1944 was 16,000,000, and by the United States Pu |C 
Health Scr\ ice, particular!} in \t ar industries, was 2,000,000 m the same period 
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medical care was 531 16 and the cost of each active case of tuberculosis 
discovered was $87 71 

POSSIBILITIES OF THE MASS SURVEY IN THE FIELD OF TUBERCULOSIS AND 
OTHER PULMONARY AND CARDIAC DISEASES 

Value of a Method for Determining Mass Morbidity —Whether in tames 
of peace or war it is essential that the health of every man, woman 
and child be kept at the highest level possible According to Miller, 
31 per cent of the second million called in the draft were unfit for 
general military purposes and 2 4 per cent of these w ere so because 
of tuberculosis This group is a representative cross section of the 
male population between the ages of 21 and 36 The average of many 
other sets of figures places the percentage of significant tuberculosis 
as between 1 5 and 2 per cent, with one half of the victims m an active 
stage, unaware that they had the disease. Edwards in New York City, 
who surveyed a large group of apparently healthy persons, found rates 
varying from about 2 to as high as 8 per cent, with one half of them 
active. Large groups of industrial w orkers hav e essentially the same 
status We have known for a long time that sickness vanes inversely 
with the economic status The National Health Survev in 1935-1936 
stated that, of the first 2 308 600 persons in tins group of urban dwell- 
ers, disabling illness of those on relief was 47 per cent higher for 
acute illnesses, and 87 per cent higher for chrome illnesses than the 
corresponding rates for families with incomes of $3 000 and over 
There are racial groups in which hereditary lack of resistance, crowded 
living conditions and low economic status have produced a particular 
high rate of tuberculous disease 

Now that the mortahtv rate as a whole has dropped from about 200 
m 1900 to 41 per 100 000 m 1943, we have m this x-ray method the 
opportunity to search out the apparent!) well persons who have x-ra) 
evidence of tuberculosis, from whose ranks the future deaths from 
this disease will come It is possible to survey industrial plants where 
it is known that the mortahtv from tuberculosis among unskilled 
w orkers is tw o and one half tames greater than among skilled workers 
and where the morbidity from this disease causes a large number of 
lost hours from w ork, and most important allows the victim w nh the 
active lesion to infect nnnv of his fellow workmen It also presents 
the opportunity of finding patients with minimal infection, so that 
with proper treatment the) mat be restored to health and working 
efficiency There are manv causes for the development of tuberculosis, 
such as phv siological background nutrition housing and others, that 
still must be ferreted out but the discovert of the early and especially 
the moderately advanced case will go a long wav toward hastening 
the disappearance of tuberculosis 

Industrial and Insurance Experience -One of the first mass survey^ m 


548 


PHILIP H PIERSON 


this country was that conducted in the small industrial city of Fram- 
ingham, Massachusetts m 1920—1923 It was found that for every death 
there were nine active cases and nine arrested cases This has served 
as a guide for estimating morbidity Mortality statistics are quite ac- 
curate but, smce morbidity rates are dependent upon the reporting of 
the disease, more definite figures are needed than those of the Framing- 
ham study In 1934 a mass x-ray survey was started in New York City 
and 400,000 persons were studied An interesting and instructive com- 
parison of the incidence of disease in the white and colored groups 
was made In 1938 the mortality rate was 255 per 100,000 among the 
Negroes and 41 per 100,000 among the whites In the Negroes between 
15 and 20 years of age, the mortality rate was ten to fifteen times that 
of the same age white population, yet the morbidity was only two to 
three times as great, representing a higher case mortality among the 
Negroes In individuals over 20, while the death rate among the colored 
group was three to ten times that of the whites, there were fewer 
cases of tuberculosis found among the Negroes than the whites, again 


pointing to a very high case mortality 

Other surveys such as those m the Army, in industrial plants and 
among pension holders, showed fewer cases of tuberculosis were found 
among Negroes over 26 years of age In the New York survey, of 
400,000 persons 8731 who had negative x-ray films were re-x-rayed 
fourteen months later and it was found that the yearly incidence rate 
was 2 4 annually This, broken down, showed that the incidence among 
the whites was 1 3, the Negroes 2 8 and the Puerto Ricans 6 6 per 1000 
By checking other sources on about 4000 who did not report for re- 
x-rays, the annual incidence was found to coincide quite closely— 2 2 


per 1000 

The Metropolitan Life Insurance Company figures showed an annua) 
incidence of between 2 23 and 2 69 in their employees, in the Army 
it is 2 1 for wlutes and 2 56 for Negroes, and in steel workers it was 
2 1 Hence, the annual incidence of the disease is determined by the 
number of persons in a community who serve as a focus of infection 
The conclusion is obvious that the morbidity rate is not determine 
by mortality alone but by the resultant of mortality and annual inci- 
dence The annual incidence among Metropolitan Life Insurance Com- 
pany employees was 4 per 1000 in 1930, but this figure had been re- 


duced to 0 7 per 1000 in 1941 , 

These figures on the annual incidence of tuberculosis are presente 
to show the part played m such a study by mass x-ray methods an 
also to point out ways which must be found to protect people from 


tuberculosis 

Sometimes it may be difficult to educate management of industry 
as to the value of a survey of all their employees It not only saves 
lives but it saves money Sparks reports the survey of 100,000 em- 
ployees and their relatives over a seven year period Recognition o 
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tuberculosis resulted in a decrease in the number of days of sick leave 
from this cause alone of 71 per cent and the saving of a large sum 
of money 

Use of the Maw Survey In General Hospitals and Prenatal Climes.— An- 
other use of mass x-ray surveys is in general hospitals Only to mention 
two studies, that at the University of Michigan by Hodges, and the 
one m Chicago by Tucker and Babcock, is most instructive. In the 
former, every patient admitted to the hospital was x-rayed, using the 
55 mm film Of approximately 100,000 films made, 70 per cent shoued 
normal findings, insignificant findings were present in 20 per cent, and 
significant disease was shown in 10 per cent. Very shortly, Dr Hodges 
will publish a further breakdown of these figures 
At the University of Chicago Clinic, largely a white population, 
everyone entering the Out-patient Department, about 15,000, was flu- 
oroscoped It was found that 4 1 per cent of those examined had re- 
infection tuberculosis, 1 43 per cent being active cases and 2 74 per 
cent inactive cases. At the Provident Hospital, Chicago, a Negro insti- 
tution, 25,000 patients were fluoroscoped, 4 per cent were found to 
have reinfection tuberculosis, of which 2 6 per cent were active cases 
These patients, of course, represent a group of people who are sick 
but their complaints were surgical and medical and an effort was made 
to exclude those who knew they had tuberculosis The above figures 
are quite striking and serve two purposes (1) they suggest that the 
bizarre svmptoms usually present in these cases might be reflex phe- 
nomena resulting from the latent or active tuberculosis, and (2) they 
lead to an early suspicion of tuberculosis The latter is significant be- 
cause a stud) of the lungs might normally be delayed several days (an 
average of 15 5 days in the medical wards of another large county 
hospital service) When it was known that the patient had pulmonary 
tuberculosis proper therapy was started at once, often saving the 
patient immediate operation. Suspicion of the presence of tuberculosis 
prompted immediate isolation so that other patients nurses and interns 
vere protected Until this procedure of routine entrance x-rays was 
installed at the University of Michigan there wns a higher incidence 
of primary tuberculosis among the nurses v orbing in the genera] hos- 
pital than during their training on the tuberculosis wards m here strict 
precautions were routine 

Mass surveys of the nurses and interns themselves have contributed 
materially to the finding of cases at a very early period, thus reducing 
material!} the incidence of active disease. 

Mass x-ray survevs have also been made m prenatal clinics. Dr Ianne 
Mas a leader m this and found m 1939 bv tuberculin testing and 
V raying all reactors thac 1 7 per cent of the reactors (41 per cent) 
showed clinically active tuberculosis at a nme which was most crucial 
for the mother and the unborn child By proper treatment there was no 
spread of the disease during or after pregnancy 
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Summary— We have a screening method in the x-ray, be it standard 
sized or miniature films or fluoroscope, which will lead to the sus- 
picion, at least, of tuberculosis in a large cross section of our popula- 
tion When found by this method more than 50 per cent of the cases 
are minimal and generally respond promptly to proper therapy Know- 
ing that between 0 S and 2 per cent of our population has active tuber- 
culosis without symptoms should so intrigue our medical profession 
that fluoroscopy will be carried out or x-ray films will be taken 
routinely The physician should make his own office a unit for mass 
surveys 

I have not mentioned the x-ray study of all the contacts of known 
cases of tuberculosis This should never be neglected, for many cases 
of the disease are found in the immediate environment of the known 
case, they may represent the source of this case or the result of in- 
fection from it 


THE TREATMENT OF THE ASYMPTOMATIC CASE 

As has been stated in the foregoing paragraphs, mass x-ray surveys 
are a screen Not everyone who has a shadow m his miniature x-rav 
film has tuberculosis A study of each case must be undertaken at once 
to establish the diagnosis definitely First a 14 by 17 inch x-ray film 
(preferably stereoscopic) should be made This may show that the 
original suspicion was erroneous and that no disease is evident, or it 
may go so far as to show more extensive disease even with cavitation 
where none was originally suspected The type of shadow and its con- 
sistency may likewise suggest other possible pulmonary diseases 1 
cannot emphasize too strongly here that cancer of the lung to be 
treated successfully surgically must be recognized in an early stage 
Hodges found that out of 167 proven pulmonary lesions discovere 
by photofluorography in a three-months’ period, 10 per cent were 
due to neoplasm 

After a satisfactory film of the chest has been made a careful 
should be taken, questioning the patient concerning (1) fatigue ( ) 
digestive disturbances, (3) cough and (4) loss of weight Sometmws 
one or more of these symptoms may have been present but not su 
ciently prominent to attract attention After a careful physical exam' 
nation a tuberculin test should be applied (1st and 2nd strengt 
purified protein derivative [PPD] or 0 1 mg of tuberculin [0 1 I 
mtracutaneously) A negative reaction is of perhaps more value than 
a positive reaction If there is no reaction to tuberculin an acute or 
chronic nonspecific respiratory infection mav be the cause °f * e 
shadow An increasing prevalence of coccidioidomycosis is being o |S 
covered, and a skm test, if positive, or serologic tests mav be carrw 
out to determine its presence Other fungous diseases produce shado' 
resembling tuberculosis If the patient has sputum it should be examine 
preferably by concentrating three seventy-two hour specimens 
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there is no sputum, gastric lavage should be performed and the con- 
tents concentrated and studied by smear and culture or guinea pig 
If all results are negative as to the etiology of the x-ray shadows, 
observation is most important. Some shadows due to acute respiratory 
disease may clear within a few days or weeks Those that persist are 
die important ones, and should be considered to be due to tuberculosis 
until proved otherwise. Because the shadows appear firm m the first 
x-ray it is far from wise at that time to state that the disease is healed 
Knowing that from the ranks of this asymptomatic group some will 
enter in the active phases of this disease, we should consider each 
patient with particular care. 

Let us consider the possible forms of treatment m three subdivisions 
I The Patient Whose X ray Shadows Appear firm and Are Minimal in 
Extent —In the first place, this patient should be told the facts about his 
disease, its possibilities of spread or regression He should be put on a 
daily schedule which allows him to continue his work, if not too 
arduous, not more than eight hours a day His diet should be outlined 
so that he receives a balance of the essential foods with a total caloric 
value suited to his needs m maintaining a weight which is about 5 to 
10 per cent in excess of Ins average. He should be in bed at least 
rune hours a night and take a restful day off— at least one in seven 
Intemperance in anything should be avoided This I visualize as a 
'normal life.” 

Every month this patient should be rechecked as to progress and 
preferably fluoroscoped at each of these visits If all goes well an x-ray 
is taken uithtn three months and if favorable his visits may be less 
frequent— one every two or three months for the balance of that year 
and at six-month periods thereafter for at least a jear or two He 
should always be particularly careful if he has an acute respiratory in- 
fection, for then a small area of tuberculosis may break down and dis- 
seminate bacilli Monthly specimens of sputum should be examined, 
and if he has no sputum a gastric lavage every three or four months at 
least during this first year should be done. Of course, his associates 
should be x-rayed to determine whether he received the infection from 
them or has given it to them All this is facilitated by the public health 
nurse who is part of a Health Department lvith a modem tuberculosis 
program This will be discussed later In this group Webster found 
that 10 per cent had either positive sputum or gastric lavage studies 
If so, this patient should be placed in a group which is to be treated 
more actively 

2 The Asymptomatic Patient with Minimal or Moderately Advanced 
Disease and in Whom the Shadows Are Funy and with Indefinite Borders 
but no Cavity Is Visible -The same routine of standard (preferably 
stereoscopic) x-rays history, skin rests and sputum studies is followed 
as m the previous group, but in addition the patient should be put to 
tea If no other cause is found to explain the persistent disease it is 
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advisable for him to learn how to live with this more dangerous type 
of disease Sanatorium care teaches him these points better than home 
instruction because he lives the right kind of life twenty-four hours 
every day Webster found 54 6 per cent of these patients had a posi- 
tive sputum or gastric specimen obtained by lavage If his sputum is 
persistently positive and the shadows do not extensively clear after wo 
to three months, pneumothorax therapy should be strongly considered 
Early collapse therapy where rest has not succeeded often closes un- 
seen cavities and the shortened period of sanatorium care may come 
within the patient’s financial abilities With such a program many pa- 
tients can afford three to four months in a sanatoriufm, as against the 
many months or years required if the disease becomes more extensive. 
If the pneumothorax is satisfactory— not limited because of adhesions- 
and is allowed to produce selective collapse, the patient may continue 
his treatment at home, remaining of course under strict supervision 
3 Patients Whose X-rays Show More Extensive Disease and the Pres- 
ence of Cavitation —-The same immediate study should be carried out 
and if it is positive for tuberculosis the patient should enter a sanatorium 
at once If, with rest for a month or six weeks, the lesion has not 
markedly regressed pneumothorax therapy should be instituted, and 
the regimen outlined previously carried out The patient should remain 
until his sputum is consistently negative— or as Willis has quite expres- 
sively called it, “positively negative ” He may need forms of collapse 
therapy other than pneumothorax but these should be earned out 
while he is under close observation in the sanatorium 


The Follow-up —In order that persons who through this survey 
method are suspected of having tuberculosis may receive prompt care 
and study, the Public Health Service has formulated the following plan 
to be carried out everywhere in the county Selective Service rejectees 
are all reported to the State and through it to the local Board of 
Health for further study In some localities all the men are sent to 
local clinics and in others those who can afford private care are re- 
ferred to their physicians for study Through the help of the local 
Board of Health and its nursing staff each case can be followed 
officially, the Health Department receiving reports from clinics or 
private physicians as to the final diagnosis as well as the presence or 
absence of tuberculosis m all contacts In New York City Edwards an 
his co-workers have been able to study 94 per cent of the rejccte 
men and have found that 8 per cent presented no tuberculosis or that 
it was clinically compatible with military requirements, and they were 
sent into the service Many more in their studies and in the hands o 


private physicians are at work in industry under proper supervision 
The same general procedure is earned out m large industrial sur- 
veys The State and Local Boards of Health as well as the individua s 
are notified as to the possibility of tuberculosis and they are sent 
through the same public or pnvate channels We, as physicians, shou 
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take this task of diagnosis and treatment serionsly for if we do not the 
Government may take over what now is stall in private care. Those 
who can afford private care of a high standard may avail themselves of 
ic. Those who cannot afford it will be taken care of through the pub- 
lic channels 

The strength of any program to find and eradicate tuberculosis is as 
strong as its weakest link— the proper follow-up An efficient Health 
Department with good vital statistics, a sufficient corps of visiting 
nurses to aid in the follow-up and care of patients, and hospital and 
sanatorium beds in the ratio of 3 to 4 per death (or in some ratio to 
the morbidity) from this disease are essential Many groups must co- 
operate efficiently to bnng about the day when tuberculosis will be a 
rarity 

Nonofficial (voluntary) agencies, such as the Tuberculosis Associa- 
tions supported bv Christmas Seals, must have an aggressive outlook 
in this program, often blazing the trail by experiments that cannot be 
undertaken by the official agencies They must work most harmoni- 
ously with the local and state Boards of Health 
The medical profession must understand the important part it plays 
in the proper study of each case and in seeing that modern treatment 
is instituted 

With all this the most recent method of finding tuberculosis— mass 
x-ray surveys— will go a long way toward eradicating tuberculosis It 
is no use struggling to increase the efficiency of x-ray case-finding 
from 70 per cent efficiency to say, 90 per cent efficiency if (a) the 
survey cannot be made to cover more than half the population, or (b) 
if half the cases discovered are permitted to escape from effective 
supervision. 

SUMMARY 

An effort has been made to describe mass surveys using miniature 
x-ray films, paper films and the fluoroscope as means for screening out 
cases of suspected tuberculosis, nonspecific disease of the lungs, carlv 
cancer and heart disease. The method may be applied to approximately 
ten million inductees into the armed forces, or to every patient who 
comes into a doctor’s office. 

A single x-ray filpi, whether it is the standard 14 x 17 inches or a 
miniature, is not sufficient to make a diagnosis It must be supplemented 
by history, laboratory studies and comparative films If there is any 
question about the interpretation of an x-ray film it should be studied 
by an expert Specialists should also be employed to read the miniature 
films and the fluoroscopic study 

Because surveys concern persons with a symptomatic tuberculosis the 
requirements m tact and diligence to keep them properly cared for 
are much greater than among persons who have symptoms. Note that 
most of our social mechanism for control of the tuberculosis problem 
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has been developed on the experience of patients knowingly tubercu- 
lous 

In the treatment of the asymptomatic case of tuberculosis the patient 
must be educated on the possibilities of the disease in himself and on 
the danger of his conveying it to others Each case must be individual- 
ized— some patients may continue at their work if their disease is well 
controlled and they have periodic rechecks for an indefinite time 
They must live a normal life Others need sanatorium care for educa- 
tion and intensive treatment but this may be relatively short m dura- 
tion and expense if the disease is amenable to treatment. Collapse 
therapy after six weeks’ or two months’ observation often hastens the 
healing of the disease 

A well planned and efficient program by official and voluntary agen- 
cies, the profession and an educated public is necessary for a successful 
effort in eradicating tuberculosis 
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Herniation of intervertebral disk, Jan 
111 

Hexestrol March 435 
Histamine axoprotein In bronchial 
asthma, March, 460 
in migraine, March, 438 
Histoplasmosis, March 337 
Hoffman sign in pyramidal tract lesions, 
Jan., 54 

Hormone assays, Jan , 254 
Hydrochloric add in pemldous anemia 
Jon* 243 

Hydrothorax, March 506, 510 
Hyoadne In prevention of motion sick 
ness March 41B 

Hyperparathyroidism, March 389 
Hyperpyrexia See Fever therapv 
Hypertension arterial kidneys and clto 
leal relationships March 535 
drug therapy March 425 
Hyperthyroidism, thio uracil in, March 
302 433 

Hypnotics in insomnia, Jan* 187 
Hypomenorrhe* hormone therapy Jan * 
260 

Hypoparathyroidism treatment March, 
434 435 

Hypotension neosynephrin hydrochloride 
in March, 420 

Imnrau serum to brucellosis, March, 359 
Injuries, peripheral nerve, Jan , 9 
Insanity and the criminal, Jan* 195 
legal conceptions, Jan * 204 
malingering and, Jan., 205 
Insomnia, Jan* 178 
causes of Jan , ISO 
clinical effects, Jan* 181 
general management Jan., 184 
hypnotic* to, Jan , 187 
psychotherapy Jan , 186 
shock therapy to psychotic ones, Jan* 
192 

Insulin globto, to diabetes, March, 436 
shock therapy to psychoses frith to 
somnfa, Jan* 192 

Intervertebral disk protrusion of Jan 
1U 

Intocostrine, March, 423 
T odldes In sporotrichosis, March 330 
Iodine In hyperthyroidism thiouraefl and 
March 310 
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Jolly’s myasthenic reaction, Jan, 129 

Kephrine hydrochloride, March, 420 
Kidneys, arterial hypertension and, clin- 
ical relationship, March, 535 
lesions, in hyperparathyroidism, March, 
394 

KJumpke’s paralysis m brachial plexus 
injuries, Jan, 19 

Lanatoside C, March, 424 

Lead poisoning, sodium citrate in, March, 

437 

Lipotropic substances in cirrhosis of 
liver, March, 428, 483 
Liver, biopsy, by aspiration, March, 365 
cirrhosis See Cirrhosis of liver 
damage to, hemorrhage in, control of, 
March, 432 

diseases, diet as factor, March, 276, 
427, 484 

functional tests, composite, March, 36 3 
therapy in pernicious anemia, Jan , 242 
Lobectomy m tuberculosis, March, 451 
Lung, resection, in tuberculosis, March, 
451 

Lymphocytic choriomeningitis, benign, 
Jan, 36 

Magnesium sulfate m paroxysmal tachy- 
cardia, March, 426 

Malingering of insanity to escape crimi- 
nal responsibility, Jan , 205 
Malta fever See Brucellosis 
Mecholyl m bronchial asthma, March, 
459 

Median nerve injuries, Jan, 11 
Median-ulnar nerve injuries, Jan , 18 
Medullary tractotomy for facial pain, 
Jan, 84 

Meigs’ syndrome, pleural effusion in, 
March, 509, 512 

Meningitis, lymphocytic, benign, Jan , 36 
Menorrhagia, hormone therapy, Jan , 259, 
261, 264, 266 

Menstruation, disorders of, diagnostic 
aids, Jan , 252 

endocrine therapy, Jan, 2 Si 
Mental disease, criminal responsibility 
and, Jan, 195 

retardation, criminal responsibility and, 
Jan , 208 

Mcrcupunn as diuretic, March, 424 
Methionine m cirrhosis of liver, March, 
429, 484 

Microsporon infections, March, 323 
Migraine, histamine-azoprotem in, March, 

438 

Miscarriage See Abortton 
MonUia albicans, infections with, March, 
323, 328 

Monoacet} Imorphinc, March, 418 


Monocame for local anesthesia, March, 
419 

Motion sickness, treatment, March, 418 
Mouth wash in pernicious anemia, Jan, 
245 

Musculocutaneous nerve injuries, Jan, 
23 

Myasthenia grains, diagnostic tests, /an, 
128, March, 422 
management, Jan, 126, 129 
treatment, advances in, March, 421 
Myasthenic reaction of Jolly, Jan, 129 
Mycology, medical, March, 323 
Myocardial infarction, restriction of ac 
tivity in coronary occlusion in relation 
to, March, 405 


Needle liver biopsy, March, 365 
Neostigmine in fasciculation, March, 422 
in myasthenia gravis, diagnostic, 
March, 422 

therapeutic, March, 421 
in poliomyelitis, March, 423 
m rheumatoid arthritis, March, 423 
Neosynephnn hydrochloride, uses, March, 

Nephrocalcinosis in hyperparathyroidism 
March, 394 

Nephrosis, testosterone In, March, 43b 
Nerve grafts, Jan ,22 , 

Nerves, peripheral, injuries, diagnosis ana 
surgical treatment, Jan , 9 
Nervous disease, organic origin m ap 
parent functional cases, Jan, 30 
system, autonomic, therapeutics, 

March, 419 - 

central, therapeutics, March, 41/ 
Neuralgia, trigeminal, Jan, 73 
atypical, Jan , 85 
symptomatic, Jan , 75 . 

Neuromuscular apparatus, thcrapc 
March, 421 

Neuropsychiatnc diseases, symposi 

Neurosurgery, fibnn film and foam 
March, 433 , f r 

Neurotomy, retrogassenan, clas • 
facial pain, Jan , 80 
posterior, for facial pain, J > __ 
New developments in medicin , y 
posium on, March, 273 ^ 

Nocardia asteroides, infection 
March, 340 

Octofollin, March, 435 march. 

Omentopexy m cirrhosis of In > 

281 

Oneirophrenia, Jan, 162 j c 

Oppenheim’s sign m pyramidal in 

sions, Jan ,52 hmccllosis 

Opsonocytophagic test for 
March, 354 
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Organic origin of apparent functional 
nervous disease Jan ^ 30 
Osteitis fibrosa cystica grneraUsata 
March 389 395 
Ouabain March 424 


Pain facial neoplasia as cause Jan^ 91 
relief of Jan , 73 
symptomatic, Jan 37 
intractable, chordotomy for Jan 98 
precordial differential diagnosis, March 
513 

Pancreatic insufficient} pancreatic en 
zyme in, March 429 

Paracentesis in cirrhosis of liver March 
281 

Paralysis Erb a Jan 19 

familial periodic, thjrold in March 
422 

Klumpkes, Jan n 19 

Parasympathomimetic drugs March 421 
Parathyroids, disease* of March 389 
Paredrfne uses, March 420 
Pared rinol uses, March 420 
Patehs diet in drrhosls of liver March 
276 

Patellar donus in pyramidal tract lesions 
Jan^ 57 

Peptic ulcer benign and malignant, dif 
ferentiation March 495 
diagnosis, March 489 
gastroscopy in March 499 
roentgen diagnosis, March 493 
sodium alkyl aulfate In March 426 
Periarteritis nodosa, Jan^ 139 
Peripheral nerve injuries diagnosis and 
surgical treatment Jan^ 9 
Peritoneoscopy In liver disorders, March 
369 

Pernicious anemia, /qji-, 229 
clinical types, Jan 230 
liver therapy Jan., 242 
posterolateral iderosis In manage 
ment Jan<, 24S 

Peroneal nerve injuries, Jan ^ 20 
Pharmacology recent advances, March 
417 

Phthalylsulfathiaxole. See SulfathaUdute 
Plasma, bovine, for human use March 
433 

Pleura, malignant turnon, effusions due 
to March 509 512 

Pleural effusions, diagnosis and treatment 
March 502 

Pneumonectomy In tuberculosis, March 
451 

Pneumonia, pneumococcal sulfamerariae 
in, March 294 

Poliomyelitis, neostigmine In March 423 
Polyuria in byperparatb} roidism, March 
395 


Potassium chloride In cataplexy, March 
422 

in myasthenia gravis Jan 135 
Pourodigin March, 42 $ 

Precordial pain differential diagnosis 
March 513 

Pre-edampsia March, 538 54 1 
Pregnancy macrocytic anemia of Jan 
2 47 

Procaine hydrochloride for local anes- 
thesia March 419 

Progesterone therapy in menstrual dls 
ordert Jan 263 

Pro min in tuberculosis March 447 448 
Propadrfae hydrochloride in coryza 
March 420 

Propionate propionic add ointment fn 
dermatophjtosb, March 326 
Prostate carcinoma, estrogen therapy 
March 435 

Prottigmine in myasthenia gravis, Jan , 
131 

diagnostic test, Jan., 128 
Protrurion of intervertebral dak, Jan., 
Ill 

Psychiatrist function of In court, Jan~, 
211 

Ps} choses, criminal responsibility In 
Jan 195 

electroshock therapy outpatient, Jan n 
165 

war barbiturates in, March 418 
with insomnia eledroshock and in 
fulin shock therapy Jan 192 
Psychotherapy fn insomnia, Jan 186 
Pyelonephritis, atrophic March 541 
in hyperparathyroidism March 394 
Pyramidal tract signs, pathologic, Jan^ 


Quintdint in auricular fibrillation Jan ^ 
217 

in auricular flutter Jan^ 223 
in paroxysmal tachycardia Jan 226 
uses and abuses, Jan 215 
Quinine test for myasthenia gravis Jan~ 
l”^ March 422 


RACU'KEnaiKx hydrochloride March 420 
Radial nerve injuries, Jan., IQ 
Radiculoneuritif acute infectious, Jan 1 
Retrogasserian neurotomy classical for 
facial pain Jan ^ 80 
posterior for facial pain Jan n 83 
Rheumatic fever pleural effusion in, 
March 50S 

sodium salicylate in March 425 
sulfadiazine In, prophylactic, March 
425 

Rheumatoid arthritis, neostigmine in, 
March 423 
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Ringworm, March, 323 
Roentgen diagnosis of carcinoma of stom- 
ach, March, 495 
of peptic ulcer, March, 493 
of tuberculosis, rapid screening meth- 
ods, March, 54 

Rossohmo sign m pyramidal tract le- 
sions, Jan, S3 


SALYROAN-THEOPHYixira as diuretic, 
March, 424 
Sandoz, 424 

Scalp, dermatophytosis of, March, 323 
Schizophrenia, Jan, 150 
modem concept of, Jan, 147 
Sciatic nerve injuries, Jan , 20 
Sclerosis, posterolateral, management in 
pernicious anemia, Jan , 245 
Shock in bums, sodium lactate in, March, 
438 

therapy of psychoses, Jan, 165 
prevention of fractures, curare for, 
March, 423 

Silicosis, aluminum powder in, March, 
437 

Skin tests In brucellosis, March, 354 
Sleeplessness, Jan , 178 

clinical effects, Jan , 18 1 
treatment, Jan , 184 

Sodium alkyl sulfate in peptic ulcer, 
March, 426 

citrate in lead poisoning, March, 437 
lactate in burn shock, March, 438 
propionate in fungus infections, 
March, 438 

salicylate in rheumatic fever, March, 
425 

Spiller-Frazier operation for facial pam, 
Jan , 80 

Spondylitis, brucella March, 351 
Sporotrichosis, March, 328 
Steam inhalations m bronchial asthma, 
March, 458 

Steatorrhea, pancreatic, pancreatic en- 
zyme in, March, 429 
Sterility, hormone therapy, Jan, 258, 261 
Stomach, carcinoma, diagnosis, March, 
.489 

Screptotnchosis, March, 340 
Strophanthin m heart failure, March, 529 
Subdural hematoma, Jan, 62 
Sucdnylsulfathiazole See Suljasuxtdme 
Sulfadiazine in rheumatic fever, prophy- 
lactic, March, 425 

Sulfamerazine in pneumococcal pneu- 
monia, March, 294 

Sulfasuxidme m badllary dysentery, 
March, 426 

Sulfathalidine in bacillary dysentery, 
March, 426 

in chrome ulcerative colitis, March, 427 i 


Sulfonamides in brucellosis, March, 357 
m tuberculosis, March, 447 
insoluble, m intestinal diseases, March, 
426 

Suprapatellar reflex in pyramidal tract le 
sions, Jan, 57 

Suture, primary, in peripheral nerve in 
jUnes, Jan, 25 

Sympathomimetic drugs, new, March, 
419 

Syphilis, dichlorophenarsine hydrochlo 
ride in, March, 438 

Tachycardia, paroxysmal, digitalis m, 
. March, 531 

magnesium sulfate in, March, 426 
quimdine m, Jan, 226 
Talma operation in cirrhosis of liver, 
March, 281 

Testosterone in menstrual disorders, inn, 
265 

in nephrosis, March, 436 
Tetanus, curare in, March, 423 
Tetany, parathyroid, prevention, March, 
402, 434 

Thiamine hydrochloride in facial pain, 
Jan, 77 

Thiouracil, clinical development and aj>- 
phcation, March, 303, 306 
in thyrotoxicosis, March, 302, 433 
toxicity, March, 307 
Thoracentesis, March, 503 
Thoracoplasty in tuberculosis, March, 449 
Thrombosis, coronary, March, 405 

pam of, differential diagnosis, March, 
51 3 

venous, heparin m, March, 431 
Thrush, March, 323, 328 
Thymectomy for myasthenia gravis, 
Jan, 136 , 

Thyroid in familial periodic para/y > 
March, 422 ... 

Thyrotoxicosis, thiouracil m, March, iw, 
433 

Tibia! nerve injuries, Jan, 22 
Tinea, March, 323 

Torulosis, March, 335 , 

Tractotomy, medullary, for facial pa“>- 
Jan, 84 , 

Transfusions, blood, in pernicious an 
Jan , 245 . 

Tnchlorethylene in facial pain, Jon* " 
Tnchophytin test for dermatopbyt 
March, 325 

Trichophytosis, March, 323 
Trigeminal neuralgia, Jan, 73 
atypical, Jan , 85 
symptomatic, Jan, 75 
Trigger zones in trigeminal neuralgia 

Tromneris technic for Hoffmann ris 11 * 
Jan, 54 
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Tuamtoe sulfate, March 420 
Tuberculosis, pulmonary asymptomatic 
case management March SSO 
chemotherapy, March 445 
dlasone to AfarcA 447 44S 
modern methods of finding March 
544 

pleural effusions of, March 507, 511 
promts to March 447 448 
surgical treatment March 449 
treatment recent advances March, 
445 

Tularemia, pleural effusion to March SO 8 
Tumors, facial pain due to Jan 91 

Ulnar nerve injuries, Jan 15 
Ulnar median nerve injuries Jan ^ 18 
Undecylenate undecylenlc add ointment 
m dermatophytosU, March 326 
Undulant fever See Brucellosis 
Urginto to heart failure, March 52 9 


Uterine bleeding functional, hormone 
therapy Jon,, 259 261 264 266 

VaccrrrEs to brucellosis, March 358 
Ventricular gradient, March 464 
Vcrltol March 420 
Vesania Jan., 147 

Vitamin C to bronchial asthma March 
460 

\itamm D massive doses, to prevention 
cf parathyroid tetany March 434 
Vitamin K, massive doses, with dicou 
marol March 430 

Vitamin therapy to drrhou* of liver 
March 2 79 

to pernidous anemia* Jan^ 244 

Wasseshelli: cell March 400 
Wrist clonus to pyramidal tract lesions, 
Jan ^ 57 
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pretty much an unsolved problem No doubt the increasing average 
age of our population is another contributing factor, and in part ex- 
plains the recent appearance of a number of articles and monographs 
on geriatrics The problem of chronic disease becomes increasingly 
fascinating to the internist, and certainly he approaches it with much 
more optimism than did the previous generation of physicians 
3 The rapid development of subspecialties in the field of interna l 
medicine We have had gastroenterologists, cardiologists and neurolo- 
gists for some tune past, but during the last few decades a great variety 
of new specialties have appeared in the field, and many internists are 
devoting almost their entire time to such subjects as tuberculosis, dia- 
betes, arthritis, allergic diseases and disorders of the endocnnes Per- 
sonally I believe this is a wholesome trend However, it is very 
important for these highly specialized practitioners to maintain their 
contacts with the whole field of internal medicine Otherwise they 
become so narrow in their point of view that their approach to all 
medical problems is completely dwarfed, and because of then lack of 
facility and skill in other fines, they lose the proper perspective m both 
the diagnosis and treatment of their particular specialty 
The rapid development of these subspecialties makes it difficult at 



group climes will lead to a solution of these confused borderlines 

4 The rapidly increasing number of laboratory tests Such pro- 

cedures all have their place m modern medicine, but it would se ^ as 
though the great multiplicity of these tests m some particular fields, 
such as liver function, have grown to a point where some birth con- 
trol were indicated' Several problems arise m connection With modem 
laboratory studies One is the cost to the patient, the other, proper 
understanding and interpretation of these tests by the physician it is 
all very well for the internist to be told that the plasma calcium is 
high and the plasma phosphorus low m osteitis fibrosa cystica, but it 
is much more important for the physician to know just why these 
abnormalities have occurred and what significance they have m 
handling and treatment of the patient , 

5 The restoration of neurology as an integral part of internal vie i 

cine For a while it looked as though this important branch would c 
completely severed from the parental tree' However, the mo en J 
tendency is more and more toward an approacbment between Rite 
medicine and diseases of the nervous system In many of our irg 
medical clinics, nervous diseases are now included as a part of jntenra 
medicine, and the professor of nervous diseases has the title of pro 
fessor of medicine Neurology cannot function without internal m 
cine Internal medicine is incomplete without neurologv , 

6 The groutng emphasis on psychiatry in solving the problems j 
internal medicine This emphasis is observed m the approach not o 
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to functional disease, but to organic disease as well The medical stu- 
dents of today are infinitely better equipped in the methods of psychia- 
try than were the physicians of the last generation This change m 
point of view should inevitably lead to better handling of the psycho- 
neurotic patient. 

7 Increasing interest m the social aspects of medicine and the widen- 
ing field of industrial medicme The modern physician is becoming 
more and more interested in the family background of the patient and 
his home environment Dr Henry B Richardson has just published a 
fascinating book on the relanon of the patient to his family * More 
and more the physician is studying the environment of his patient, 
both at home and in industry, and is finding it a fruitful field for 
better understanding of the causes of disease. It is because of the 
writer’s own interest in the patient’s environment that he is contribut- 
ing a short article to this symposium on environmental factors in the 
etiology of rheumatic pain. More careful investigation of home and 
industry in relation to disease will continue to throw important bght 
on the pathogenesis and treatment of many medical ailments. 

Russell L Cecil, M D 

• Richardson, Henry B Patients Have Families New Vorl The Common- 
wealth Fund, 1945 



ENVIRONMENTAL FACTORS IN THE ETIOLOGY OF 
RHEUMATIC CONDITIONS 


Russell L. Cecil, MD, ScD, FACP* 

k 

It is customary for teachers of medicine to stress the importance of 
history-taking m the examination of a new patient, and certainly noth- 
ing is more important in arriving at an accurate solution of the pa- 
tient’s problems However, many of us m medical school learn things 
which we promptly forget to apply in practice In my own experience, 
I have been frequently amazed at how little effort has been made on 
the part of the family physician to explore into the daily habits and 
environment of the patient in order to locate the cause of his trouble. 
This is well illustrated m the field of rheumatic conditions I would 
like to discuss briefly the importance of environmental factors in re- 
lation to arthritis, gout, fibrositis and certain other unclassifiable 
arthralgias 

Rheumatoid Arthritis.— In the case of rheumatoid arthritis we are 
dealing with a disease of unknown etiology Infection is supposed to 
play an important part, but in my opinion psychic factors are of even 
greater importance in initiating the original symptoms or in bringing 
about a relapse The psychic traumas most frequently responsible are 
marital unhappiness, the death of a near relative, financial disaster, 
long-cherished resentment over some real or fancied injury, and lone- 
liness, which may be extreme, even in the most populous communities 
One of the commonest predisposing causes of arthritis m women is 
the long-sustained anxiety, plus the physical exertion, which results 
from nursing an aged father or mother over a period of months or 
even years I have seen severaTcases of rheumatoid arthritis develop 
in young wives whose husbands are overseas with the armed forces 
One recent rheumatoid patient developed her first symptoms of ar- 
thritis the day following the classification of her husband as 1-A' 

The role of climate in the etiology of rheumatoid arthritis is a very 
definite one, but a factor which is not well understood Rheumatoid 
arthritis is primarily a disease of the temperate zone, but it is not un- 
usual to encounter the disease in subtropical climates Exposure to 
dampness and cold has some importance also A good many young 
men are developing rheumatoid arthritis in our army However, just 
hoxv much of this is due to exposure and how much to psychic trauma 
it is hard to say 

•Professor of Clinical iMcdicme, Cornell University Medical College, Attend- 
ing Physician, New York Hospital, Visiting Physician, BcUevue Hospital, New 
York City 
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Osteoarfh ritfs — If psychic trauma is a major factor m the develop- 
ment of rheumatoid arthritis, physical trauma is the important pre- 
disposing agent in the etiology of osteoarthritis Indeed, unless the role 
of physical trauma is appreciated by the physician in his approach to 
this disease, his therapy will often end in failure. The physical trauma 
may occur in the form of one single severe episode, such as intra- 
articular fracture or dislocation of a joint, or it mav be a long senes 
of repeated minor insults Many an old college athlete in his later 
years pays highly in physical discomfort for the athletic trophies 
which he won in school and college The student of rheumatism en- 
counters these cases frequently m pnvate practice. In the chmc one is 
more likely to find osteoarthritis as the result of falls, accidents and 
the like Much more frequently, however, this very prevalent disease 
is caused by repeated minor injunes osteoarthnta of the spme in 
manual laborers or middle-aged tennis plavers, osteoarthritis of the 
hip m truck-dnvers and pole-vaulters, osteoarthritis of the shoulder in 
streetcar conductors, osteoarthritis of the knees in obesity or in old 
football or baseball stars In many cases the cause of the osteoarthritis 
is not at once discernible Only bv careful inquiry and going back into 
the habits and sports of early life will a basis for the trouble be 
discovered. 

I know of no statistical figures on the relative incidence of osteo- 
arthritis in temperate and in tropical climates My surmise would be, 
however, that osteoarthritis, like rheumatoid arthritis, is much com- 
moner m the temperate zone Certainly the people who have lived 
hard and exposed lnes appear to be more prone to degenerative ar- 
thritis than those whose circumstances are more fortunate. The gnarled 
hands of the fanner come inevitably to mind I have often noticed 


how individuals whose work requires constant submergence of the 
hands in cold water are prone to develop osteoarthritis m later years 
Gout -It is possible for an individual to have a goutv diathesis, with 
high blood unc acid levels and even the renal complications of gout, 
without any joint manifestations However, this is unusual The great 
majority of gouty patients sooner or later have attacks of gouty ar- 
thritis. What interests us for the moment arc the environmental factors 
which are instrumental in bringing on the acute attacks of arthritis. 
The most important provocations of gouty arthritis are trauma and 
dietary indiscretions. Undoubted! v the prevalence of goutv arthritis 
in the metatarsophalangeal joint of the great toe is due ,n large part 
to the trauma to which thwjmnt is subjected m walkmg and m other 
forms of active exercise. The goun attack may be precipitated bv 
such minor trauma as an unusually l ong wa ik OT bicjcle nde, an ex- 
ccssivc amonnr of golf or tennis, or even too rrrach lawn mcnvmg 
Ac ordmg to Hench the jn/lamrrwton reaction m posttraumatic 

ranter durT" v . dc ' a> ^ screral honrs after tfauma, m this 

respect differentiating the condition from a true traumatic arthritis in 
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which the discomfort and inflammatory reaction begin immediately 
after the trauma 

Gouty arthritis is often brought on by dietary excesses, such as oc- 
cur on birthdays, weddings, Thanksgiving and other holidays On 
hunting and fishing tnps indiscretions of diet may be combined with 
trauma, an almost perfect combination of predisposing factors It is 
important to remember that surgical operations, transfusions and cer- 
tain drugs, such as salyrgan, ergotamine tartrate, thiamine hydrochlo- 
ride, insulin and decholm may provoke an attack of gout. 

Fibrositis and Other Unclassifiable Arthralgias —In this group of cases 
environmental factors play a much more important role than is gen- 
erally suspected First of all, we are dealing in the majority of cases 
with a psychoneurotic patient This fact m itself explains certain 
pains which are possibly imaginary However, many of these patients, 
while they are nervous individuals, are having real pam in their joints 
or muscles One of the commonest of these conditions is stiff and 
painful neck , often associated with occipital headache, a syndrome 
which Harold Wolfe has termed “tension headache ” This condition 


may result entirely from an anxiety’' state Other factors, however, 
which have to be considered are posture, eyestrain and osteoarthntis 
of the cervical spine 

Another extremely prevalent form of “rheumatic” pain is hrmbago, 
or so-called “back strain ” Many of these are referable to protrusion 
or rupture of an intervertebral disk, a condition m which trauma plays 
a very important part Backache of a less severe character may be one 
to faulty posture or instability of the lumbar spine, but in many such 
cases the pain is actually due to occupational strain such as carrying 
heavy bags or suit cases, excessive and strenuous labor or extreme in- 
dulgence m sports such as golf, tennis or baseball Too often, in mv 
ex-penence, back pam which is referable to occupational or other en- 
vironmental factors is incorrectly attributed by the physician to osteo- 
arthntis of the lumbar vertebrae, especially m those cases in wine 
the radiologist has reported osteoarthritis m this locality In view o 
the fact, however, that practically every normal individual over 
years of age will show some radiographic evidence of hvpertrop nc 
spondylitis, the assumption that lumbar pam is referable to these 
changes is a dangerous one In cases in which the bony changes arc 
marked, it is safe to conclude that they have some bearing on the pa- 
tient’s symptoms Nevertheless, it is surprising how manv individuals 
with marked osteoarthritis of the spine are entirely comfortable, an 
it is also noteworthy that many patients with lumbar osteoarthritis 
will be rehe\ cd of their backache when thev cease from certain activi- 
ties in work or recreation which have been largely to blame for their 
discomfort Bad posture is an important factor m the etiology of one 
pam and should always be carefully investigated m a patient with this 
complaint Even when the posture is apparently good, inquiry into the 
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individual's habits of life may reveal that he is standing too much, 
sitting in an uncomfortable chair, sleepmg on a sagging mattress or 
wearing improper shoes 

One of the commonest causes of backache in elderly people is 
gardening Gardening may also be blamed for pain in the knees when 
the patient assumes a kneeling position for long periods of time with- 
out any protection against the hard cold ground. Strange as it may 
seem, i have known arthralgia in the knees to result from excessive 
kneeling in prayer Excessive stepclimbmg is another prevalent method 
of acquiring pain and stiffness in the knees. 


Pam and stiffness m the shoulder is usually due to calcific deposits 
in the subacromial bursa or to so-called peritendinitis of the long 
tendon of the biceps. Many of these "frozen shoulders" can be traced 
directly to trauma, cither occupational or from ovcnndulgence in sport. 
Sciatic pom is usually the result of pressure at some point in the sacral 
plexus Fibrosinc pains in the buttocks often simulate sciatic pain and 
may result from a variety of strains. One of the commonest is driving 
a car with a stiff clutch or foot-brake. I was recently consulted by a 
middle-aged woman with sciatic pain. Many questions were pro- 
pounded in an effort to locate the cause of her disability All fomis 
of muscle strain were denied 1 had given up m despair, went ahead 
with my physical examination and gave the usual advice concerning 
rest, physiotherapy, and so forth M she was taking leave of my office 
she askwl quite innocently if her discomfort could possibly be the 
result of bowling 1 Incidentally I know of no sport which can raise 
more havoc with the back and legs of an elderly individual than 
“ peCI ^ ly 15 one has noc bee n accustomed to this form of 

U-\ Civ low. 


What may we conclude from the foregoing remarks’ The 
important conduMon is that a large numbe?of Lid pains LTaST 

as well ns some of the more serious ones, resnlr F aches > 

enher In ones daily occupation or ^ SfiSeTSneS 
Just as important arc the psychogenic factors , sport 

omit the pains and aches which iS F,naUy Wc must n « 

sitting or standing from lm P™Pct posture when 

When a patient consults me for p am his arm c 
ask is What are you dong with\our fir5t quest,on 1 

leg "What do you do wnth your Ws?" Tw lf thc paln H m the 
are not enough Many patients will fail < 5° estIon5 . however, 

physician must make h^ quesuons mom ln r a cIoe - 50 thc 

and aches which result from environment^^ Mtm ' of thcse Pains 
most 01 cr night when the cause is removed l I°f ' V ' ,U d, f a PP ear 
a large group of patients whose Unfortunately there u 

i ct who are in no position to chann^L rCSU C fl "° m t,icir occupation, 
ah one can do is to reassure the natimr a°?° 0n Such cascs abont 
C patlent and cue him certain simple 
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suggestions regarding rest and the use of heat and aspirin which may 
help him over the rough spots 

Psychiatric problems can often be solved by the general practi- 
tioner, but in the more difficult cases the neurophychiatnst will be 
needed After all, one can endure a certain amount of discomfort 
philosophically if he understands that the condition is not serious and 
not hkely to increase m severity I have often remarked that a large 
part of my working hours was consumed m telling patients that they 
did not have arthritis or neuritis, and that the pain m their arm or leg 
or back was something that could readily be corrected by proper 
readjustment to their environment. 



PRESENT DAY TREATMENT OF NONTUBERCULOUS RENAL 
INFECTIONS 


Meredith F Campbell, MT5 * 

When urinary infection is denoted by the demonstraoon of bacteria 
in the properly collected specimen, the kidneys and upper nnnary 
tract must be assumed to be involved until adequate examination proves 
otherwise. It is recognized that often enough the bacterial invasion is 
limited to the lower urinary apparatus (bladder, urethra, prostate, 
and so forth) but far more frequently the lower tract manifestations 
reflect unsuspected and overlooked infection of one or both kidneys. 
Moreover, the clinical and therapeutic aspects of urinary infection are 
fundamentally identical whether the pattern: is four or forty By cus- 
tom urinary infections m infants and children have been divorced 
from infections in adults. Yet the basic considerations are the same 
with the striking exception that m early infancy the maintenance of 
nutrition must sometimes take precedence over direct chemothera- 
peutic attack on the infection itself 


DIAGNOSTIC STUDIES 

The demonstration of pyuria m the properly collected specimen al- 
most always signifies urinary infection amicrobic pvuna is rare but m 
recent months several senes of cases of this clinical entity have been 
recorded Some observers believe the condition is due to virus infec- 
tion doubtless it is often unrecognized urinary tuberculosis 

Collection of the Urine —Pyuria having been demonstrated as an acci- 
dental finding m patients with unsuspected asymptomatic urinary in- 
fection, or by routine unnalvsis in patients believed to have acute or 
chronic infection, further laboratory studv of the urine is indicated. 
Here the proper collection of the unne specimen is of paramount 
importance When urinarv infection is under study in the female, an 
accurate estimation of pyuria and identification of the bacterial’ m- 
voder demands that the specimen be taken by catheterization whether 
the patient is neubom or aged No amount of scrubbing of the female 
genitalia anil permit the passage of a bactenologicallv uncontaminated 
specimen As a role, in the male, a satisfactory specimen can be ob- 
tained without catheterization the prepuce is widely retracted, the 
glans penis and I meatus are well washed with oxvcvan.de or bichloride 
of mercun 1 5 00 after which the patient voids. When a small amount 
of unne has been passed, the sterile vessel to collect the specimen is 
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introduced into the voided urinary stream Unless this procedure can 
be carefully carried out, aseptic catheterization is employed 

Analysis of the Specimen —The properly collected fresh or well- 
shaken uncentrifuged specimen is then analyzed routinely with special 
emphasis on the microscopic examination Normally the kidneys ex- 
crete 300,000 to 500,000 leukocytes m a twelve-hour period and this 
may cause the appearance of 1 or 2 cells per high power field of un- 
centrifuged urine More than 3 to 5 cells per high power field may be 
considered of clinical importance No cell shoud be identified as a pus 
cell xvhich does not show the lobed polymorphic nucleus, xvhich is 
readily demonstrable by the addition of a drop of 1 per cent acetic 
acid to the shde preparation Too often desquamated epithelial cells 
are reported as pus cells The estimation of the pus cell content by 
examination of centrifuged urine specimens is xvholly misleading, but 
if fresh unsedimented urine is periodically examined during the illness 
period, satisfactory deductions as to therapeutic success may be made 
Identification of the Invading Organism — Bactenologic investigation is 
accomplished by urine culture or by Gram stain of the sediment of a 
centrifuged specimen The correct identification of the invading bac- 
teria is of paramount importance in the selection of chemotherapy (see 
tabulation) For example, on a bactenologic basis, mandehc acid com- 
pounds and sulfonamides can be employed almost interchangeably, 
except that the ammomogenic proteus bacillus is rarely eradicated by 
mandehc acid compounds yet is readily susceptible to sulfonamide 
therapy Streptococcus faecahs, the so-called enterococcus, is decidedly 
sulfonamide-resistant but usually responds favorably to mandehc aci 
therapy Penicillin is effective against most gram-positive coccal in- 
fections of the urinary tract but is inert against organisms of t c 
colon-typhoid group, protevs bacillus, and enterococci ( Streptococcus 
faecahs)— bacteria xvhich commonly invade the urinary tract In short, 
rational treatment of urinary infections demands that the enologic 
organisms be precisely identified, and xvhen intensive chemotherapy 
fails to cure the acute disease within two xveeks or chronic urinarx 
infection within one month, a thorough urologic investigation is m 
dicated, at xx'hich time a more precise anatomic diagnosis usually can 
be made Urinary infection persisting more than one month may c 
considered chronic In persistent hyperacute renal infections showing 
no improvement xvith four to six days of intensive medicinal treatment, 
complete urologic examination is also indicated 


TREATMENT 

With the foregoing basic considerations in mind, xve proceed to t ie 
active treatment of the infection and this will be guided in consi er^ 
able measure by the seventy'- of the disease and xx’hether ac ^ tc ^ c 
chrome In most instances of acute infection, the patient can take ^ 
indicated dose of antiseptic by mouth but in some cnncally » » 
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h% d rated patients, medication must be administered intravenously, 
particularly when there is persistent vomiting As a rule the chosen 
antiseptic should not be given continuoush for more than eight to 
ten days failure to observe this dictum accounts for many instances 
of drug intolerance or severe reaction. It is essential in the treatment 
of both acute and chronic infecoon that free bowel elimination be 
maintained/ at least one copious movement per dav This usually 
means that a laxative must be administered, in acute renal infecoon 
repeated colonic irrigations, using large amounts of water (7 to 10 
gallons) are particularly beneficial Demonstrable focal mfecoons 
should be drained or eradicated vet, m practice, careful search usuallv 
fads to reveal the primary bacterial focus. 

Known obstruction along the urinary tract should be counter- 
attached as well as possible (catheter, dilation, and so forth) and com- 
patible with the condioon of the patient, and eventuallv eradicated 
when the clinical condioon permits 

It is a urologic axiom that onnarv obstruction predisposes to the 
development of infection and, once infection is established in the 
presence of obstrucoon, the infection can rarely be eradicated until 
the obstruction has been eliminated Yet with the adient of the more 


powerful unnary antiseptics such as mandelic acid compounds, the 
sulfonamides and penicillin, vve are now able to sterdize the urine in 
many patients with unnary obstruction m whom the formerly' em- 
ployed antiseptics vv ere ineffective. In other words, cure of the unnarv 


infection by the administration of mcthenamine (urotropm) is pre- 
sumpnve evidence that no important unnary tract obstruction exists. 
On the other hand, no patient cured of persistent infection by the 
newer unnary antiseptics should be discharged without the benefit of 
a satisfactory examinanon of the upper urinary tract bv excretors 
(intravenous) urographv Moreover, an estimation should be made of 
residual unne as a manifestation of obstructive or neuromuscular 
vesical uropathy Most persistent unnary' infections arc perpetuated 
bv obstruction and/or unnary' stasis, and the fact that an infection 
persisted prior to its eradication bv the newer and more effective 
unnary antiseptics is presumptive evidence that a stasis-producing con- 
dition emits. The clinical importance of this observation cannot be 
overemphasized if the patient is discharged as cured of unnarv infec- 
tion but with the persistence of an unsuspected obstructive lesion, not 
onlv is mstdiouslv progressive and increasmglv severe back pressure 
renal damage permitted to ensue, but the patient is more hkeh m 
rCt ' 0n bCCaUSC 0f thc Prosing factor of unnan' 


ill rs 
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Sulfonamides 

Mandeltc Acid 
(Calcium or 
Ammonium Salt) 

Penicillm 

Dose in 24 
Hours, 
Grams 

Under 2 years, 0.5- 
0 75 

2-4 years, 0 75-1 5 
5-S years, 1 0-2 0 
9-12 years, 1 5-2 0 
Adults, 2 0-4 0 

2-4 

4- 6 

5- 8 

8-12 

10-15 

i 

5000 to 25,000 units in- 
tramuscularly q 3h or 
50,000 to 100,000 units 
intravenously (con- 
tinuous drip) for 2-4 
days according to age 
and size of pauentand 
seventy of infection 

Bacteriologjc 

Indications 

Gram-negative bac- 
illi (B cob, B lac- 
tis aerogenes, ty- 
phoid) 

Staphylococcus 
Streptococcus, hem- 
olytic 

Proteus 

P> o cya n cus (Pseu- 
domonas) 

' 

1 Gram-negative bac- 
illi (B cob, B lac- 
ns aerogenes, ty- 
phoid) 

1 Staphylococcus 
Streptococcus hem- 
olytic and non- 
hemolytic 

Enterococcus (Strep- 
tococcus faecalis) 
Pyocyaneus (Pseu- 
domonas) 

Staphylococcus aureus 
Staphylococcus albus 
Streptococcus salivanus 
Streptococcus pyogenes 
Dipiococcus pneutnon 
iae 

Neissena gonorrhocae 
Neissena intracellulans 
Bacillus antliracis 
Clostridium perfruigens 
(tvelchii) 

Clostridium septicum 
Clostridium tetani 
Clostridium botulinum 
Corynebactcnum diph 
tbenae 

Vibrio comma 
Actinomyces bons 
Streptobacillus monilif- 
ormis 

Borrclia novyi (spiro- 
chete of relapsing 
fever) 

Treponema palbdum_ 

Ineffective 

Against 

Enterococcus (Strep- 
tococcus faecalis) 

Proteus (unless unne 
highly acid) 

Eschenclua coli 
Eberthella typhosa 
Shigella dysentenac 
Salmonella paratyphi 
Salmonella entcnadis 
Streptococcus faecalis 
Klebsiella pneumoniae 
(Fnedlander’s bacil 
lus) 

Brucella melitensis 
Pastcurclla tularcnsis 
Proteus vulgaris 

Pseudomonasaeruginosa 

Haemophilus influenza 
Alonilia albicans 
Alonilia Candida 
Alonilia krusei 

Alycobactcnum nu,cl 

culosis 

Blastomyces 
Trypanosoma lew® 
Toxoplasma 

Urine Re- 
action* 

Preferably alkaline, 
coadminister so- 
dium bircarbonate 
or potassium cit- 
rate q.s 

Must be more acid 
than pH 5 5 
Mandelic acid con- 
centration greater 
than 0 5 per cent 
Ammonium chloride 
Calcium chloride 
Ammonium nitrate 
Dilute hydrochloric 
acid qs 


cst estimated by potentiometer or nitrazme solution or paper 
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examination of die gram-stained centrifuged urine sediment is equally 
accurate and a few believe the method is even more precise than cul- 
ture. We employ both methods but chiefly culture, occasionally ex- 
amination of the gram-stained sediment will reveal organisms when 
the culture is sterile, but in our experience the reverse has beep more 
often true Unless the unne is sterilized, the patient is not cured and 
with debilitation and dimwnnon of resistance by colds, fatigue and so 
forth, exacerbation of the smoldering infection commonly occurs and 
“acute pvehtis” develops all over again. Such flare-ups punctuate the 
careers of coundcss individuals and notably children who rccurrendv 
suffer acute and often severe attacks of urinary mfcction-usually ill- 
designated as ‘pyelitis 1 — and in whom the indication of recovery from 
the acute episode is too often based on a negative routine urinalysis 
report from a commercial laboratory represented by the comer drug 
store agency In most of these cases there is likely to be both persist- 
ing bacterium and unrecognized unnary obstruction, diese factors are 
of paramount importance in the pathogenesis of unnary mfecnon as 
discussed in the preceding paragraph. Pathologically, the usual renal 
lesion in so-called “pyelitis > is a diffuse interstitial suppurative nephritis 

die W X chan^ nChymal mV ° lvement far m importance 

Chemotherapy -In the chemotherapeutic attack on urinary infec- 
tion, die functional capacity of the kidneys assumes prime importance, 
and of scarcely less concern arc the reaction of the unne and known 
intolerance of the patient to any of the unnary antiseptics Many m- 
uents manifest great selectivity m drug tolerance especially a^ cS- 

™™ ldes - c In onc ° f m y P^ents, a gend^Wof 75 
as little as 5 grains of methenamine produce marked honon./ 1 
\esicnl irritability In another elderly man 20 m.nc - hen !p tut ? a 
precipitated an acute hemolytic cS Xh wTu^ 
tunately the same drug will not eradicate the same tvoenf ™, 0 '' 
m every individual, but doubtiess the usual f 0r ® anlsm 

istence of uurecogmzed obstruction a^/t 15 * e 
responsue patient Sometimes the selection nfii tin- 

be bv tnal and error, chanmng uTtfa “ mx T** dn 'S will 
well tolerated in effective amounts edl “°on is found which is 

m-> he emploi cITX^X^Xunroo ° f mand ' Ilc flwd therapy 
"0*0 below pH SJ can be XX d “ g °° d 115(5 1 

Aletberiarmnc —Methenamine hnc 

duction of newer antiseptics but still hac P°P u * ant y smee die rntro- 
the absence of unnary obstruction anri 3 ^ acc ' v hen employed in 
commonly given It is of X whm the X lar » cr d °£>Be than 
acid or sulfonamide compounds. The ta5ce ma ndchc 

2 grams per pound of body weinlXu ^ ? ail> dose m c Mdrcn is 
bodv weight. Sufficient 1 per pound of 

^ Ptt'erably entenc-coated tablets of 
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ammonium chloride, must be co-admmistered to maintain the urinary 
acidity below -pH 5 5 A sufficiently accurate estimation of the hydro- 
gen ion concentration of the urine can be made in a few seconds by 
the use of mtrazine paper and the accompanying color chart (Squibb) 

obtainable at most drug stores ... 

Treatment of urinary infections by ketogemc diet therapy has been 
largely replaced by the use of mandehc acid or sulfonamide com- 


pounds . 

Mandehc Acid- Mandehc acid is particularly effective against gram- 

negative bacillary infections with the exception of Bacillus proteus, 
here the intense urinary alkalinity caused by the ammomogenic Pro- 
teus vulgaris usually defies effective acidulation (see tabu ation) 
the drug is essentially specific against Streptococcus faecahs an I will 
be used most often when this organism causes the urina ? 

Mandehc acid is usually administered as the calclul [ ” ” r , 3 given m 
salt, as the elixir, or the syrup, and to be effective ml ' st g d) 
large doses and with sufficient acidulant (preferably enteric-coat ci; 

ammonium chlonde tablets to render the ™ r e 

Most failures m mandehc acid therapy result ^ 

and failure properly to acidulate die urine An mtak ^ ^ 

bicarbonate, milk of magnesia, citrus dnn s ^ ’ 0( j The dose 

is to be strenuously avoided during the medica P ^ the 
of mandehc acid in adults is 10 to 14 gm per day and for chUdren 

dose will vary between 0 3 and 0 5 gm per J, 

cording to age and digestive (nutritional) ~ P f B eaS e 

combat of Streptococcus faecahs infection, and d wjU be 

with which acidosis is produced in the young, sulfon. 
largely employed when the patient is an infant or young ^ ^ 
Sulfonamides -Sulfathiazoie and sulfadiazine mcnt ularly e f- 

sideration as urinary antiseptics today Sulfathiazoie * P ^ 

fective against Staphylococcus aureaus and albus unne Avhic h, 
Streptococcus faecahs, and this action is favored > tubular 

unfortunately, predisposes to the formation of and of sulfathia- 
obstrucaon by acetylated sulfathiazoie crystals The : dos s t ^ body 

zole and sulfadiazine in children is 0 25 gm per kd log or 

weight, and in adults an initial dose of 4 gm per day (t sod , u m 

days), then 2 gm per day for six days An equal amou 
bicarbonate is given to alkalimze the urine to P r * v “ ]fathiaz0 lc or 
deposit of acetylated sulfonamide crystals During lo0 o cc 

sulfadiazme therapy in adults, a daily excretion of a cxcre uon 

must be mamtained, preferably 1500 cc , and any rcn3 l 

with a twenty-four-hour mtake of at least 2500 cc * “ T t hc 

injury by the drug or crystalline urinary obstruction &pc > ^ 

renal tubules Renal or ureteral pam and_ hematuria also sugg renal 
plicatmg crystallization and unless/ with the drug *°PP ^ an d 
x - on increases in twenty-four hours, ureteral catheter 



TREATMENT OF NONTUBERCULOUS RENAL INFECTIONS 577 


ureteropelvic lavage to eliminate obstruction by crystal deposit should 
always be considered and m some cases is imperative. Delay in this has 
accounted for many deaths In a patient of ours with sulfathiazole 
anuria and uremia, the entire upper unnarv tract on each side Mas 
so filled with and occluded by crystals that it became necessary to 
perform ureteropyelostomy to establish renal drainage. 

Sodium sulfathiazole can be administered intravenously in high dilu- 
tion (1 500) as an infusion 

Sulfadiazine is especially effective against the colon bacillus, proteus 
bacillus, most streptococci, less so against staphylococci, and produces 
untoward reaction in fewer patients than do the other sulfanomides 
(10 to 15 per cent) The dose and special considerations of its adminis- 
tration have been given in the preceding paragraphs Sodium sulfa- 
diazine can be given intravenously in the same manner as indicated 
for sodium sulfathiazole 

Sulfanilamide, sulfapyndme sulfamerazine, sulfacetimide and suc- 
cinvlsulfathiazole have not proved as satisfactory for general clinical 
use as sulfathiazole and sulfadiazine. Sulfaguarudmc is but slightly ex- 
creted through the kidney and is used only for its bacteriostatic effect 
on intestinal flora. 


Chemotherapy m Acute Urmary Infection -The chosen drug is ad- 
ministered for seven or eight days unless unfavorable reaction to it 
develops. After a week of medication a rest of three or four davs is 
given at the end of which tame an asepucally collected specimen of 
urine is examined If infection persists, the therapeutic course is re- 
peated perhaps with a change of medication, and a similar bactenologic 
recheck is made If there is still infection after two or three wetL of 
such periods of intensive chemotherapy a complete urologic examina- 
non is indicated which is likely to reveal obstruction or, m somTm 
ounces surgical renal pathology which must receive appropriate n 
srnimenta) or operative therapy pprupnate m 

Chemotherapy m Chrome Urmary Infection —If far n r-i,i 
to the bactenologically indicated chmodierapy is not achevedTf ^ 
" ecks of intensive treatment, a comnW* ,,~?i cnieved in four 

dicatcd and will usualh dei^onstrate^urona^n'l^ exa ™ natlon in- 
combined instrumental and chemotherapy 0 r J^bm'ed U 

ment and unnary antisepsis. * ' or comb,ne d surgical treat- 

When the patient-infant or adult-dmiclk f 
Hyperacute unnan infection (renall manifests persistent 

med,cal therepv, a complete molL!c J “ of 
fcctcd hvdroncphrosu, fulmmatmv m ! ,cs, e ' :anl "r aUO i n “ medicated, in 
perinephritis, permephrme absci-l f °“ rCnal suppuration 

gical condition is likeh to bcTiSlS S :phrosls ’ or orf ier grate sur- 
nv c together with chemothcram nine ki j treatment “ often opera- 

N coarsphenamme -NcoaS,, P b ' ood transf “ions. 

■n the past m the combat of stanhvl^ been ° f c0nsi dcrable value 
staphylococcus aureus unnary mfec- 
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tions, especially as persistent bactenuna Today this use of the drag 
has been replaced by penicillin, the administration of which is far 
safer, and the therapeutic results obtained with it in the staphylococcal 
and most diplococcal infections are more immediately dramatic 

Penicillin — Penicillin has been employed m a limited number of 
cases of nontuberculous urinary infections and has been phenomenally 
successful in most patients with streptococcal and staphylococcal 
pyelonephritis, uncomplicated by colon bacillus infection In several 
instances, the penicillin eradicated the gram-positive organisms but had 
no effect on the gram-negative bacilli The previous tabulation indicates 
the bactericidal activity of penicillin In most adults an intramuscular 
injection of 25,000 units every three or four hours is given for three 
or four days At the end of this time, bactenologic recheck of the 
urme will indicate whether further medication— penicillin or sulfona- 
mide or combined therapy— is needed 

SUMMARY 

In the foregoing paragraphs attention has been directed to the basic 
considerations in the treatment of nontuberculous urinary infections 
m patients of all ages, the details of administration of the vanous 
utinary antiseptics have not been discussed since full description is 
usually given on the commercial package In at least half of the cases 
of acute urinary infection and m most instances of chronic urinarv 
infection, complicating pathologic changes— notably obstruction— rc- 
quire special consideration and treatment in addition to chemotherapy 
In short, in only a third to a fourth of all cases of nontuberculous 
urinary infection does chemotherapy alone achieve full benefit tor 
the patient No patient should be discharged as cured of infection 
until examination of at least two properly collected specimens ' 
culture or microscopically is negative If this dictum is observed, t e 
incidence of so-called “recurrent pyelitis” will be infinitely reduce 
and an inestimable amount of renal damage will be prevented 



PENICILLIN VERSUS SULFONAMIDE THERAPY 


Lt Colonel A. Allen Goldbloom and Major Emanuel H Nickman 
Medical Corps, Axmt op the United States 


In the late 1930’s, when sulfonamide therapy came into general 
usage the medical profession as tt ell as the general public felt that it 
would be a panacea for bacterial as well as other infections. Its field 
of usefulness has now become definitely defined and its capabilities 
and limitations now generally knoun. With the advent of penicillin 
a great wave of enthusiasm for it theoretically swept sulfonamides 
into disuse. It Mas felt that penicillin could do anything that the 
sulfonamides could do and do it more efficiently Fortunately, the drug 
was not available at that time except to those who could study its 
properties under controlled conditions. This has prevented indis- 
criminate usage with resultant misconceptions and has made for a more 
rapid erj stall oration of thought with regard to its field of usefulness 
These studies have shown that 

1 The antibacterial acavitj of sulfonamides and penicillin are sim- 
ilar in effect against gram-positive and certain gram-negative organ- 
isms, in general penicillin bemg by far the more efficient and the less 
toxic. 

2 Certain specific infections are benefited b> sulfonamides arid not 
by penicillin, and vice versa. 

3 When there are like indications for sulfonamides and penicillin, 
one may be substituted for the other under the following circum- 
stances (a) drug-resistance or drug fastness, (fi) nonat ailabihtv of 
the agent of choice, (c) in the presence of contraindications to the 
agent of choice 

4 Penicillin and sulfonamides, under certain circumstances, mat be 
synergistic m action, as is suggested by recent investigations with ani- 
mals Mhich have demonstrated that when sulfonamides and penicillin 
arc gnen together the protective effect is greater than when each is 
gnen separate!) 1 


Many investigators have compared the therapeutic response of 
penicillin and suffa products. They have almost imanabK renoned 
of the former both in vitro and ,n vivo Fleming?'* 
shotted that crude penicillin was four tunes as efficient a bactencLtic 
as sulfathiazolc and ttventt times more oowerf.M „ u a 
'then used against Streptococcus pt orrenes^md c, L^i" su ' fa P. vndmc 
m human blood HobbT, Me?eTmd cSffe^ 1 7 } T" 

From the Atcdlat Sr trier, Sttbon U m ,„l r-~ ^ TT~ 

M Tamm, Colonel, Commanding ° !p Cw,p Kamer » Ne iv Jercej John 
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antibacterial effect than sulfathiazole Both were bacteriostatic, but 
penicillin alone caused a reduction in the number of organisms Rosen- 
berg and Arhng 0 reported recovery in seventy out of seventy-one 
cases of meningitis caused by the meningococcus, Streptococcus hem- 
olyticus, Streptococcus viridans and pneumococcus treated with penic- 
illin This series represents a better result than is ordinarily obtained 
with sulfonamide therapy, however, our own experience indicates that 
excellent results can be obtained with the latter alone In an as yet 
unpublished group of fifty-eight consecutive cases of meningococcal 
meningitis treated only with sulfonamides complete recovery occurred 
m every case 7 

Abraham and his co-workers summarize the advantages of penicillin 
over sulfonamides as follows ( 1 ) It is influenced only slightly by the 
number of bacteria to be inhibited (2) It is not antagonized by hydro- 
lytic break-down products or pus (3) It combines low toxicity to cells 
with powerful bacteriostatic action (4) Its action is stronger 

In spite of the advantages of penicillin over sulfonamides as the 
therapeutic agent of choice in those diseases in which either could be 
used, certain practical considerations present themselves These are 
(1) the present greater availability and lower cost of sulfonamides, 
and (2) the ability to administer sulfonamides by mouth as compared 
to penicillin, which must be given parenterally While these consid- 
erations by no means preclude the practical employment of penicillin, 
they do limit its usage 

We feel that at present and until it is readily available penicillin 
will find its greater application in life-endangering infections, m those 
conditions which are sulfa-resistant, and where the use of sulfonamides 
is contraindicated 

CASE REPORTS 

A senes of eight cases, all of which were life endangering, is pre- 
sented in the accompanying table In the first and second cases penic- 
illin alone was used because sulfonamides were contraindicated Giscs 
III to AT inclusive were sulfa-resistant, penicillin being admirnsterc 
secondarily Cases ATI and ATII represent failure of both sulfa an 
penicillin therapy 


Case I —Rheumatic F ever, Bronchopneumonia —This white man, aged 26, '' 
in good health until a few days before he was admitted to the hospital on ** a 
12, 1944, when he became ill with generalized malaise and fever On the da> a K 
admission he developed a generalized erythema associated with arthralgia ot 
lower extremities Arthralgia became migratory, low grade fet er persisted, cn ^ 
cardial and myocardial changes were noted A diagnosis of rheumatic fever 
made on the basis of the above findings . 

Seven weeks after the onset of rheumatic fever his temperature sudden y 
came septic in type and rose to 1044° F Marked orthopnea Mas present 
ical examination and \-rays indicated a bilateral basilar bronchopneumo 
Sputum organisms were predominantly pneumococci He uns g" en pemc 
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20,000 units every three hours intramuscularly for four days (total 480,000 units) 
Arrest of the pneumonic process ensued Fever dropped by lysis to normal within 
seventy-two hours 

Cardiac and joint signs and svmptoms were unaffected fay the penicillin Sub- 
sequently, these improved under salicylate and digitalis therapy 


Case II —Acme Glomerulonephritis , Lobar Pneumonia —Tins patient, a white 
man, aged 37, was admitted to Station Hospital, complaining of coryza, nausea, 
vomiting and painful and diminished unnation He gave a history of prolonged 
exposure to inclement weather several days before admission 

Signs of acute glomerulonephritis and congestive heart failure were manifest 
There was almost complete anuna, albuminuria and hematuria, enlarged and 
tender liver, peripheral edema, cardiac dilatation and a mitral murmur heard at 
the base of the heart and not transmitted Almost simultaneously physical ex- 
amination showed signs of lobar pneumonia This was confirmed by x-ray and 
by the presence of innumerable pneumococci m his sputum 

In view of the patient’s anuria, sulfa therapy was considered to be contram 
dicated, and a course of intramuscular penicillin, 10,000 units every three hours, 
was instituted Pneumonic phenomena and fever subsided within thirty-six hours 
Alarming kidney and cardiac signs also subsided within this period, but for six 
weeks thereafter there was a slightly elevated pulse, barely palpable tender liver 
and a nontransmitted mitral murmur Penicillin, of which a total of 100,000 units 
was given, was discontinued immediately after the acute symptoms had subsided 
Physical examination two months after admission showed no heart or ladne) 
damage. No therapy other than penicillin and supportive measures was used in 
this case 


In Case I the patient had a severe rheumatic fever with myocardia 
and valvular changes When he developed a complicating broncho- 
pneumonia with signs of acute decompensation, it was felt that he 
would not survive the double infection Sulfonamide treatment of t e 
pneumonia was not given because of its reported ill effects m acute 
rheumatic fever Penicillin proved completely effective m curing t e 
pneumonia but had no effect whatsoever upon the course of t e 
rheumatic infection 

In Case II we were confronted with a patient with acute car to 
renal failure as well as lobar pneumonia It was obvious that sulfonami e 
therapy could not be employed to treat the pneumonia because o 
the anuria Penicillin was promptly started with very satisfactory re 
suits, not only in the pneumonia for which it was primarily inten c 
but also in the acute glomerulonephritis The acute severe signs o 
the latter were under control within seventy-two hours The bene 
ficial effect of penicillin in the latter instance was probably due to 
kidney excretion of penicillin of higher antibacterial titer as reporte 
by numerous investigators 8 - 9> 10 

While the satisfactory response of pneumococcal pneumonias to 
sulfonamides is well known, the two cases presented illustrate the im- 
portance of penicillin when the use of the former is contraindicate 

Case III — Septicemia — A male paoent, aged 37, was admitted to the hospitaj 
complaining of dulls and fever Physical examination was negative except or 
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moderately reddened pharynx and poor oral hygiene Dental x raj's showed root 
abscesses around four teeth Blood culture was positive for Streptococcus hemo- 

'^hwas^deemed advisable to begin sulfadiazine therapy before attempting the 
removal of the abscessed teeth The drug was given in two courses, one of elct en 
nays averaging 6 gm of sulfadiazine dady, and again, after an interval of five 
days, in a second coarse of nine days, averaging 5 gm daily 

In spite of the above medication two positn e blood cultures were obtained 
during the course of treatment, nor did the sulfadiozme eliminate the fever which 
continued to be of an irregular low grade type with occasional septic exacerba 
nans fluctuating between 98 and 105.2 F The patient was weal and cachectic 
and had a yellow waxy pallor 

On May 29 sulfadiazine was discontinued and penicillin scarred The patient 
was given 20,0-0 units Inrrarouscnlariy every three hours for six days and a dimin- 
ishing amount for three additional days. A total of 1 161,500 units was given A 
remarkable improvement was noted within twenty four hoars after starting pen 
ialhn the patient expressed a feeling of vitality and well-being was hungry and 
cheerful his temperature was normal, and blood culture was negative. Improve 
ment continued uninterruptedly until his discharge 

On June 1 four abscessed teeth were extracted. No clinical or febrile reaction 
ensued. All blood cnltorei after May 29 were negative. 

The patient was discharged cured on June 26, 1944 

This patient: was given sulfadiazine over a prolonged period during 
which he showed equivocal clinical and no bactcnologic response to 
treatment. Under penicillin, recovery was dramatically prompt Her- 
rcll u feels that sulfonamide compounds are so effective against hemo- 
lytic streptococcic infections as to make it unnecessary to use penicillin 
except occasionally Our experience with this case, as well as the ex- 
perience of others, 12 ' 12 makes it evident that, when sulfonamide-fast 
infections of this type occur, pemcBbn is the therapeuoc measure of 
choice. The euphoria and improvement in. appetite which were noted 
in this case were seen also in other of our patients treated with penic- 
illin. Florey and Florey 1 * have made a similar observation. 


CAJt ]V.-Subic7itc Bacterial Endocarditis -A white man, aged 38, was ad 
mined on Mutch 1, 1944 Hu history wax negative except for a questionable 
TT" “J2 3 Abou ; j tfll « w "ki before admission he began having 
chaii and fever which were of dady occurrence for two wreta before he applied 
for hospitalization He had no apparent source of infection other than a mild 
riuruaj. 

A physical examination retried the patient to be acutely iU, pale and xweanng 
prornsel) No petcchiae or other evidence of embolic phenomena were prerenc 

Beginning March 6 penicillin wax tnven b™h i, , 

larl> for seven days for a total of ™* mlra ™'>° 1 »l> «nd uitramuscu 

Upon completion of pemedhn therapy the temperature was normal blood 
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o ally unchangeTexce^f 1 symptomatic Cardiac signs were cssen- 

weli as systole HospnJ^on l^Z, C ° dd be heard 111 diastole as 

blood cultures were negative and temn ° r 006 rnontb ' dunn ? which time 
blood se dimentano; ra“SLS hSwm "T? n0rma1 ' howeve '< 
was still present on Aonl 12 1044. ^ h , 111111 P er ^ r ^ ar >d the mitral murmur 
hospital P ' 19H When he was ^ferred to a convalescent 

sterinrait 61 Ae ° nset ° f hlS 11111655 1116 P aQent ^ «ill a h ye and had 

has ^ een n° uniformity in the reported results of penicillin 
? . r P } ln SubacuCe bactenal endocarditis In vitro studies^mdjcate 
tiiat Streptococcus vrndans is inhibited or destroyed by penicillin but 

200 ? 1000 00168 « Brest as 'is req^ed for Suep 
tococcus hernolyticus Loewe and his associates 16 have reported seven 
cases treated successfully with penicillin and heparin, although they 

™\ n ° Pe n m ^ CnCy ° f cure Reefer 17 states that of fifty-five cases re- 
P ° *■ e Committee on Chemotherapeutic and Other Agents of 
t e ational Research Council only three patients are alive after one 

°J tU * V ^ tbers11 ' 1 *' 1S ' 10 have reported temporary sterilization 
ot the blood or absolute failure 

Further study is obviously required to crystallize opinion with re- 
gar to the efficacy of penicillin in this disease It is possible that high 
penicillin dosage, as was used m our case and as suggested by the 
probl™ StUcl,eS nicntIonec i above, may prove to be the answer to the 

a „^ A5E ,Y 22 year old white soldier was admitted to the hospital 
gus 5, 944 complaining of headache, nausea and pam in the right leg 
e gave no history of recent acute illness, chrome disease, or residence in the 
°P* CS , e state d that on the night before admission he had been scratching his 
ng s in an area which had been hit by a dummy hand grenade one month 
prior to admission 

Examination revealed an acutely ill and moderately disoriented individual 
tere "as a uruncle on the anterior aspect of the lower one-third of the nght 
eg cm m diameter surrounded by a zone of erythematous induration 8 cm in 
lameter, tender to touch Femoral and inguinal lymph nodes on the right side 
w ere mo crately enlarged and painful No lymphangitis was present On admis- 
sion, the patients temperature was 102° F, pulse 92 and respiration 22 

o mm su adiazme, 5 gm , and 1000 cc of 5 per cent glucose in saline were 
given intravenously immediately However, the patient's condition became pro- 
gressn c y an rapidly worse with lethargy, restlessness and increase m size of 
e tesion, the surrounding erythematous induranon and the regional Iymphadcn- 
opathy Sulfadiazine was discontinued and penicillin substituted 

P eiuclI,m l therapy the patient's temperature dropped from 102 2' to 
, , ' vltfun ten hours an d remained within normal limits thereafter Pain and 

local pathology remained stationary for two days, but the panent’s systemic symp- 
toms w ere much improved On the third day, there was a gradual lessening of 
e oca an regional pathologic processes Improvement continued until on dis- 
charge, seten days after admission, the lesion was healed and regional lymph- 
adenopathy was absent This patient received 20,000 units of penicillin mtrarnus 
cuiarly every three hours over a period of four days for a total of 745,000 units 
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The remarkably rapid response of this patient to penicillin is in 
accord with innumerable reports of the successful treatment of 
Staph} lococcus aureus infections either with or without bacterienua 
It has been noted 15 20 that staphylococci are more resistant to penicillin 
than hemolytic streptococci and that a larger dosage may be in- 
dicated in the case of the former Lyons , 01 who has a wide experience 
with penicillin in surgical infections, voices the belief that adequate 
therapeutic dosage must be given in all cases treated with penicillin, 
particularly the staphylococcal infections Unfortunately, the accumu- 
lated knowledge of those who ha\e had clinical experience with 
penicillin is at present insufficient to determine what is adequate and 
what is inadequate dosage. Further work is necessary in this field 
before specific criteria can be established for rules of dosage. 


Case VL— Afonugim —This patient, a white nun, aged 23 was admitted on 
Jan 5 1944 in a monbund condition He was unconscious and cyanotic and had 
marked nuchal rigidity Loud bubbling rhonchi could be heard Several general 
ired dome convulsions took place Withm the first hour of hospitalization. 

Subsequently obtained history indicated that he had been injured m a motor 
cycle accident two and one-half months before admission while on duty in 
Africa At that time he sastained a compound comminuted fracture of the right 
frontal bone and cribriform plate, a simple comminuted fracture of the nasal bone 
and paralysis of the nght third cranial nerve Following the accident he continued 
to dram a thin clear fluid from the right nostril. After treatment in various hos- 
pitals for two and one-half months be was granted a sick furlough Three day’s 
before his present admission he began having nght frontal headaches and dizzy 
spells to which he paid little heed, as he attributed them to hrs injury These 
symptoms and progressive weakness persisted for two days On the morning of 
the third day he was found in bed in an unconscious state 

Physical examination of the patient on admission showed profound stupor 
nuchal rigidity positive Renugs, Brudzjrula and Babmsla signs, inexhaustible bi 
lateral ankle clonus and exaggeration of all deep reflexes. There was moderate 
peripheral cyanosis, innumerable pctechiae on trunk and extremities and herpes 
lab i alls. The heart was enlarged, die heart sounds of poor quality the pulse was 
imperceptible and pulmonary edema was present. 

Spinal fluid examination showed Diplococcus pneumoniae. Type 14 m abtm 
dance. 

Sodium sulfadiazine intravenously was given for six hours. During this penod 
<01 phyaical signs became wont Opisthotonos was present, cyanosis became gen 
emitted, pulmonary edema became worse with the appearance of abundant frothy 
mucus m the patient's mouth, and convulsions increased m frequency It was felt 
that exmn was imminent. 


Penrahu, «as Ratted at thui nrae, 50,000 units being given inttatheeally at 
on "- 15? i™ followed by intravenous and intramuscular injections of 25000 
unita each, Vlithm twelve hours a gndoaj improvement in the cluneal picture 
took place Pulmonary signs, cyanooa, opnthotono, and convulsions were absent 
wiCi lOOd q F "" t-iuch had been 105 F on admission 


I D T. | 1TOm,ICre f onct ^ for f«™r additional day, m 

«™LT, T? s ntramu5c ular pemallm was continued in gradually 

IT S?* m Wfl0 ° unia rrery three hour, fTr ™ghr 
da>T. 1 he total dosage of pcoidlUn was 1,295,000 mists. * 
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The patient regained consciousness on the third hospital day Improvement 
was slow but uninterrupted Pneumococci were absent from the spinal fluid after 
the sixth day of penicillin therapy 

X-ray examination showed clouding of all paranasal sinuses on the right side 
These were treated locally during convalescence No nasal discharge was present 
on completion of treatment 

The patient was discharged cured on the seventieth day of hospitalization 
There were no sequelae 


This case is illustrative of the life-saving properties of penicillin even 
when given to a moribund patient Until penicillin therapy was ad- 
ministered no hope was held for his recovery, m fact, it was felt at 
the time (January 1944)) that the meager supply of penicillin avail- 
able was being wasted However, after 200,000 units had been given, 
its use was rewarded by definite clinical improvement The initial in- 
trathecal injection of 50,000 units was felt to be warranted despite 
the fact that dosages higher than 1 0,000 units were thought to cause re- 
actions 22 28, 24 No ill effects were observed in our case Priest- 5 has 
reported having used intrathecal dosages as high as 40,000 units without 
significant reactions Evans 28 reported cure of a case of Staphylococcus 
albus meningitis m which 25,000 units were given once dailv for six 
days without producing pleocytosis or other toxic manifestations 
Daily intrathecal injections in our case were supplemented bv m 
travenous and intramuscular injections of penicillin Early reports of 
the ineffectiveness of intravenous and intramuscular administration in 
meningitic infections were based upon the finding that m norma 
subjects penicillin does not traverse the blood-bram barrier m sig 
mficant amounts However, it has been shown that, when the men- 
inges are inflamed, appreciable absorption does occur 22 making these 
routes valuable supplements to intrathecal administration 


Case VIT — Brucellosis — A white womin, aged 34 years, was admitted A ay - 
1944, complaining of fever, malaise, vague generalized pains, marked weakness, 
chrome nausea, occasional fainting spells, and transitory cyanosis of the uppe 
and lower extremities This was her fourth hospitalization within a perm 0 
seven months 

Her past history was essentially negative except for the ingestion 0 E 
goat’s milk in August, 1943 It was shortly after this that she began to feel a y 
Skin tests with Brucella antigen were positive in all dilutions Her opso 
index was indicative of a past Brucella infection or chronic brucellosis 
Physical examination and special studies of hc-rt, lungs, gastromtestina 
gallbladder and genitourinary tract were essentially negative X-ray of die ° 
lumbar spine showed slight erosion of several vertebrae Her temperature 
tuated between 98 6° and 100 2° F n 

Various types of treatment had been tned prior to her present hospita asm . 
including the use of Huddleson’s vaccine She noticed no benefit from aoyt 
except sulfadiazine, which caused a temporary cessation of symptoms u 
febnle periods Symptoms returned upon withdrawal of the drug 

Penicillin therapy was instituted, the panent receiving 20,000 units in 
1 y c\ cry three hours for six days The total dosage w ? as 1,000,000 units 
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improvement was noted either daring or following penicillin The patient wn 
discharged unimproved. 

Despite reports of failure in Brucella infections, the use of penicillin 
was felt justified in this case because all other therapeutic measures 
had been of no avail in controlling the pain and severe debilitating 
symptoms which this patient had experienced for seven months 

Case VUl —Pulmonary Tuberculosis —A man aged 21 of Mexican ancestry 
and native of California, was admitted November 2 1943 He became ill on a 
troop tram three days before admission, with headache, cough and hemoptysis, 
estimated at 200 cc He gave no previous history of night sweats, loss of weight, 
weakness, anorexia dyspnea, or hemoptysis. He had been well since birth. There 
were no known tuberculous contacts in his family or among his associates 

Examination on admission revealed flatness, crackling rales, tactile and vocal 
fremitus in the lower lobes of both lungs These findings persisted throughout 
lus hospitalization X rays were indicative of a bronchopneumonia of both lower 
lobes. Apices were dear 

The patient's course was very stormy with periods of dyspnea which neces- 
sitated oiygen therapy numerous hemoptyscs varying in amount from 30 to 400 
cc., constant and severe cough productive of small quantities of mucopurulent 
sputum, and septic temperature fluctuating between 97 and 104.6 F 

Dunng the first two weeks following admission it was felt that the patient 
had an overwhelming streptococcal bronchopneumonia as suggested by several 
smears of sputum containing innumerable streptococci Cultures at this time were 
negative or uncompleted. Sulfadiazine was administered during this period with 
out benefit. Dail> examinations for tubercle badlh were negative for nine days. 
Penicillin therapy was started on the ninth day in the amount of 15,000 units in" 
tramuscularly every four hours and continued for three days. A total of 300000 
units was given 

Treatment was suspended with the finding of innumerable tubercle badlh m 
the tenth and eleventh sputum specimens, snee it has been well established that 
tuberculosis does not respond favorably to penicillin. 

Pcmalhn therapy had no apparent influence on the course of this patients 
Jlnesj except for the comadcmal cessation of hemoptysu and diminution in 
dyspnea. Physical ngm, x ray findings and fever were unchanged up to twenty- 
one days after penicillin was discontinued. 


Little need be said with regard to the two preceding cases. Neither 
sulfonamides nor penicillin were of anj benefit m controlling the in- 
fections, both of which were due to gram negative bacilli. Numerous 
in wtro and m vno studies have conclusively shown that penicillin 
has no effect upon this type of organism. Recent experimental m « 

tilth chemotherapeutic agents is a distinct possibility in the"™ to“ 


distant future. 


SUMMARY AND CONCLUSIONS 

«- m .1 at 
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was remarkably successful in all of the cases m which gram-posrave 
organisms were the etiologic agents Diplococcus pneumoniae, Strep 
tococcus hemolyticus and Staphylococcus aureus were the infecting 
bacteria in this group 

Sterilization of the blood by penicillin was effected id one case of 
Streptococcus vmdans infection 

Dosage and method of administration was principally by intramus- 
cular injections of 10,000 to 20,000 units at three hour intervals, which 
we believe to be the most practical method for general use The pa- 
tient with pneumococcic meningitis received an initial intrathecal in- 
stillation of 50,000 units, followed by daily intrathecal dosages of 
10,000 to 20,000 units supplemented by intramuscular injections of 
10,000 to 25,000 units every three hours Intrathecal injection is essen- 
tial in meningitic infections treated with penicillin Other methods of 
administration have only supplementary value 
No toxic reactions were encountered in any of the cases presented 
We feel that at present, and until it is readily available, penicillin 
will find its greatest application in life-endangering infections, in those 
conditions which are sulfonamide resistant, and in those conditions in 
which the use of sulfonamides is contraindicated ' 
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THE USE OF ELECTROCARDIOGRAMS IN MEDICINE 


Harold J Stewart, M D , F A C P * 

Numerous papers have been written about electrocardiographic 
changes in many phases of clinical and experimental medicine and there 
are many textbooks dealing with the various waves of the electro- 
cardiogram and alterations of them by various diseases which affect the 
heart directly or remotely There is need however, for the definition 
of the use of the electrocardiogram— the recognition of situations in 
clinical medicine in which it may be expected to yield decisive in- 
formation of its own or information that will contribute to the clinical 
picture, in short the integration of the electrocardiogram into clinical 
medicine The electrocardiographic interpretation should be con- 
sidered in association with clinical and other laboratory data One 
who reads and interprets electrocardiograms should be a clinician and 
interested in not only clinical cardiology, but all clinical medicine. 
The use of electrocardiograms should serve as a check upon the physi- 
cians’ clinical abilities and contribute to their acuity, rather than to 
spare them the trouble of careful clinical observations Especially 
should this be the case in respect to irregularities of the heart 

Electrocardiograms should be taken under as standard conditions as 
possible It is best to have all patients lying down because at later times 
they may be too sick to sit in a chair, and the two positions might 
make some differences in the form of the electrocardiogram, for it is 
known that the position of the body alters the form of the chest lead 
and of the three standard leads 2 Moreover, drinking ice water brings 
about decrease in amplitude of T2 and negativity of T 3 without al- 
tering T]* and after the ingestion of food the amplitude of T waves 
may decrease 4 Recent analysis of large number of electrocardiograms 
taken on young individuals in whom the physical status was knoun 
alters slightly the interpretation of changes which were formerly 
considered abnormal G 


IRREGULARITIES OF THE HEART 

What are the situations in which the electrocardiogram gives in- 
formation and contributes to understanding of a patient’s illness 5 It $ 
fitting that the irregularities should be mentioned first, not only be- 
cause in them electrocardiograms usually give information which can 
be interpreted correctly, but also because historically this was thejm^ 

From the New \ork Hospital and the Department of Medicine, Cornell 
University Medical College, New York City, New" York 

* Associate Professor of Medicine, Cornell University Medical Colief c ’ 
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use in which the electrocardiogram found wide clinical application 
In fact, due to emphasis on irregularities, this phase dominated heart 
disease for some years The technic was introduced about the tune 
that the able observer and clinician. Sir James Mackenzie, described 
auricular fibrillation from polygraphic tracings « It is not within the 
limits of this paper to discuss the clinical diagnosis of irregularities, 
but arrhythmias can still contribute fascinating moments m the study 
of a sick patient without the use of the electrocardiogram It is im- 
portant, moreover, to decide accurately about certain of the irregu- 
larities if proper therapy is to be mstituted-therapy commensurate 
with the state of our present knowledge. 7 

First we may consider premature contractions or what are loosely 
called extrasystoles In most instances they give rise to no symptoms 
and are discovered by the physician Other patients, greatly distressed 
by the irregularity, or by the pause or by the force of the premature 
contractions, or of the ne« beat following, may require treatment 
In the treatment of these, triple bromides are very effective, after 
attempts have first been made to discover and eliminate the cause. For 
their use, electrocardiograms are not first necessary On the other hand, 





Fig 97 — (Author s article in Am Heart J., VoL 1 ) 


if it is contemplated to use digitalis or qumidine, a definite knowledge 
as to place of origin in the heart of the premature contraction is de- 
sirable, and can be obtained only b\ electrocardiographic technic 
For instance, auricular premature contractions can be abolished by 
digitalis but are not affected bv qumidme (Fig 97) 8 On the other 
hand, digitalis with one exception is contraindicated in treatment of 
ventricular premature contractions, while qumidme may be highly 
effective The exception concerns \ cnrricular premature contractions 
that are a manifestation of congestuc bean failure and that disappear 
with adequate digitalization 

The character of this irregularity and the pulse deficit usually per- 
mit recognition of aunevlar fibrillation without the use of the electro- 
cardiograph There are however some instances m which regular 
toting of the \cntnclcs disguises the diameter of the arrhythmia 
(Fig 98) Furthermore electrocardiograms should be taken, if the 

fihnllatinnns ll 15 COmem P ,3tci This applies to chrome auricular 
K b not the r r l!“( t0 J m P aro ' n ’smal auricular fibrillation This 
, are suitable™ u/e ^ ° f auncu,3r fibrta 
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Also it is well to know from the electrocardiographic record that 
the rhythm is auricular flutter because in most instances digitalis is the 
drug of choice and is more likely to cause reversion to normal rhythm 
than quinidme A larger amount may be required than the usual thera- 
peutic one to terminate this rhythm If success is not achieved by its 
use, quinidme is occasionally effective 
It is in the other types of paroxysmal tachycardia that exact therapy 
requires that the rhythm be identified before drugs, such as quinidme 
and digitalis, are used namely in auricular , nodal and ventricular 


LEAD I 


LEAD I 


LEAD II 


LEADEF 


Fig 98 —In dus figure are reproduced the three standard leads and chest lea 
IVF of an electrocardiogram exhibiting auricular fibrillation with regular ten 
tncular sequence In this and in electrocardiograms to follow, standardization 
was such that one millivolt produced 1 cm deflection of the string Divisions ol 
she ordinates equal 10"* volts Divisions of the abscissae equals 004 second 

paroxysmal tachycardias In the two supraventricular paroxysmal 
tachycardias, digitalis is usually the drug of choice and is effective in 
terminating an atrack, but in ventricular paroxysmal tachycardia, digi- 
talis is contraindicated and if used may give rise to ventricular fibrilla- 
tion and death On the other hand, in the presence of ventricular 
paroxysmal tachycardia, the use of qmnidine is indicated Similarly « 
syncope is due to transient attacks of ventricular fibrillation, the use of 
quinidme is warranted and digitalis contraindicated If syncope is asso- 
ciated with complete heart block in the absence of congestive heart 
^ lure, there is no occasion to use digitalis but ephednne (20 to 30 
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mg u d ), banum chloride (0 3 to 0 6 gm tj <h), or adrenalin (1 cc 
of I 1000) may be tried Digitalis does not appear to be contraindi- 
cated either in incomplete heart block such as occurs in active rheu- 
matic infection, or in complete heart block, if heart failure requires 

'^YiTt'hose cases of supraventricular paroxysmal tachycardia in which 
mecholyl is used (10-25 mg subcutaneously), it is good practice to 
have the patient connected to the galvanometer, if possible, while the 
drug is being injected At any rate, auscultation over the heart should 
be made continuously It is perhaps needless to say that atropine should 
be ready at hand to use if required and that mecholyl should not be 
used when there is an allergic history 

The electrocardiographic technic is of help in the diagnosis of the 
carotid stmts syndrome It is our custom to take electrocardiograms 
during pressures over the right and left carotid sinus when their hyper- 
sensitivity is suspected, in order to record the prevailing rhythm In 
the vagal type there may occur varying degree of aunculoventncular 



pprssxt err 

Fig 99 — In this figure is shown Lead U of the electrocardiogram talang dur 
mg pressure over a hypersensitive left carotid turns. Arrows indicate the be 
ginning and end of pressure. There was complete cardiac standstill for 7+ tec 
onds, during which the patient experienced loss of vision and “black film over 
the eyes." Blood pressure could not be obtained during asystole. 

heart block, or sinus arrest with asystole (Fig 99), during which there 
is fall in blood pressure and syncope * 

From what has been said, the importance of making the exact diag- 
nosis, particularly of the paroxysmal rapid and slow rhj thms, is appar- 
ent, not only because of the discomfort attendant upon these rhythms 
but also because congestive heart failure may ensue if the rhythm is 
not terminated, and, moreover, if the appropriate drug is not used, 
harm may result. The decreased functional capabilities of the heart 
dunng cermn rapid rhythms indicate the need for prompt therapy 

In renal electrocardiograms alterations of the T waves have been 
recorded wthrestoranon of the normal rhythm after paroxysmal 
tachycardia.” >- If changes are marked and undergo slow rcgress.on 
it appears that myocardial damage must have occurred associated with 
myocardial ischemia due to the decreased coronary blood supply 
which no doubt prevailed while the abnormal rhytlud was preset. It 
IS known that marked demise m cardiac output is pSJKrmg 
paroxysmal tachycardia (Fig 100) » Adequate rest *hoSd be S 
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tuted m such cases, although the implications and prognosis are quite 
different from changes occurring with closure of a coronary vessel 
When electrocardiographic changes are recorded after paroxysmal 



tachycardia it is important moreover to consider whether the paro > 
might itself have been precipitated by coronary obstruction ^ 
It is, therefore, in the diagnosis of the rhythms of the heart 
electrocardiographic technic finds one of its widest applications 
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STRUCTURE OF THE HEART 
The next use co which the electrocardiogram may be directed is to 
give information about the structure of the heart. 

1 From the electrocardiogram inference may be made about pre- 
ponderance of one side or the other of the heart, that is to say hyper 
trophy Right axis deviation is commonly associated with hypertrophy 
of the right side of the heart, such as results from the following valvu- 
lar lesions mitral stenosis (Fig 101, C), pulmonary stenosis, tncuspid 
disease, or from so-called pulmonary heart disease or chronic cor pul- 
monale chronic asthma, bronchitis, emphysema, pulmonary fibrosis 


NORMAL LEFT AXIS DEV RIGHT AXIS DEV 



A Be 


Fig 101 —In A is shown a normal dectrocardiogram, in B left axis devi* 
tjou associated with aortic insufficiency of syphilitic wology and m C right axis 
deviation associated with mitral stenosis. 


and pulmonary arteriosclerosis (Ay era s disease) In these the P wav es 
may be increased in amplitude. Left axis deviation is commonly asso- 
ciated with h> pertroph) of the left ventricle, such as occurs m aortic 
insufficiency (Fig 101, B), aortic stenosis, mitral insufficiency and 
hypertension J 


, n m “ T U V' and P' rila P 5 R'Ta may be depressed 
the Jw STn !f d poss,bly T = «egame and coved On 

uV th 0 h " i, n J S f ht nT dev “ t, ° n th're may occur depression of 
pihSS-n - t0gMhCr W,th nc S 3tIvlty - d coving Of 
2 Congenital malforvm.om of the heart ma> give nse to electro- 
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cardiographic changes to deviation of the electrical axis, or defects in 
QRS or P-R conduction 14 For instance, right axis deviation is found 
in pulmonary stenosis left axis deviation m coarctation of the aorta 
Uncomplicated patent ductus arteriosus gives rise to no deviation of 
the electrical axis 

3 The electrocardiogram reveals data about structural damage to 
the heart 

(a) In the first place, the electrocardiogram gives information 
about the conducting system from the auricles to the ventricles, in 

LEAD I LEAD IE LEAD I 


A 


B 


C 


D 


E 


Fig 102 —A senes of electrocardiograms of a patient dunng an attack of a ^ 
rheumatic fever with active carditis, shown in order to illustrate the ran ®p 
conduction defects that may be encountered There is gradual increase in ^ 
conduction time in A and B and C, P and T are superimposed In V ^ 
an occasional blocked P wave m Leads I and II, and 2 1 block in Lead 
E complete heart block prevails 

that any degree of block may be revealed from prolonged P-R to com 
plete heart block Alterations m the conducting system may be o 
casioned by (1) structural damage, such as occurs m active rheuma 
infection (Fig 102), attributed also to vagal effects, in diphtheria, i 
gumma involving the bundle, in arteriosclerotic lesions, and in c0 
genital defects especially when the interventricular septum is pa ’ 
(2) functional or nutntiomi alterations, (3) toxic effects of drugs, 
such as digitalis and (4) vagal effects The electrocardiogram is 0 t 
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a valuable adjunct in ascertaining the activity of rheumatic infection, 
namely by prolongation of P-R conduction (Fig 102) and by irregu- 
larities, as well as abouc damage occurring in the course of diphtheria 
(i) Bundle branch block csm be diagnosed only with reliability 
in electrocardiograms although splitting of sounds at the apex and a 
bifid apex beat have been described in this lesion The grave prognostic 
implications of bundle branch block are adequate reason for knowing 
about its presence because the duration of life is shorter m those who 
exhibit this defect Bundle branch blbck is most commonly associ- 
ated with arteriosclerotic heart disease but is occasionally a congenital 


LBBB-CONC. RBBB-CONC. BSB-S WAVE BUNDLE OF KENT 



ABC o 


Fig 103 -Electrocardiograms illustrating types of bundle branch block A 
shows left bundle branch block of concordant type, B right bundle hrinch block 
of concordant type, and C bundle branch block wide S wave type. In D Is 
recorded an example of the ao-called short P-R-long QRS, or Wolff Parkinson 
White or bundle of Kent syndrome. 


manifestation Electrocard.ographically, bundle branch blocks can be 
divided into right and left varieties, each having concordant and dis- 
cordant types, and the S wave type (Fig 103, A, B, C) From sta- 
tistical anal) sis, the concordant types are associated with the shortest 
life span, the S was e type with the longest We span almost approach- 
ing the normal, and the discordant types with a hfc span mtemediate 
between these other two On the other hand, bundle branch block 
mav be transient m acme rheumatic infection, or it may be func- 
tional manifestation m urcm,ai« and m arteriosclerotic hea£ thseasc 

The so-called short P-R-bngQUS (Fig 103 O), Wolff-Parhmson- 
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White or bundle of Kent syndrome is a congenital defect and patients 
exhibiting it are prone to attacks of paroxysmal tachycardia. 17 - 18 They 
may have other congenital cardiac defects The prognostic implica- 
tions of this group are sufficiently different from other types of bundle 
branch block to warrant recognition 

(c) The situation in which the electrocardiogram yields much in- 
formation is in coronary thrombosis or myocardial infarction It has 
only been a matter of twenty-five years since Dr Herrick, 18 the dm 
of American Medicine, first described the clinical manifestations of 
acute coronary occlusion, and now it is a diagnosis that third-year 
clinical clerks can make with a reasonable degree of accuracy It is 
one of the surprising events of medicine that a diagnostic entity which 
has been recognized scarcely twenty-five years has now come to be 
one of the major causes of concern and alarm for those turning 40 
From the number of electrocardiographic papers dealing widi the 
changes in this disease, one is likely to get an exaggerated sense of the 
value of the technic m this situation The electrocardiogram yields, w 
most instances, additional evidence that acute coronary occlusion has 
occurred, and may give the site of location— the so-called Ti and Tj 
types indicating anterior apex, and posterior base locations respec- 
tively The introduction of the chest derivations was an additional re- 
finement in the electrocardiographic knowledge of this accident But 
with the good a certain amount of evil arose due to the rapid appear- 
ance of so many chest derivations and to the difficulties inherent m 
standardization The standardization of chest leads by the American 
Heart Association is to be commended, 20 for out of it comes some 
degree of uniformity Several chest leads may be taken when there is 
indication or when the IVF derivation fails to give the expected in- 
formation Chest leads should be given a balanced place in the electro- 
cardiographic technic 

From electrocardiograms inference can frequently be made about 
the extent of myocardial infarction, the part of the heart involved, 
conduction defects, intraventricular heart block, and about the re 
co very process, or more properly the evolution of changes In t 
connection it is of use in therapy since it is the accepted practice to 
, keep a patient who has suffered coronary occlusion at rest in bed unti 
the electrocardiogram has ceased to undergo marked changes, and n 
become more or less stabilized, even though this period is beyond t e 
four to eight weeks that a patient suffering acute coronary occlusion 
without complications is usually immobilized In making this statetnen , 
it is realized that in some instances the electrocardiogram returns s o\v Y 
to normal during a period of twelve to eighteen months In typ uc 3 
cases it is now possible to distinguish certain patterns which ena 
the localization of the infarction, namely whether anterior apex, po 
tenor base, or lateral The antenor apex (anterior descending branc 
of left coronary artery) type is characterized early bv elevation o 
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R-Tj and maybe R-Tj, depression of R-T B and elevation of R-T 4 , 
Qi and Q 4 may be present. In the evolution of the electrocardiogram 
now taken serially or day by day, there occurs a gradual transition to 


SEPT 13.1938 


SEPT 20 . 1938 


SEPT 2 fit 19 36 


OCT X 1938 


LEAD I LEAD I LEAD II LEAD EF 



Fig 1M -Serial electrocardiograms derived from a patient who had suffered 
myocardial Infarction at the anterior apex region of the heart, illustrating the 
evolution of the changes, on the dates given. '' 

negative T lt maybe negative Tj, and positive T,, and negative T 1 , 
the* so-called Tj type of electrocardiogram (Fig 104) 

The posterior base type (right coronary) is characterized by more 
or less opposite signs from the anterior apex type, namely early de- 


LEADI 


LEAD I 


LEAD H 


OCT 17 1933 


OCT 21 1936 


NW Q, 1938 


LEADITF 



Fig 105 —Semi electrocardtogranu denved frrm> „ , 

m> ocardal Irdarcdon at the posterior base ^on of {he "hLZ *** 
evoluoon of the changes on the date* gwen NnL,i 1 h bcart> Castrating the 
tober 17 1938 and November 9 1938 uhile nnnmi xras prescnt on Oc 

October 21 1938 Mncular fibrillation was present on 


pression of R-T x and clc\ntton of R-Tn and T? 't j , 

R-T 4 or slight depression. As th e t ~ n< ^ anc * no change m 
transition to positive T, and nwative T°1 T™” therc “ 2 Bnsdual 
right T< and return of R-T, tef thr * n i and n .' S2nve "ith up- 
K1<totht isoelectric level if earlier it 



600 


HAROLD J STEWART 


been displaced downward There may be a deep Q 3 This is the so- 
called T 3 type (Fig 105) The typical form of the T waves when 
negative or diphasic is described as being “coved” 21 
In Figure 106 are shown the records of a patient who had electro- 
cardiographic evidence of anterior apex lesion and one year later evi- 
dence of posterior base lesion He died shortly after this last accident 
At autopsy, the scar of the first myocardial infarction was seen in- 
volving the apex and the septum, (anterior apex) and the fresh infarc- 
tion involving the posterior and base 
And finally, a lateral type (circumflex branch of left coronary ar- 
tery) has been described, characterized by depression of R-ST in 1 
and II and IVF T 3 is normal 22 The chest lead is similar to posterior 


LEAD I 


LEAD 21 


JULY 30, 1936 L 


AUG. I (938 


AUG. ft 1938 


AUG. 18. 1938 


JAR 19, ©39 



Fig 106 — Electrocardiograms derived from a patient who suffered myocai 
infarction first in the posterior base region of the heart, July 30, 1938 to August 
18, 1938, and later, January 19, 1939, in the anterior apex region The patient i 
during this last episode and autopsy revealed the old scar of the earlier posted 
base infarction, and the recent infarction at the apex of the heart an teporly 


base infarction but the three standard leads are different Their 
rapid return of the electrocardiogram to normal form, so that c 
electrocardiographic deformity may escape record Auricular hbtjy 
tion occurs frequently m these cases Certain data support the dejuu- 
tion of this electrocardiographic pattern while other studies fau 
support the recognition of a typical electrocardiogram 24 
Large negative T* (15 mm ) indicates that anterior apex lesion may 
have occurred at some time m the past and large positive T< tha 3 
posterior base lesion may have occurred (Fig 107) . , 

The distortion of the electrocardiogram by bundle branch bloc 
may cloud the electrocardiographic diagnosis and localization or w 
farcaon The chance occurrence of a ventricular premature contrac 
aon may yield the typical contour to be expected 
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It may be of help in prognosis to localize the infarction since it 
appears that the lateral ones have the least grave prognosis the poste- 
rior base next and the anterior apex the most serious import 

The clinical story and course pointing to acute coronary occlusion 
should outweigh negatne electrocardiograms, even though electro- 
cardiograms derived serially show either minor changes or none at all 
as occasionally is the case. 

If it is possible to make them, serial electrocardiograms at fen -day 
intervals may record changes which a single electrocardiogram may 
have left undetected Serial electrocardiograms also give a record of 

INC AMPL \ INC NEG \ 

LEAD I 


LEAD I 


LEAD H 


LEADTZF 


A B 

Fig 107 - d shorn an nuance of marked increase m amplitude of Tt and In B, 
an increase in negativity of T 4 



the evolunon of changes and may be the basis for deciding upon 
therapy and the patient s activity ' 

It must be kept m mind that occasionally closure of a coronary 
tcssel may be due to coronar) embolism, especially in patients suffer- 
ing from subacute bacterial endocarditis The symptoms and course 
and electrocardiographic patterns are, of course, sim.lar to those re- 
sulting from coronar) thrombosis M 

1 srtuatKm m ' whlch "c would like more help from the 

electrocardiogram is in coronary artery disease nettb coronary mmffi- 
ency, whether the result of earlier occlusion with restoraoon of the 
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electrocardiogram to a normal configuration or the result of wide- 
spread coronary sclerosis Certain forms of the electrocardiogram are 
recognized that are attributed to coronary artery changes, but it is the 
borderline case which lacks definiteness (see p 615) 

(e) There are certain forms of the electrocardiogram with low 
amplitude of all complexes and splitting of the QRS waves that arc 
attributed to myocardial disease, implying chat chronic changes have 
occurred in the heart muscle-fibrosis, perhaps secondary to general 
decrease m blood supply, which interferes with the spread of the exci- 
tation wave through the muscle mass They have a different contour 
from the large complexes and the T waves of those attributed to 
coronary artery disease, such as one finds in young individuals with 
arteriosclerosis , resulting from hypertension, for instance This infer- 
ence should only be made when the clinical history and age of the 
patient are taken into account 

(f) The electrocardiogram may undergo alterations m trmni 
such as a blow to the front of the chest, contusion, crush injury, 


steering wheel injury 27 similar to those seen m myocardial infarction 
with or without coronary closure Partial heart block, sinus brady- 
cardia, splitting of the QRS complexes, increase m amplitude of the 
T waves, and changes in form of the T waves going on to coving 
have been reported 28 In stab and shotgun wounds damaging the heart, 
electrocardiographic changes occur When there is ample time for 
operation in order to suture the heart muscle, or to ligate a severed 
coronary vessel, the subsequent electrocardiographic alterations 
correspond to those expected from the anatomical locanon in- 
volved, 29, 80 81 32 and resemble those seen m myocardial infarction 
The changes may be modified by the presence of pericarditis * 

(g) The invasion of the heart by -primary tirmors or by wtti 
stases from remote or contiguous tumors may give rise to changes in 
the electrocardiogram 88 In Boeck’s sarcoid, abnormalities of the 
waves may be found when the myocardium and pericardium are in 
volved 34 In leukemia there may be infiltration of the heart m usc s 8 
giving rise to alteration of the T waves and conduction defects 
Xanthomatosis may be the cause of electrocardiographic changes 
(b) During pericardial resection in the treatment of chronic con 
strictive pericarditis irregularities of rhythm may occur probably i 
part due to mechanical stimulation of the muscle, in part to trauma 
the muscle, and in part to torsion of the heart during the dissection 
auricular fibrillation prevails, ventricular premature contractions an 
transient ventricular paroxysmal tachycardia may occur In the P reS 
ence of normal rhythm auricular premature contractions, transient 
auricular fibrillation, auricular flutter and auricular paroxysmal tac ) 
cardia may be recorded 88 T wave changes may continue to occur 


many months afterward 
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THE ELECTRO CARDIOGRAM IN DISEASE 

1 The electrocardiogram in vittmrm B deficiency may show tachy- 
cardia, low voltage of the T waves, and low amplitude of QRS com- 
plexes (Fig 108) Nicotinic acid deficiency may be associated with 
negativity of the T waves of the electrocardiogram, the T waves 
become more normal after giving nicotinic acid ” 

2 The electrocardiogram has been found to undergo changes in 
acute pericarditis, whether due to rheumatic fever, tuberculosis, ure- 
mia, myocardial infarction, pneumonia, or to unknown etiology Many 
of these changes are similar to those seen in acute coronary occlusion, 
but an attempt has been made to make electrocardiographic disonc- 


JULY 11,1938 AUG 3, 1938 



tions In typical cases there is deration of R-T segments in all three 
sundard leads as veil as ele action of R-T < -without Q t appearm g 
(Fig 109) There is absence of the usual T, and T 3 pattern and also 
in the absence of the well developed Q pattern peTcarditis Offers 
from m>ocardial infarction, din, call* there are only fen occasWs ,n 

— - 

pneumonia and urns pneumonia. 1 ® The rha ° f pnmar> at >P lcal 
lobar pneumonia arc commonK nB “ r f cc " mn S dur '^ 

pericarditis « ^ • d t0 thc complication of acute 
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symptomatology may simulate acute coronary occlusion at times 
namely, pulmonary infarction My attention was first directed to this 
se\ cral years ago by the case of a woman, aged 42 y ears, \\ ho ex- 
perienced symptoms pointing to acute coronary occlusion, pain, fall 
in blood pressure, nse in temperature. The electrocardiogram showed 
changes which were interpreted as due to acute coronary occlusion 
When the patient died, a large pulmonary infarct due to a large 
thrombus, w hich had extended up from the right heart, was found at 
autopsy This case made a profound impression on me and I kept on 
the alert for other cases-known pulmonary infarcts and electrocardio- 
graphic changes. In the meanwhile, McGinn and White 48 had come 
upon the same phenomenon and reported their cases under the title 
of 1 acute cor pulmonale ’ The electrocardiographic characteristics ap- 
pear early to be staircase deformity of T, and T = , later low flat or 


LEAD I LEAD E LEAD U 
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JAN.EJ94I 
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JAN.I2.I941 
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Fig HI -Electrocardiograms dented serially from a patient who bad pulmonary 
infarction to illustrate the common changes. 


>n\ erted T 2 and negatn e T t and early, deep S wave in Lead I which 
may be split T., is negative and QRS complexes normal T 4 becomes 
upright with improiement (Fig 111) « It is similar to the T, or 
postenor ti pc of myocardial infarcaon The altcnmons m the electro- 
cardiograms occur in rapid succession so that the usual form of the 
electrocardiogram u restored earlier than in most instances of coronary 
occlusion The electrocardiographic changes ,n pulmonary infarction 
arc probablv due to change 10 pressure m the pulmonary tesscls Cer- 
tam expenmenta data dealing with this have been reported 13 Over- 
T™« C ^ C fr™ fiU,ds mcmcn °usly induces changes m the 
mf«™o“ SC8mCrtS somcw hat like those in pulmonary 

clun Ef“ m dissecting aneurysm of the 
or rupture of the aorta ir, coarctation of the aorta for example 
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may simulate those seen in coronary occlusion (Fig 112) This acci- 
dent, however, is usually not associated with fall m blood pressure 

It appears that in acute coronary occlusion, pulmonary infarction, 
acute pericarditis, rupture of aorta, the changes when slight may be 
similar and confusing, and it is likely to be just the case that the extra 
evidence is needed The configuration resulting from digitalis will be 
described later 

6 Certain changes m the electrocardiograms are said to occur m 
gallbladder diseases, 46 and regress with removal of gallstones Since 
gallbladder disease occurs most commonly in the same age group as 
coronary artery disease, the separation of the two effects has not yet 
been clearly defined 

7 The electrocardiogram may be turned to account in the follow- 
ing situation The patient has typical signs of aortic stenosis, and aortic 
insufficiency of rheumatic etiology There are also signs of mitral 
stenosis and mitral insufficiency but the question arises as to whether 
mitral stenosis is present or whether it is an Austin Flint vncnmn If 
there is marked aortic stenosis and aortic insufficiency, left axis devia- 



tion is commonly present and may overbalance the right axis deviation 
which may have been expected in cases of mitral stenosis In cases o 
aortic stenosis and aortic insufficiency together with mitral stenosis, 
there may, however, be no deviation of the electrical axis (Fig H-V 
On the other hand, if right axis deviation had been present with the 
diagnosis of aortic stenosis and aortic insufficiency, that also wou 
have been evidence of the presence of mitral stenosis , 

8 In a patient who is suspected of having Fiedler's acute isolate 
myocarditis the presence of bundle branch block and low amphtu c 
of the QRS complexes may be additional evidence of the grave myo- 
cardial damage which this disease causes 

9 In the course of acute glomeruloneplmtis m children 4, 3 ‘ tcr 
earlier depression of R-Tj 2 especially, there may be flattening or 
inversion of T waves m one or more leads, in Tg as often as in 1 1 
Heart failure was more common m those with Tj inversion 

10 Most patients with cardiovascular syphilis have abnormal c ec 
trocardiograms Left axis deviation occurs xvhen aortic insufficiency 1 
present. There may be anterior apex pattern of the electrocardiogram 
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due to involvement of the coronary ostia Aunculoventncukr as well 
as bundle branch block have been recorded 43 

11 Electrocardiographic changes have been described in Fried- 
rtwh's disease conduction defects including complete heart block with 
Stokes-Adams syndrome are common Bundle branch block and T 
wave abnormalities have also been described 48 

12 In trtchnosrs there may be clinical and electrocardiographic evi- 
dence of myocardial involvement The cardiac manifestations are said 
to be due to active migration of the larvae to the myocardium and not 
to a tone substance. The electrocardiographic changes are in the T 


LEAD 
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Fig 113 -Electrocardiogram from • panem who had mitral stenosis and m 
tuffiatney and aortic insufficiency illustrating the absence of deviation of the 
dectncal a xu. 


waves with the development of negativity of T, and T, and altera- 
tion of T 4 "from the nature of the myocardial lesions a character- 
istic electrocardiogram is hardl) to be expected 

13 Transient alterations of the T waves of the electrocardiogram 

have been reported in acute fancreattus « Depression of the R-T setr- 
mems which might be confused with infarction of the lateral wall 
w/«r » lrf ' laVC been described in perforation of a gastric 

14 Transient changes have been recorded in the T waves of the 

co^^Se“ lti a ?K Pr ° l0DBat,0n ° f the P - R 
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15 Electrocardiographic alterations have been recorded during 
epileptic seizures, and T waves may decrease m amplitude 55 or in- 
crease in amplitude Metrazol convulsions result m increase in ampli- 
tude of the T waves and many types of irregularities of the heart 
rhythm, namely both auricular and veiftncular premature contrac- 
tions, nodal rhythm, increase m P-R conduction, going on to incom- 
plete and complete heart block 56 Electrical convulsions may give rise 
to essentially similar changes, namely increase in amplitude of the T 
waves, both auricular and ventricular premature contractions, and 
nodal rhythm 67 

16 Nonspecific transient changes in the T waves have been de- 
scribed in scarlet fever but rarely conduction defects 68 59 Transient 
alterations of the T waves may be recorded in acute tonsillitis 

17 Changes in the T waves may be observed in any of the acute 
infections such as acute osteomyelitis with bacteremia Changes in 
rhythm and T waves have been described in spirochetal 'jaundice 50 

18 The following alterations have been recorded during and fol- 
lowing diabetic coma 61 lengthening of the Q-T interval, depression 
of the R-T interval and inversion of the T waves The most marked 
changes occurred not during coma but twenty-four hours later when 
the patients had improved 

19 In chronic and severe anemia T waves may be flattened, and 
less frequently, depression of R-T segments and low voltage of the 
QRS complexes 62 On the other hand, there may be no marked altera- 
tions in pernicious anemia 68 

ELECTROCARDIOGRAM AND POSITION OF THE HEART 

The electrocardiogram can be used to give information about the 
position of the heart, and conversely, the position of the heart has to 
be taken into account in reading the electrocardiograms 

1 The body build of the subject alters the electrocardiograms 

Short, stout subjects tend to induce left axis deviation, and the long, 
narrow type to give rise to right axis deviation , 

2 The form of the electrocardiogram m dextrocardia may be place 

under this rubric, the physical examination of the subject should re 
veal this deviation from the usual and confirmation secured by fluoro 
scopy and \-ray examination (Fig 114, A) In the electrocardiogram 
Lead I appears to be upside down, and Leads II and III to be inter 
changed (Fig 114, B) , 

3 Pneumothorax, collapse of lung, large pleural effusion and c 

deformity alter the electrocardiogram by shifting the heart Pregnane) 
and ascites by raising the diaphragm tend to give left axis deviation^ 
In pregnancy Q 3 may develop together with a negative T wave 
Lead m 04 tb 

4 Interstitial emphysema which may be confused clinically "i 
acute coronary occlusion 05 In them electrocardiographic changes 
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not occur Interstitial emphysema occurs usually in younger individu- 
als chan does coronary occlusion. 

5 In chrome constncttvc pericarditis, the fixation of the heart in 
the electrocardiogram 45 combined with fixation of the point of maxi- 
mal impulse clinically and fluoroscopicall> is additional evidence in 



I b.l nYH 

, ibBOi L««j i n m 



B 


Fig 114 ~A A i meter x no photograph of the chest shotting the position of 
the heart B, the electrocardiogram dented from this patient with dextrocardia. 

summing up the evidence for Picks disease. It is recalled that large 
hearts may not shift, but the constricted hearts are usually not much 
enlarged thereby gn mg more weight to this sign. The fixation of the 
electrical axis, even though the position of the body is changed is 
shown in Figure 110 


PHARMACOLOGICAL AND THERAPEUTIC USES 
So much for information about structure. To what pharmacologic 
uses and the management of what drugs in the course of therapy max 
the electrocardiogram be directed? 

1 It is fitting that digitalis should be mentioned first. Cohn and 
Jnmteson first studied the changes induced in the electrocardiogram 
b\ digitalis This has been frequently confirmed « The changes occur 
m the T waves and R-T segments in any of the three leads the T 
waits max become Joucr m amplitude, or go on to negativity, or if 
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negative they may become upright (Figs 115 and 116) Prolonged 
P-R conduction and heart block may occur if toxic amounts have 
been given 

(a) Changes m the T waves and R-T segments are not an indica- 
tion of the degree of digitalization for they may occur with amounts 


LEAD I LEAD JT LEAD M LEADEF LEADffF 


JAN. 15 1935 
CONTROL 


DtGITAIJS 17 GM 
ON JAN. (6 1935 


JAN 17 B35 


JAN 19 1935 


Fig 115 —Electrocardiograms showing the effects of digitalis on the four leads 
of the electrocardiogram when there is regular sinus rhythm showing alterations 
in T waves, R-T segments, and heart rate Electrocardiogram A was taken before, 
B, twenty-four hours after 1 7 gm of digitalis by mouth m twenty-four hours, 
and C, two days later In the chest leads m the first column designated TVF 
the chest electrode was placed at the apex and in those m the second column 
designated IVF it was placed about 1 cm beyond the apex In this instance there 
was no marked difference (Stewart, H J and Watson, R F Am Heart J-, 
Vol 15 ) 



short of therapeutic ones 68 Digitalis given by mouth may give electro- 
cardiographic changes in one to two hours, and in slightly shorter 
time when given by rectum, and in shorter time still when given 
intravenously 


LEAD I 


LEADS 


LEAD H 


LEADH f 



NOV I 1943 A 
CONTROL 

DK3TTALE 1.8 
ON NOV 2, 1943 f 

NCV 3, 1943 0 Zj| 

Fig 116 —Electrocardiograms showing the effect of digitalis on the four ^ cat ^ s 
of the electrocardiogram when there is auricular fibrillation A served as 
control The patient was given 1 8 gm digitalis by mouth on November 2, 1 
B, taken on November 3, 1943, shows increased negativity and change in orm 
of the T waves in Leads I and II, with change in form of the T waves in Lei 
III and IVF 


(b) In patients with normal sinus rhythm— when digitalis is use , 

an occasional electrocardiogram may prevent overdigitalization 
changes m P-R time are detected Therapeutic amounts of digital 15 0 
not usually cause conduction defects (Fig 115) . 

( c ) Ventricular premature contractions clinically and in the elec- 
trocardiogram may indicate overdigitalization. 
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(d) The electrocardiographic changes in the chest lead occurring 
with digitalis may simulate those attributed to coronary occlusion and 
for this reason the question of the use of digitalis must be taken into 
account m reading electrocardiograms (Figs 115 and 116) 07 

(e) With great rarity transient bundle branch block has been 
observed following overdigitaliration 

(f) Calcium and digitalis have somewhat similar effects on heart 
muscle and should not be given simultaneously 00 Ventricular prema- 
ture contractions appear with smaller amounts of digitalis when cal- 
cium is given intravenously, 70 and deaths have been reported following 
the use of calcium salts intravenously in digitalized patients. 71 The re- 
sults of experiments in annuals with normal heart muscle may not be 
applicable to instances of heart disease in the clinic. 75 

2 In long-continued use of qimudme in the treatment of ventricu- 
lar premature contractions and recurrent ventricular paroxysmal 


LEADI LEADS LEAD H LEAD 3Z F 



Tig 117 — Senes of electrocardiogram derived from a patient suffering from 
spontaneous myxedema, illustrating the low amplitude of the QRS complexes, 
and the conduction defect followed bj repression of changes when the padenr 
was given thyroid extract. (Stewart H J, Datnclt J E. and Crane, N F 
J Clin. Investigation, VoL 17 ) 


tachycardia, as well as in the use of larger amounts to terminate ab- 
normal rhythms, the prolongation of the QRS tame may be an earh 
toxic sign Recent studies 73 have shown that tttabrme and mnmve de- 
crease the amplitude of the T waves and plnrvwqmn increases the 
amplitude of the T a\ a\ es obo\ e normal 
3 In a typical case of myxedema the R and T vases ore of low 
voltage and the P-R time prolonged (rig 115, Jan 30, 1936) With the 
administration of th\roid extract the P-R rime ,Wr _, L j \ 

amplitude of the T waves and R wavL mcre^« w 

and April 8 1936) The reaction is aTcSL 
to watch therapv carefully if pap mts - re r c, . !t lm P°rtant 

because coronarv occlusion mav occur while under h 317 n6:e o gr0 “ 1> 
other hand the electrocard, otrranW 1 ,wd ? : ther ? pv ° n the 

not diagnostic or charactenst^ ar m fc 3 pcrfftyroidw/r is 
pointed and at other times tall and rounded^ W '' CS bC ’ nB ^ an<J 
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4 Nicotine will be mentioned briefly There is no uniformity of 
opinion about the effect of tobacco on the heart 70 Nevertheless, in 
certain patients smoking may be associated with pam, palpitation, or 

LEAD I LEAD I LEAD 11 

CONTROL 


8 MIN AFTER 

STOPPED 

SMOKING 


20 MIN AFTER 
STOPPED 
SMOKING 

Fig 1 18 —Effects of smoking cigarettes in a patient who experienced irregu- 
larity of the heart and precordial distress on smoking After the control (A) 
was taken the patient smoked for ten minutes Frequent electrocardiograms were 
taken B was taken eight minutes, and C twenty minutes after he stopped smo ng 
The time marker was not running while C was taken 



Fig 
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119— An electrocardiogram showing prolongation of the Q-T m 
ciated with chronic nephritis with uremia 


renal as 50 


irregularity of the heart Records are reproduced of a patient, ag^ 
20 years, in whom smoking gave rise to changes in the form 0 
T waves and R-T segments, especially T 2 , tachycardia ventricu ar p 
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mature contractions (Fig 118) and to precordial distress The most 
consistent effect on the electrocardiogram after smoking has been 
found to be decrease in amplitude of the T waves 77 76 

5 At tames, hypocalcevm may be hypothecated from the electro- 
cardiogram when the Q-T interval is prolonged 70 when it has not been 
suspected clinically (Fig 119) The Q-T prolongation may occur in 
patients with chrome gastrointestinal lesions, chronic nephritis, or 
hypoparathyroidism 

<5 The use of potassium salts may give marked changes in the elec- 
trocardiogram and lead to abnormalities of conduction, abnormal 
rhythms and cardiac standstill b> depression of the activity of the 
sinus node (Fig 120) 80 n u 
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Fig 120 -A sene* of electrocardiograms derived from a 
given potassium Iodide A was taken after digitalization and B 
was on maintenance amounts of digitalis, daring which time the 
remained constant these two records served as controls. C 
changes induced by potassium iodide and E shows reversion of 
gram to its control forms, A and B, after potassium iodide 
(Stewart, H J and Smith, J J Atn J M Sc, Vo! 201 ) 


patient who was 
while the patient 
electrocardiogram 
and D show the 
the electrocardio- 
w’23 discontinued 


7 On the other hand abnormalities of the electro cardmgram-ORS 
conduction and T waves—have been recorded m n « ® nv— vivo 

8S\2>S are rcveracd by thc TjSziz 

isoelectric o/ncgam^Dcp^o^of^R T seem^ the “, b ) ecor ? ul B 
of die amplitude of the QRS complex^ maiSKd '° WCnng 
sist for two to mac dajs. 87 »= The nltc-vST The changes per- 
in the rmocardium caused by insufficient hWd™ 7 * 9 ^ dUC t0 lts,ons 

9 Sympathetic st.mul.non oSneTw SUPP ' 5 , 

°nd vagal inhibition resulting fr d exerc >te or pear or adrena 
in Lead II csen to the no™ 'f g m atr ° pm ' lowcrs the T waves 
point of imcrsion. On the other hand, vagal 
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stimulation caused by ergotamine tartrate and after exercise raises the 
T waves 

10 In patients suffering from angina who have abnormal electro- 
cardiograms, mtroglycertn restores the electrocardiogram to a more 
normal form 87 (see p 615) 

11 Nicotinic acid in large amounts (300 mg ) which induces flush- 
ing has been found to prevent the occurrence of angina pectons re- 
sulting from exercise and also to restore the deformity of the T waves 
and R-T segments of the electrocardiogram caused by exercise to a 
more normal contour, presumably by dilatation of the coronary vessels 
sharing in the generalized vasodilatation 88 (see anoxemia test, p 616) 

12 Mention (p 593) has already been made of the use of mecbolyl 
m the treatment of supraventricular paroxysmal tachycardia Mecholyl 


LEAD I 


LEAD I 


LEAD III 



FEB J4, 1936 
CONTROL 


JUNE 18, 1939 
DURING ATTACK 

KCL BY MOUTH 

JUNE 19 1939 
AFTER ATTACK 
ENDED 

Fig 121 —Changes apparent in the electrocardiogram in familial periodic 
paralysis A, taken when the patient was feeling well, serves as a control B was 
taken during an attack of paralysis, following which 4 2 gm of potassium chloric e 
was given by mouth C was taken after the attack had terminated as the come 
quence of giving potassium chloride Serial electrocardiograms which were ta en 
after ingestion of potassium chloride showed the gradual regression of the cec 
trocardiograms’ defects (Stewart, H J., Smith, J j and Milhorat, AT m - 
J Med Sc., Vol 199 ) 

may induce any grade of heart block, from prolongation of the con 
duction tame to incomplete heart block and complete heart bloc 
through its parasympathetic effects Atropine abolishes these 

13 During mrgical anesthesia variations in amplitude of the UK 
complexes and T waves, shifting of the R-T segment and changes in 
P-'R interval occur frequently Arrhythmias are more common m a 
normal hearts than in normal ones Premature contractions, comp cte 
heart block, paroxysmal auricular fibrillation and irregularity of 
ventricles have been recorded Changes may persist for many nou • 
following anesthesia The highest incidence of irregularities occurrc 
m chloroform anesthesia There is apparently no correlation betvee 
the occurrence of abnormalities and the depth of anesthesia or 
surgical procedure 00 
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USE OF ELECTROCARDIOGRAM IN FUNCTIONAL TESTS 
And finally, can the electrocardiogram be used to give information 
about function? Sporadic attempts have been made to turn this technic 
to account in estimating the functional capacity of the heart but it has 
remained for Levy to pursue it systematically 

Many patients in whom the differential diagnosis of angina pectoris 
arises present electrocardiograms uhich are essentially normal and it 
was to the elucidation of the objective diagnosis of coronary insuffi- 
ciency that Levy directed the use of electrocardiograms. 

1 It has long been known that the electrocardiogram may undergo 
changes in the T waves and R-T segments during an attack of angina 
pectoris only to assume its usual form with the passing of the attack 
When changes occur it is useful in the differential diagnosis of angima 



2 In patients who experience precordial distress, it is important to 
decide whether the pain is associated with cardiaTdisease anH-dh 1 

“ Z °T a ^ - a^areT^iffi eff^the 

effect of exercise on electrocardiograms has h^n 7 , ort » thc 

a correlation of the occurrence of pam By inference 'Y^ 

trocardiographic changes are interpreted aTevidenc^nf ^ 
of the coronary circulation In cerrim rvi^ 1 , cc of impairment 
disease marked alterations of the T u aves ^nd corona ^ artery 
during exercise, going on to negativity andT* R ’ T Eee } 71ents occur 

V •£ns;‘j!r,£z s 

^ *» a , 
the mi ocardium because of maden,,,„ c *? transicnt alterations in 
in short to anoxemia of the hnrk- ' ™ c cororm O circulation 
metabohtes muscle or to the accumulation of 
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3 Levy has studied patients exhibiting angina pectoris during the 
anoxemia induced by breathing a mixture of 10 per cent oxygen and 
90 per cent nitrogen and found that in certain ones pain occurred and 
in others it did not In short, pain being subjective was not a depend- 
able sign, as a consequence he sought for objective data which the 
use of electrocardiograms supplied He devised an anoxevna test using 
electrocardiographic changes as the objective record 01 He has defined 
the changes in the T waves and R-T segments of the three standard 
leads and chest lead that may be expected in normal individuals ivhen 
subjected to the test and contrasted them with those occurring in pa 
tients exhibiting coronary artery disease 
The test is said to be “positive when anyone of the following is 
found ( 1 ) the arithmetic sum of the R-ST deviations in all four leads 
(I, II, III and IVF) totals 3 mm or more (2) There is partial or com 


LEADI LEAD! LEAD XT LEADETF 



Fig 123 —Electrocardiograms in an anoxemia test exhibiting “positive cianges 
m a patient suffering from angina pectoris A was the control record 
taken after breathing 10 per cent oxygen and 90 per cent nitrogen for n ' cn ^ 
miutes C was taken twenty minutes after breathing room air Attention is ^ 
rected to occurrence of negativity of the T waves in Leads I, If, HI an > 
while breathing the low oxygen, and reversion to the control form after Dr 
ing room air 


plete reversal of the direction of the T waves m Lead I, accompan 1 
by an R-ST deviation of 1 mm , or more, in this lead (3) ^.^ re r£ , 
complete reversal of the direction of the T wave m Lead I> > 
gardless of any associated R-ST deviation in tlus lead ” 01 
This test gives promise of giving valuable additional informa ^ 
when the symptoms are not typical or not clearly defined and ma> 
helpful m separating malingerers from those suffering tr ue an S 
pectoris 

The exercise test is positive at times when the anoxemia test is neg 
tave, and at other times is negative xvhen the anoxemia test is p osl 
or both may give positive tests 92 i 

In Figure 123 are reproduced the electrocardiograms in a so-c 
positive anoxemia test in which breathing the 10 per cent oxyg^ 
90 per cent nitrogen mixture was associated with marked negativity 
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Tl , . ( ■with depression of R-T t a s * and also subjectively with 
paU lUi of which were promptly dissipated by breathing room tl r 


for ten minutes , , , _ « . 

4 Occasionally die symptoms associated with hiatus henna may De 
confused with those of angina 8 ’ M In hiatus hernia electrocardio- 
graphic changes do not occur unless the patient : also has coronary 
artery disease. The anoxemia test may he nsed in the differential diag- 
nosis of these two entities 

5 Occasionally pulsus altemms which is evidence of grave myo- 
cardial weakness is associated also with electrical altemans in the 
electrocardiogram (Fig 124) 



Fig 124 -Electrocardiograms Rlostraang electros) altemans m a patient suffer 
mg from severe miocardia] disease due to artenosderosa. “X” indicates the 
taller QRS complexes and r Y >1 the lower ones. 


FUNCTIONAL DISEASES 

The electrocardiogram has been more useful in its contributions to 
organic heart disease than in so-called functional heart disease,, except 
by ns negatnc eudence For instance, in neurodrculgtory asthenia 
there may be transient changes in the T staves T* may be flattened 
or even inverted” probably due to preponderant sympathetic nerve 
unbalance. T 2 may become upright with improvement. 

Marled electrocardiographic changes may be induced by f ear 

15 mcrea i c m am Pbtude of the P and T waves, it has been 
attributed to sympathetic stimulus of the contractions of the heart. 
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There may be more marked changes amplitude of the QRS com- 
plexes may decrease, T wave deflections may become negative, and 
R.-T segments descend below the the isoelectric level and become de 
formed, changes which have been attributed to coronary constnction 
caused by vagal stimulation 96 

There may be disturbing symptoms brought about by hyperventila- 
tion 97 98 There may be flattening of the T waves with hysterical 
overventilation and tetany, just as alkalosis from voluntary overvendia- 
tion or from ingestion of sodium bicarbonate reduces the amplitude 
of T waves On the other hand, acidosis produced by exercise or m 
gestion of ammonium chloride increases the amplitude of T waves 95 


CONCLUSIONS 


The general pattern of an individual’s electrocardiogram with con- 
tinued good health remains remarkably constant over long periods of 
time It appears, however, that here is a large variety of diseases, drugs, 
emotional states, and events (eating, drinking) in the course of tht 
business of living which induce transient, prolonged or permanent im- 
pressions on an individual’s electrocardiographic pattern The most 
common of these have been mentioned m order to convey an impres- 
sion of wide range of the factors which have to be taken into con- 
sideration m the interpretation of electrocardiograms It should be 
emphasized that the clinical history and findings should be utilized in 
arriving at the correct interpretation for it is only m a few instances 
that the patterns are sufficiently characteristic to be related to their 
proper origin Among these few are the irregularities, typical coronary 
occlusion patterns, typical pulmonary infarction patterns, typical pen- 
carchtis patterns, and typical digitalis effects Moreover, instances have 
been related to illustrate how disease remote from the heart may 3 ter 


the electrocardiogram by indirection the shock of acute pentomu 
from perforation of gastric ulcer, the disturbed components of t e 
blood and change in blood pressure in diabetic coma, etc , may be cite 


as examples 

A word on the misuse of electrocardiograms may be m oracr 
They are now and then requested with this inquiry' “Can the paticn 
be operated upon 5 ” It is apparent that electrocardiograms do not 
yield this kind of information about function A careful physical ex ' 
animation and history are much more important to answer that ques- 
tion In the formulation of the case, an electrocardiogram may con- 
tribute and yield certain information that plays its part in the mtelkgen 
evaluation of the case, but as an isolated observation it cannot ma c 


such a decision 

The electrocardiogram therefore may be used to contribute informs' 
ti on about rhythm, structure, position of heart, data which contribut 
to the whole clinical picture, therapy, effect of drugs, emotions, an 
function The electrocardiogram has made enormous contributions to 
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our knowledge of heart disease, and the technic can be used to con- 
tribute to the skilled diagnosis and treatment of patients, but an electro- 
cardiogram is not necessary in the case of every panent that the 
physician sees or of every panent with heart disease in order to make 
a correct diagnosis or to carry out careful, correct treatment If one is 
fully aware of its limitations there is no reason, hou ever, for not taking 
electrocardiograms in any cases one wishes or making the work-up as 
complete as possible or using them for gaming further information, in 
short, as an investigative weapon The implement is being made more 
and more available both as a consequence of improvement and simpli- 
fication of machinery, and by the education and heart consciousness 
of the pubhc, but m order to meet both forces it is necessary that the 
electrocardiograms be interpreted (1) by those who have had ample 
training (2) and by those who are interested not only in heart disease 
but also general medicine for the sake of a balanced and not too one- 
sided viewpoint and (3) finally it is necessary that an intelligent use 
of electrocardiograms and recognition of the situations in which help 
ma-v be expected from this technic should be kept in mind 
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THE DIFFERENTIAL DIAGNOSIS OF PEPTIC ULCER 


I W Held, M D * 

DIFFICULTIES IN DIAGNOSIS OF INTRA-ABDOMINAL DISEASE 

The difficulty offered in the differential diagnosis of intra-abdominal 
diseases, particularly of the digestive tract, is too well known to war- 
rant extensive discussion As compared to diagnosis of diseases of any 
other part of the body, it more frequently involves a decision between 
medical or surgical treatment as the method of necessity, ivhich is of 
the utmost importance to the patient as well as to the physician Such 
decisions must be made not only in acute diseases of the digestive 
organs, but also in diseases of a chronic nature 

Gaithes 1 expressed his keen appreciation of this problem m the 
following manner “Abdominal diagnosis resembles in various details 
its fellow science archaeology, both find their greatest triumphs in trac- 
ing hidden levels, but here they diverge The farther the archaeologist 
delves, the greater his enlightenment, while the farther the abdomma 
diagnostician seeks and the wider and deeper his experience the more 
clearly he realizes how large is the number of syndromes presenting 
atypical, puzzling, frequently baffling symptoms ” 

Among the outstanding reasons for the difficulty in the diagnosis o 
diseases of the digestive tract is the fact that the parasympathetic an 
sympathetic nervous system and the autonomous innervation y | 
Auerbach and Meissner plexuses are intimately interwoven wit 1 
function of the digestive organs Disturbance m the function o on 
organ may strongly simulate disturbed function of another organ a 
thus render impossible the clinical determination of the actual site 
the disorder £ 

A second prominent factor is that even perfectly healthy dig 
organs may, as a result of purely functional derangement, simu 
real orgamc disease , 

Thirdly, prolonged functional disturbance of one or anot er 
gestive organ may eventually lead to actual organic changes 
transition may be very gradual until suddenly a catastrophe uc 
organic changes may take place Since the afflicted individual ha 
fered only functional disturbances without any demonstrable es^ 
for many years, the physician who was somewhat indifferent 
existing syndrome is shocked by the sudden conversion of a P S J C 
state into a real somatic state The organs of the digestive trac ^ 
disturbed by psychic influences more readily than any other organ, 

• Attending Physician, Beth Israel Hospital, New York City, Formerly Clim 
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the differential diagnosis of peptic ulcer 

has been demonstrated by many physiologists and particularly by 

Wolf and Wolff 1 , 

A fourth factor is existing disease in one organ of the digestive tract 
which may affect the function of other organs and eventually lead to 
organic changes in them The frequency with which peptic ulcer, 
gallbladder disease and appendicular disease are encountered by the 
surgeon and the pathologist corroborates this fact, and led Roessle to 
speak of peptic ulcer as a disease secondary to chrome gallbladder or 
appendicular disease 

Our discussion of this topic will be confined chiefly to peptic ulcer 
with atypical symptoms and to chrome appendicular disease which 
may so simulate peptic ulcer as to make differential diagnosis difficult, 
if not impossible. 


PEPTIC ULCER WITH ATYPICAL SYMPTOMS 
Prior to Moymhan peptic ulcer was rarely diagnosed ante mortem. 
He was one of the earliest to emphasize the diagnosticable aspect of 
ulcer, particularly of the duodenum, and at one time thought that the 
history is of primary importance, the physical examination secondary 
After extensive surgical and pathological experience, he came to realize 
that disease m the ileocecal region, and even such thoracic conditions 
as coronary artery disease, may simulate peptic nicer So he reversed 
himself completely and stated that even in cases of gastric hemorrhage 
one must often think “an ay from the stomach" when judging the 
cause of the catastrophe, for the lesion might be in other mtra- 
abdommal organs This last remark seems exaggerated but it is true on 
rate occasions, as will be illustrated below 
Braithwaite* created the terms “gastroileac syndrome” and “ileo- 
gastric syndrome ” By the former he meant a clinical condition where 
the disease lies in the stomach and the patient’s symptoms are referred 
to the ileocecal region, by the latter he intended to signify pathologic 
change in the ileocecal region with the symptoms referable to the gas- 
tric area It has been our experience that when the primary lesion, 
peptic ulcer in particular, is m the stomach proper, the symptoms are 
seldom referred to the appendicular region. If lower abdominal symp- 
torm do oast, actual duieasc coexists m the ileocecal region. On the 
Other hand, ,f the primary affection, with the excepno” of terminal 
ileitis, is m the ileocecal region, the symptoms are often referable to 
iWp'gastnum, even sunulatmg fully those of gastric or duod^l 

Ulcer in the Artbsmc Person —Some vest-* , T , , ,, 

a number of causes for atypical symntoms l Gr ? ? nd Hdd CIted 
The first of these was sensitu 1 v * ntnc “ Ium 
person functional or nervous comrilun^ In dle 

as ro mask ennrelv sv-mpto^Tuc o^^ ^ V" ** fore S™ nd 
headaches prevail, at another * u * cer At onc timc severe 

P h another cardiovascular instability, or abdominal 
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diseases, particularly of the digestive tract, is too well known to war- 
rant extensive discussion As compared to diagnosis of diseases of any 
other part of the body, it more frequently involves a decision between 
medical or surgical treatment as the method of necessity, which is of 
the utmost importance to the patient as well as to the physician Such 
decisions must be made not only in acute diseases of the digestive 
organs, but also in diseases of a chrome nature 

Gaithes 1 expressed his keen appreciation of this problem in the 
following manner “Abdominal diagnosis resembles in various details 
its fellow science archaeology, both find their greatest triumphs in trac- 
ing hidden levels, but here they diverge The farther the archaeologist 
delves, the greater his enlightenment, while the farther the abdominal 
diagnostician seeks and the wider and deeper his experience the more 
clearly he realizes how large is the number of syndromes presenting 
atypical, puzzling, frequently baffling symptoms ” 

Among the outstanding reasons for the difficulty in the diagnosis of 
diseases of the digestive tract is the fact that the parasympathetic and 
sympathetic nervous system and the autonomous innervation by the 
Auerbach and Meissner plexuses are intimately interwoven with the 
function of the digestive organs Disturbance in the function of one 
organ may strongly simulate disturbed function of another organ and 
thus render impossible the clinical determination of the actual site of 
the disorder 

A second prominent factor is that even perfectly healthy digestive 
organs may, as a result of purely functional derangement, simulate 
real organic disease 

Thirdly, prolonged functional disturbance of one or another di- 
gestive organ may eventually lead to actual organic changes The 
transition may be very gradual until suddenly a catastrophe due to 
organic changes may take place Since the afflicted individual had suf- 
fered only functional disturbances without any demonstrable lesion 
for many years, the physician who was somewhat indifferent to the 
existing syndrome is shocked bv the sudden conversion of a psychic 
state into a real somatic state The organs of the digestive tract are 
disturbed by psychic influences more readily than any other organ, as 
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has been demonstrated by many physiologists and particularly by 
Wolf and Wolff 1 

A fourth factor is existing disease in one organ of the digestive tract 
which may affect the function of other organs and eventually lead to 
organic changes in them The frequency with which peptic ulcer, 
gallbladder disease and appendicular disease are encountered by the 
surgeon and the pathologist corroborates this fact, and led Roessle to 
speak of peptic ulcer as a disease secondary to chrome gallbladder or 
appendicular disease 

Our discussion of this topic will be confined chiefly to peptic ulcer 
with atypical symptoms and to chrome appendicular disease which 
may so simulate peptic ulcer as to make differential diagnosis difficult, 
if not impossible 

PEPTIC ULCER WITH ATYPICAL SYMPTOMS 

Pnor to Moymhan peptic ulcer was rarely diagnosed ante mortem 
He was one of the earliest to emphasize the diagnosncable aspect of 
ulcer, particularly of the duodenum, and at one time thought that the 
history is of primary importance, the physical examination secondary 
After extensive surgical and pathological experience, he came to realize 
that disease in the deocecal region, and even such thoracic conditions 
as coronary artery disease, may simulate peptic ulcer So he reversed 
himself completely and stated that even in cases of gastric hemorrhage 
one must often think “away from die stomach’ when judging the 
cause of the catastrophe, for the lesion might be m other mtra- 
abdominal organs. This lost remark seems exaggerated but it is true oa 
rare occasions as will be illustrated below 

Braithwaite’ created the terms “gastrodeac syndrome” and “lleo- 
gastnc syndrome ’ By the former he meant a clinical condition where 
the disease lies in the stomach and the patient’s symptoms arc referred 
to the ileocecal region, by the latter he intended to signify pathologic 
change m the ileocecal region with the symptoms referable to the gas- 
tric area It has been our experience that when the primary lesion, 
peptic ulcer in particular, is in the stomach proper, die symptoms are 
seldom referred to the appendicular region If lower abdominal symp- 
toms do exist, actual disease coexists in the ileocecal region On the 
other hand, if the primary affection, with the exception of terminal 
ileitis, is m the ileocecal region, the symptoms are often referable to 
the epigastrium, even simulating fully those of gastric or duodenal 
ulcer 

Ulcer In the Asthenic Person -Some years ago Gross and Held* cited 
anumber of causes for atypical symptoms of ulcer of the ventnculum 
The first of these was sensitiveness of the individual In the asthenic 
person functional or nervous complaints may be so in the foreground 
as to mask entire!) symptoms due to the ulcer At one nine severe 
headaches prevail, at another cardiovascular instability, or abdominal 
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disturbances Only close questioning elicits symptoms suggestive of 
peptic ulcer in some cases Such individuals are vagotoruacs or vago- 
sympathicotomacs (Eppinger and Hess) It is commonly known that 
m these people the functional disturbance can precede the organic 
disturbance by many years Gastnc hemorrhage and even perforation 
may suddenly occur without any warning symptoms The disturb- 
ances of gastric function may vary Secretory disorders may be in the 
foreground, these are persistent pyrosis, regurgitation of sour fluid 
which awakens the patient at night, numbness of the gums due to the 
excess acid saliva, marked redness of the tongue or erosion of the 
pharynx, mouth and gums, and dullness of the teeth In other cases 
and/or occasionally m the same patient, sensory symptoms are out- 
spoken The pain however, is not the hunger type or periodically 
recurring two or three hours after meals, it is persistent 

When peptic ulcer is present, pain is usually elicited on deep pres- 
sure over the epigastric region or right hypochondrium However, 
the asthenic patient often finds relief by exerting deep pressure over 
that area himself Superficial pain, which may radiate to the intercostal 
region, is usually present, undoubtedly a vagosympathicotomc phe- 
nomenon As a rule, disease without pain except on deep pressure is 
organic, superficial pain is experienced by the sympathicotonic type 
of person 

Very often the asthenic patient will show marked motility disturb- 
ance at certain periods Although there is no demonstrable roentgeno- 
logic lesion in the stomach or duodenum, there may be transient 
marked delay in the emptying of the stomach, or marked hyperperis- 
talsis simulating pylonc stenosis Reexamination a day or two later may 
reveal normal emptying time of the stomach In some cases nausea so 
dominates every other complaint that it is clinically difficult to de- 
termine whether or not the cause is duodenal irritation on the basis of 
ulcer Boldyreff demonstrated physiologically that excess acid secretion 
causes irritation of the duodenum and nausea 

In some instances, although pylonc stenosis is not demonstrable, 
nausea may be temporarily relieved by vomiting Riegel therefore 
described a “vomiting type of peptic ulcer ” It is important to point 
out that he did not make the diagnosis of ulcer on the basis of clinical 
observations, but rather on the postmortem finding of ulcer m patients 
who had died of an intercurrent disease 

Secretory, sensory and motility disturbances may occur at different 
times m the same individual, thus adding to the confusion and causing 
such individuals to be considered as hypochondriacs The present im- 
proved methods of diagnosis can guard the physician against such an 
error and prevent the further progress of the disease involving serious 
consequences 

Ulcer in the Hypersthenic Individual —In contradistinction to the hy- 
persensitive type occunng in asthenic individuals, there is the hyper- 
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sthenic individual who is usually hyposensitivc and minimizes his 
symptoms Sudden hemorrhage or even perforation may mark the first 
alarming symptom because the patient mi) have been allaying his 
pains by the use of alkalies Close quesoonmg after the hemorrhage 
may disclose the frequent use of bicarbonate of soda or some other 
proprietory drug 

The vtode of Itvmg of the ulcer patient frequently contributes 
tou ard masking the existence of the disease. Some individuals exercise 
extreme denial of food, others eat to excess A patient of the former 
group, after hating responded to treatment following a hemorrhage, 
maj continue to observe his diet to such an extreme that undemutn- 
tion, avitaminosis and marked enteroptosis may result. His symptoms 
eventually become unrelenting n gnawing sensation m the epigastrium, 
plethoric patient who frequently is also a heavy smoker and a hard 
and myalgic pains in various parts of the body due to avitaminosis 
and anemia. 

The second group those who eat excessnelj, is exemplified b> the 
plethoric patient w ho frequentlv is also a heavy smoker and a hard 
worker The patient maj suffer intermittent attacks of epigastric pain 
and the moment his symptoms subside he again partakes of large quan- 
tines of food, often regardless of quality, and even indulges m alcohol 
Finally the condition becomes so aggravated that the pam is persistent 
We had two such cases in a pair of brothers Both of them dev eloped 
carcinoma of the pylorus after many years One brother had a gastro- 
enterostomy, with three or four comfortable v ears postoperativclv be- 
fore carcinoma developed The other was not operated on for ulcer 
He later also dev eloped carcinoma After gastric resection he lived five 
vears and eventually died from metastatic carcinoma of the liver 

The following is an illustration of a hypersthenic individual with 
extremely atypical ulcer symptoms 

A man, aged 4J years, gave a history of fifteen years duration of attacks of 
pain in the upper abdomen temunatuig m nausea and vomiting which occurred 
only when a change m the weather tool place When the weather cleared he 
could cat almost everything without ill effects, but raiD snow or cloudy weather 
would cause recurrence of his gastric symptoms. \ ray examination showed a 
normal stomach the first portion of the duodenum likewise did not show any 
charactcnsuc abnormality of ulcer The sole roentgenologic abnormality con 
sisted of a small six hour residue in the stomach with the small intestines almost 
empty and the entire colon filled, despite the fact that the stomach was hyper- 
tonic and emptied rapidly during the early part of digestion These were indirect 
signs of duodenal nicer Fluoroscopically there was no tender area over the epl 
gastnum The gastric acidity was normal 

After several weeks of treatment on the basis of ulcer the patient failed to im- 
prove and repeated x ray examination revealed similar insignificant findings. Be 
cause of his long suffering he decided to submit to operation We hesitated 
about advising surgery because the x ray findings were meager and the symp- 
toms atypical Ulcer on the posterior wall of the duodenum was found and 
gastroenterostomy without resection was performed. He has been entirely symp- 
tom free for a number of years. 



628 


I W HELD 


Although reports of ulcer sensitivity to weather have appeared in 
the literature, we feel that this case was singular in that the patient’s 
pain was so severe that he insisted on an operation 

Associated Gastric Catarrh —It is not uncommon to find that the 
symptom complex of peptic ulcer is effaced by an associated gastric 
catarrh We are not in favor of the concept that catarrh precedes 
ulcer, 6 but do agree that in some individuals where periodic pyloro- 
spasm causes retention, or the progress of the ulcer causes gastric 
retention, or where associated atony of the stomach is responsible 
for the retention, eventually gastric catarrh may develop Such 
catarrh may be associated with either sub- or anacidity or hyper- 
acidity In these cases epigastric fullness or distress after meals, loss of 
appetite, nausea and extreme dryness m the mouth, coated tongue and 
bad taste in the mouth predominate In other cases of this nature, 
pyrosis is persistent and the patient regularly resorts to the use of bi- 
carbonate of soda or some other proprietary alkali for relief The 
history will occasionally disclose typical ulcer symptoms several years 
previously In these cases of gastric retention out of proportion to the 
real organic changes in the ulcer proper, the patient may improve 
temporarily with gastric lavage, antispasmodics and careful dieting 
However, in most instances the symptoms recur, necessitating surgical 
intervention Subtotal gastrectomy usually brings about curative re- 
sults A patient who refuses operation may have many years of fair 
comfort by submitting to frequent gastric lavage— for the first week, 
daily, for the next two months, two or three times a week 

Whereas it is true that, with the aid of the diagnostic methods at 
our disposal, particularly x-ray, one can establish the diagnosis in the 
vast majority of cases of peptic ulcer, it is equally true that in the 
absence of a peptic ulcer history and especially when the patient gives 
a confusing, vague history more indicative of neurosis than of organic 
disease, we often forego the x-ray examination and may miss the 
diagnosis 

Diagnosis Obscured by the Presence of Other Organic Disease —The 
following cases serve to illustrate how other organic disease in a peptic 
ulcer patient may greatly hamper the diagnosis of ulcer 

In one case of arrested pulmonary tuberculosis the patient was an extremely 
neurotic individual who had vague gastric complaints Because of the existing 
tuberculosis and marked nervousness the diagnosis of duodenal ulcer was not sus- 
pected until sudden perforation of the ulcer necessitated immediate operation 
Fortunately he recovered after a preliminary operation of suturing the ulcer, 
widiout resection, and is now comfortable after six years 


Another case is one of tight mitral stenosis with gastric complaints of many 
years’ duration. The patient was eventually admitted to the Beth Israel Hospital 
in a state of congestive heart failure and he succumbed At postmortem, in addi- 
tion to the chronic valvular disease, a chrome duodenal ulcer was found 
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An extremely atypical case is that of a patient (an artist) who for more than 
twenty years had vagne gastric complaints without any symptoms snggesove of 
ulcer He had a very marked epigastric hernia for which me advised repair but 
the patient refused to submit to surgery For the last ten years he drank large 
quannties of alcohol and developed alcoholic neunus. Under vitamin D treat- 
ment and withdrawal of the alcohol, he improved However he reverted to al 
cohohc excesses and developed cirrhosis of the liver He was admitted to the 
Beth Israel Hospital with extreme ascites, and shortly before death had a gastric 
hemorrhage X ray examination of the esophagus had failed to reveal suspected 
vances as the ongin of the bleeding Autopsy showed, m oddinon to cirrhosis of 
the liver that a chronic duodenal ulcer was the source of the hemorrhage 

The relatively frequent presence of gastric or duodenal ulcer in 
cases of cirrhosis of the liver was noted by Patch and RatnofF 0 

Pyloroduodenal adhesions or gallbladder-duodenal adhesions second- 
ary to ulcer produce a misleading history In such cases pain in the 
upper abdomen, radiating to the right side and right shoulder, and 
periodic attacks of severe epigastric pain due to pylorospasm may so 
simulate gallbladder disease that the diagnosis of duodenal ulcer is en- 
tirely effaced In many such patients the gallbladder fails to concen- 
trate the dye, adding further to the masking of ulcer symptoms The 
x-ray findings and all symptoms are attributed to gallbladder disease 
When the symptoms become so aggravated that surgery becomes es 
sential, the lesion is found to be in the duodenum and the gallbladder 
is found to be perfectly normal 

The ileogastnc syndrome (Braithwaite), when the disease is con- 
fined to the ileocecal region and causes reflex gastnc symptoms, is a 
well established fact A number of affections \n the ileocecal region 
give rise to reflex gastnc symptoms, such as tuberculous adenitis con 
fined to the ileocecal region, or nonspecific adenitis where large cal- 
cified glands of a nonspecific nature (the remains of either an acute 
mesenteric adenitis or some chrome inflammatory condition of the 
cecum or colon) arc present both in the ileocecal region and often in 
the nght side of the abdomen Also reflex gastrointestinal symptoms 
may occur in connection with ileitis as described by Crohn, Ginsberg 
and Oppcnheimer, or in connection with chrome pelvic disease such 
as pelvic cellulitis or disease of the adnexa 

CHRONIC APPENDICITIS SIMULATING PEPTIC ULCER 

None of the conditions already named ever cause gastnc disturbance 
simulating fully gastnc or duodenal ulcer Chrome appendicular dis- 
ease is the only pathological condition of the ileocecal region which 
may fully simulate pepnc ulcer 

Chrome Appendicular Disease — a Clinical Enhfy— Many internists and 
surgeons today regard chrome appendicular disease as a nonexisting 
entity That controversial group bases its argument on the fact that 
often, following appendectomy, the patient will continue to have the 
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same symptoms as before operation We strongly believe that in such 
cases there was a mistaken diagnosis, as m the recurrence of so-called 
gallbladder symptoms after cholecystectomy, where there has been 
neither serious disease of the gallbladder nor gallstones Every healthy 
organ must possess some function of greater or lesser importance, and 
its removal is therefore not only not beneficial but may be harmful 
On the other hand, both internists and surgeons encounter a large 
number of cases in which a definite clinical and roentgenologic picture 
of appendicular disease indicates surgery, and the removal of the ap- 
pendix is extremely beneficial Such cases may have an associated 
pylorospasm or pylontis, or a small erosion may exist m the pyloro- 
duodenal region which could not be demonstrated roentgenologically 
or surgically, but which was in need of medical care after the 
appendectomy 

Attention must be made here of the work of Moymhan, Rolleston, 
Deaver, George D Stewart, Gibson (New York Hospital) and the 
recent work of M Behrend 7 who were responsible for the establish- 
ment of the clinical entity of chronic appendicular disease 

Anatomical Considerations —It may not here be amiss to review the 
anatomy of the appendix in general The appendix presents a small 
lined pouch attached to the tip of the cecum by its vascular and 
lymphatic supply which, in case of infection, spreads the noxious in- 
fluence of the diseased appendix not only to the immediate neighbor- 
ing viscera but also to the most distant parts of the body In view of 
these facts a pathological appendix becomes an unusual menace The 
appendix varies m length from 5 5 cm to an extreme length of 28 cm , 
is longer m young individuals than in those of later life The inner 
lumen is connected to the cecum by a reduplication of the folds of 
mucous membrane, described by Gerlach and known as the Gerlach 
valve 

Contents passmg from cecum into appendix and from appendix into 
cecum meet with no resistance unless the position of the appendix m 
relation to the cecum is such that communication of the contents be- 
tween the two organs is not possible or in cases where the connection 
between them is pathologically obliterated Normally the passage of 
cecal contents into the appendix is very rapid It was shown experi- 
mentally that if lycopodium seeds are introduced into the colon by 
means of an enema it reaches the appendix within fifteen minutes Its 
shape and peristaltic activity indicate that it has the structure and 
function of the colon Even normally the appendix may contain some 
fecal matter, according to Aschoff, m about 60 per cent of cases 
Roentgenologic studies have demonstrated beyond doubt that a normal 
appendix fills and empties and changes its position and contour Con- 
clusions may be reached that a diseased appendix quickly loses its 
elasticity and contractility, hence activity becomes diminished and the 
appendix may not be able to empty its contents and alter its shape and 
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position Persistence of dry fecal material and fecal stones in the ap- 
pendix is an indication of disease Tccal matter ma> become so hard- 
ened as to form definite fecaliths v. hich in turn may erode its mucous 
membrane and form a source of chronic erosion 

The blood supply to the appendix is furnished by the ileocolic ar- 
tery and is carried away by the ileocolic vein into the mesenteric vein 
This is important to point out because in case of appendicular disease 
the infectious material may reach the liver by u a> of the ileocolic vein 
and mesenteric vein, and give nse to dangerous consequences— throm- 
bophlebitis of the portal vein and liver abscess Also, this furnishes an 
explanation for adhesions in cases of chrome appendicular disease, 
which mav spread from the ileocecal region to the liver and cause en- 
largement of the liver and clinical symptoms pointing to disease m 
the right hypochondnum 

The lymphatics form a meshwork in the submucosa through which 
a true connection between the lymphatic vessels, the mesentery and 
the peritoneum takes place These empty partially into the glands lying 
at the ileocecal angle and partially between die layers of the mesentery 
and its communicating glands Enlarged inflammatory glands may 
therefore occasionally be found in the vicinity of the cecum and as- 
cending colon in some cases of chrome infection of the appendix The 
lymphatic vessels pass from the ascending colon and ileum to the upper 
surface of the liver and the ligament connecting it to the diaphragm, 
thus forming a communication between the lymphatics of the ap- 
pendix and the subphreme space, accounting for the existence, in some 
chrome cases of subphreme adhesions or adhesions between the dia- 
phragm and liver, and in acute cases of subdiaphragmaac abscess 
There is no lymphatic connection between the female generanve or- 
gans and the appendix It had at one time been thought that affections 
of the generative organs could result secondary to appendicitis by 
direct extension through the lymphatics. 

The nerve supply of the appendix is derived from the si mpathetic 
fibers of the mesenteric plexus The numerous branches and nerves 
connecting with the nerve fibers of the gastrointestinal tract explain 
the fact that pains in chronic appendicitis may spread over all parts of 
the abdomen At times the deofemoral nerve connects with the nerve 
supplying the appendix, in winch instances pain associated with a 
pathological appendix may spread to the scrotum and to the right side 
of the thigh Under rare conditions the mucous membrane may 
atrophy after middle life leading to total or partial obliteration of the 
appendix The narrowing or complete occlusion of the lumen as well 
as the complete atrophy of the mucous membrane of the appendix is 
in a great majority of cases, a result of a previous inflammation which 
had led to fibrous tissue formation Aschoff demonstrated that before 
10 years of age the appendix is obliterated in about 66 per cent of 
cases, up to 20 >cars of age, in 12 per cent, up to 30 years 20 per cent, 



632 


I W HELD 


after 40 years, 28 per cent, after 50 years, 42 per cent, and after 60 
years, 14 per cent 

Pathology —The appendix has offered unusual opportunity for patho- 
logical study because it has been removed by surgeons during every 
possible stage of disease The fact that the chronically diseased ap- 
pendix is the result of a previously existing acute appendix is univer- 
sally accepted The pathological changes in a chronically diseased 
appendix depend upon the damage done during the acute stage plus 
the repeated recurrent attacks resulting from the mfectious agent 
lodging in the organ In order, therefore, to appreciate what patho- 
logical changes can take place in a chronically diseased appendix a few 
remarks about the changes in the acute stage are necessary 

In many instances, during the acute attack only the superficial 
epithelium of the distal part of the appendix is destroyed The defect 
m the epithehum becomes covered with a fibrinous leukocytic exudate 
This early stage can only be seen if the appendix is removed within 
a few hours after the attack As a rule, such a stage progresses into a 
more complicated one The infection penetrates into the grooves of 
die mucous membrane and thence often to the serous membrane of 
the appendix where it forms a leukocytic and later a fibnnous exudate 
Aschoff applied the term “appendicitis phlegmonosa ulcerosa simplex” 
to this stage If the process begins to recede the superficially destroyed 
mucous membrane together with the adhesions of the folds of the 
mucous membrane lead to stenosis, atresia and eventually to complete 
obliteration of the appendix When it spreads to the serosa, adhesions 
to the ileum, cecum or even— depending on the length of the appendix 
—to distant organs hire the generative organs, or to the liver, kidney, 
urinary bladder, hepatic flexure, spleen or sigmoid may result True 
suppuration even to the point of abscess formation may take place m 
the lumen of the appendix, reach the serosa and become so encap- 
sulated by fibrous tissue that it remains the source of chronic infection 
without giving rise to immediate surgical intervention 

The question whether a fecal stone may be present in a normal 
appendix or be the result of infection of the appendix, disabling it 
from ridding itself of the fluid fecal material and so causing fecal 
stone, is also a matter of considerable discussion Aschoff maintains 
that fecal stone is usually superimposed upon an infection of the ap- 
pendix From the clinical standpoint it is important to remember that, 
although m some cases a fecal stone may be found in the appendix 
postmortem in cases m which the history does not point to appendiceal 
disease, a fecal stone is undoubtedly an indication of disturbed peris- 
talsis of the appendix and is frequently the cause of appendicular colic 

In summation, changes in the chronic appendix may be those of 
stenosis, induration of the walls of the appendix, retention of mucus, 
fecal masses and fecal stones, and kinking by means of adhesions 
These changes necessarily give rise to a varied clinical picture In addi- 
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taon, the mesentery of the appendix is often contracted due to adhe- 
sions which invade the nerves and give rise to considerable pam, and 
occasionally forming real neuromas In normal or obliterated appen- 
dices Maresch found distant neuromas which he attributes to involve- 
ment of the plexus of the submucosa by fibrous tissue, and which may 
give rise to considerable pam In a few such cases in which operation 
was done at the Beth Israel Hospital, the pathologist, Dr Plaut, 
demonstrated neuroma of the appendix The process may extend to 
the wall of the cecum causing a moderately contracted and spastic 
cecum or it may cause catarrh of the mucous membrane and dilata- 
tion At tunes pathological changes in the appendix may be the cause 
of divemcuh. 

Chrome appendicular disease may also be caused by worms lodged 
in the appendix. Cecd and Bulkley described a characteristic form of 
appendicitis due to parasites, which consists of catarrhal inflammation 
with small hemorrhages. Actinomycosis as well as cancer may affect 
the appendix without affecting other organs. This is also true of 
periarteritis nodosa Mucous substance may be found in the appendix 
and its mesentery and may form a tumor of considerable size, or the 
gelatinous contents may break through the appendix into the peri- 
toneum or the appendix may undergo malignant degeneration 

Symptomatology —The symptoms of chrome appendicitis vary In a 
small number of cases diagnosis is fairly easy because of a history of 
one or more recurrent attacks In many cases, however, such historv 
is lacking either because the attack occurred in early childhood and 
passed from memory and caused no later complications, or the attack 
in the adult may have been so mild that the patient did not consult a 
physician. However, mere tenderness over the ileocecal region with 
some vague gastric symptoms does not justify the diagnosis of chronic 
appendicular disease without a very careful physical and x-ray ex- 
amination It has been well established that a diseased appendix can 
produce definite symptoms of gastric or duodenal disorder with hardly 
any localized symptoms Moymhan rightly termed these symptoms 
‘appendicular dyspepsia,” and Sir Humphrey Rolleston divided the 
symptoms of chrome appendicitis mto four groups, namely (1) reflex 
(2) mechanical, (3) toxic, and (4) infective (discussed in detail by 
Held in 1924) » 

In this communication we are chiefly concerned with the reflex 
symptoms particularly referable to symptoms simulating gastric or 
duodenal ulcer These reflex phenomena may manifest themselves m 
secretory disturbance of the stomach in the form of hypersecretion 
and hyperacidity, chiefly of alimentary' character, with symptoms of 
pyrosis, regurgitation of acid secretion and vomiting, in some cases 
there may even be continuous hypersecretion The secretory disturb- 
ance can manifest itself by excessive mucus in the colon, giving nse 
to cobca mucosa Or it may spread to the salivary glands and cause 
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increased salivation Urinary symptoms may be the prominent com- 
plaint, particularly frequent micturition without increase of the quan- 
tity of the urine, which is the result of gastric hyperacidity with 
diminished acid in the urine or of alkalinity of the urine, either causing 
irritation of the urinary bladder 

When moto i disturbances are m the foreground, there is distress in 
the epigastrium, epigastric pressure shortly after meals, persistent 
belching and regurgitation of sour fluid, peristaltic unrest in the upper 
quadrant and in the cecum, ngidity of the cecum and of the rectus 
muscle overlying the cecum 

More rarely, the motor disturbance manifests itself m atony of the 
stomach characterized by a splashing sound over the stomach and 
cecum and other signs of atony in the cecum such as persistent gur- 
gling, more marked five or six hours after meals 

If sensory disturbances predominate, the patient complains of per- 
sistent pain in the epigastric region often radiating to the thorax, but 
an indication of appendicular involvement is the fact that pressure 
over the appendicular region causes pain m the epigastrium (Aaron 
sign) , and Head’s zone is more marked over the appendicular region 

In a patient who has both marked secretory and sensory disturbances, 
the differential diagnosis between ulcer and chronic appendicular dis- 
ease is practically impossible It is quite likely that in such a case super- 
ficial gastric erosions may have resulted from the persistent hyperse- 
cretion, and is responsible for the pain 

The following case histones are illustrative of chronic appendicitis 
simulating peptic ulcer 

A physician had \ague gastrointestinal symptoms for a long time He used 
alkalies frequently for relief of epigastric distress One afternoon, while in the 
operating room, he had 'a severe gastric hemorrhage After six weeks, during 
which time he was given several transfusions, he decided to submit to surgery 
Operation revealed a normal stomach and duodenum but marked adhesions were 
found around the ileocecal region and also a chronically inflamed appendix The 
patient made a complete recovery and remained entirely symptom-free 

A 21 year old male suffered a severe gastric hemorrhage as the only symptom 
of disease The family history revealed that his mother had been operated on for 
ulcer and his sister had typical symptoms of peptic ulcer Several weeks after 
recovery from the hemorrhage, operation was performed, stomach and duode- 
num were entirely normal and a chronically diseased appendix was found 

According to statistics from the Mayo Clinic, gastric hemorrhage 
occurs in about 2 per cent of cases of chrome appendicitis, the stomach 
being entirely normal 

Cases similar to the above are cited in the literature on the subject 
Whereas hemorrhage m the peptic ulcer case is usually controlled, 
unless there is a pancreatoduodenal rupture, m cases of chrome ap- 
pendicitis the hemorrhage tends to persist, causing severe secondary 

'v 
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anemia and checked only after repeated transfusions In acute appendi- 
citis marked hyperemia of the gastric mucosa with capillary oozing or 
thrombi is responsible for bleeding However, in chronic appendicitis 
hemorrhage is a rare phenomenon and the underlying cause is un- 
explainable. 

The symptoms of gastric or duodenal ulcer resulang from chrome 
appendicitis without bleeding are not uncommon. An important point 
in the differential diagnosis is the fact that when the extragastnc dis- 
ease is chrome appendicitis there is no periodicity of symptoms The 
patient may haie some comfortable days, but he is afflicted with 
symptoms practically most of the year Patients who because of per- 
sistent pyrosis become addicted to large doses of alkalies eventuolly 
develop associated gastric catarrh Very often one encounters in such 
cases the transient symptoms due to pylorospasm or irritation of the 
duodenum which causes true pvlonns and often duodenitis The sur- 
geon operating in such cases occasionally finds an unexplainable 
thickening of the pylorus which is undoubtedly due to repeated at- 
tacks of pylorospasm causing some hypertrophy of the pylorus Re- 
moval of the appendix may produce relief temporarily However 
resumption of errors in diet or exposure to emotional strain xmll lead 
to recurrence of the symptoms One may even clinically suspect that 
the persistent pylorins or duodenitis ma> later lead to true ulcer 
formation of the pylorus or duodenum if the patient is not treated 
both dietetically and emotionally on the basis of ulcer after the ap- 
pendectomy Not mfrequenth, after removal of a chronically dis- 
eased appendix although the surgeon made a very careful search 
during operation and found no ulcer, several months later the patient 
has been knoxvn to return with ulcer symptoms, and x-ray has re- 
vealed the presence of a gastric or duodenal ulcer In explanation one 
may assume that a previously existing irritation of pylorus or duo- 
denum xvas the focus for the development of the ulcer 

Direct Phyncel Signt —The diagnosis of chrome appendicitis is of the 
utmost importance because if the appendix is diseased the only possible 
cure is the removal of the organ. From the symptoms alone it is very 
difficult to establish a posinve diagnosis Some_ of the leading phj sical 
signs which aid m diagnosis are the following 

1 Tenderness in the ileocecal region, especially on deep pressure. 

2 Rigidity of the right rectus muscle which is often present in 
chrome cases also This is especially marked if there are pericecal 
adhesions 

3 Pressure in the appendicular region causing pain in the epigas- 
trium (Aaron’s sign) 

4 Tenderness over the ileocecal region when the colon is inflated 
wnth air (Bastedo sign) 

5 Riedcr sign w'hich consists of tenderness over the appendicular 
region on rectal examination. 
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6 Pain over the appendicular region if deep pressure is exercised 
over the left side at a point corresponding to McBumey’s point on the 
right side 

Within our own experience we have observed many cases in which 
a chronically diseased retrocecal appendix gives rise to spontaneous 
pain in the right loin Upon exertion of pressure over the point of 
spontaneous pam, referred pam is experienced m the appendicular 
region 

Roentgenologic Examination — Its Importance —Careful clinical and 
roentgenologic examinations are of primary importance in determin- 
ing whether a diseased appendix is the actual and sole cause of the 
ulcer symptoms The clinical examination alone will often not be con- 
clusive, so that roentgenography is the deciding means of ruling out 
gastric or duodenal ulcer We need not go into detail about the x-ray 
phenomena of gastric or duodenal ulcer, but suffice it to say that if 
thorough roentgenologic study is done, including the mucous mem- 
brane of the stomach and the first and second portions of the duo- 
denum, one can determine with a fair degree of certainty the presence 
of an ulcer This is particularly true of duodenal ulcer where the x-ray 
diagnosis is conclusive in 95 per cent of cases Mucous membrane 
studies are an outstanding aid m the diagnosis of gastric ulcer 

X-ray study of the motor phenomena of the stomach and duodenum 
is especially valuable when gastric or duodenal symptoms are due to 
some extragastric factor, particularly chronic appendicitis Quite often 
one encounters in such cases persistent pylorospasm indicated by the 
marked narrowing of the pylorus due to spasm of the sphincter pylori 
In the course of fluoroscopy, or during the taking of films, fifteen to 
twenty minutes may elapse before some contrast reaches the duode- 
num At times partial gastrospasm is encountered In other instances 
the duodenal irritation is manifested by either its spasticity or shght 
irregularity both on the lesser and greater curvatures Such phenomena 
are usually transient, they are evident in the earlier part of digestion, 
but disappear entirely within an hour or two and a good outline of 
the duodenum is obtainable Other x-ray evidence of motor disturb- 
ance consists of four, five and six hour residue in the stomach in cases 
of chronic appendicitis 

Direct Roentgenologic Signs —From the roentgenologic standpoint it 
is important to observe carefully the filling and emptying of the ap- 
pendix, its shape, position, mobility and motility, spasm, tenderness 
under the fluoroscope, and the presence of concretions 

The patient is to be examined, films taken after four, six, twenty- 
four and forty-eight hours and if the appendix remains filled, as late 
as seventy-two hours A normal appendix empties and fills repeatedly 
during the course of the examination If the appendix remains per- 
sistently filled there is reason to attribute pathological significance to it, 
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The abnormal appendix may be shortened, thick, at tames as wide 
as it is long, the shape and position not altering throughout the entire 
course of the examination The shortness and thickness do not neces- 
sarily indicate that the diseased appendix is not longer than seen on 
the roentgenogram But it does indicate that the lumen of the appendix 
is obliterated m some of its parts and therefore only the upper part 
fills with the contrast substance 

An abnormal appendix may be unusually long, fixed and persistently 
filled The position of the appendix varies even physiologically, and 
a malposition of the appendix is of pathological importance if it re- 
mains fixed and is tender when examined fluoroscopically Certain 
malpositions of the appendix, however, invariably indicate pathologic 
changes, namely if the appendix is pulled to the left side or low down 
into the pelvis, or to the region of the urinary bladder, or up to the 
retrocecal region The presence of concretions indicates that the ap- 
pendix cannot successfully empty itself of its contents, and that there 
is disease of its mucous membrane. A persistently tanked, coiled ap- 
pendix that does not alter its shape is likewise an indication of disease 

There are also other direct signs which are the result of adhesions 
caused by a diseased appendix These are either a very low or verv 
high position of the cecum, restricted mobility of the cecum, pulling 
of the sigmoid to the right or pulling of the cecum to the left. At times 
the cecum and the appendix are so pulled to the left by adhesions that 
the patient has pain over the left lower quadrant and the surgeon in 
reality unravels a so-called left-sided appendix. Sometimes the ap- 
pendix, by adhesions, spreads to the transverse colon pulling the trans- 
verse colon downwards and causing tanking of the hepauc flexure 
The adhesions may cause a matting together of the ileum with the 
cecum and in these cases there is ileal stasis bevond twenty-four hours, 
and very marked ileocecal valve incompetency— although the ileocecal 
valve incompetency by itself is no indication of disease Very often 
bubbles of gas are encountered in the loner ileum likewise due to the 
ileocecal adhesions 

Indirect Roentgenologic Signs.— Indirect roentgenologic signs are 
much less reliable, but worthy of mention They consist of unexplained 
ileal stasis due to spasm of the ileocecal valve, cecal stasis, spasticity or 
atony of the cecum, spasm of the pylorus and often spasm of the 
greater curvature of the stomach if pressure is exercised over the 
appendicular region under the fiuoroscope. 

CONCLUSIONS 

1 Attention has been directed to the differential diagnosis of gastric 
or duodenal ulcer and chrome appendicitis especially as it pertains to 
these diseases when the symptoms are extremely atypical 

2 Gastric or duodenal ulcer seldom causes symptoms referable to 
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the ileocecal region On the other hand, the ileogastric syndrome, 
where the lesion is in the appendix or in the ileocecal region , does 
frequently simulate gastric or duodenal ulcer 

3 Hemorrhage occurring m cases of chrome appendicular disease 
is more resistant to medical treatment than hemorrhage due to peptic 
ulcer, and gives rise to a protracted anemia Removal of the diseased 
appendix may permanently reheve the gastric symptoms 
, 4 Symptoms simulating gastric or duodenal ulcer, due to chronic 

appendicitis, have a greater tendency to persist throughout the entire 
year with very transient relief 

5 In cases of pylorospasm and duodenitis, if the diseased appendix 
is removed, it is essential to treat the patient postoperatively, both 
dietetically and emotionally for a long time, m order to prevent re- 
currence of gastric symptoms or the possibility of eventual ulcer 
formation 

6 In the differential diagnosis, m addition to the clinical symptoms, 
there must be careful roentgenologic study of the ileocecal region 
with particular emphasis on the appendicular region 
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DIVERTICULOSIS AND DIVERTICULITIS A CLINICAL 
STUDY OF THE COMPLICATIONS 

Kirbi A Martin, M D , F.A CP * and 
Citari.es G Adsit, Jr., MX) f 

The purpose of this clinic is to present some data on diverticulosis 
of the gastrointestinal tract and to comment on the complications and 
treatment of diverticula of the colon— diverticulitis, hemorrhage, per- 
foration and intestinal obstruction 

LOCATION PREVALENCE AND AGE 

Diverticula may be found m any part of the intestinal tract, only 
occasionally in the esophagus, stomach and small intestines, more fre- 
quently in the duodenum and very commonly in the colon, especially 
in its distal half They may be congenital (Meckel’s) but usually are 
acquired, if the latter, they are frequently multiple. 

Diverticula have been known to the anatomists as a rare finding for 
centuries, but the first description of them as an entity was that of 
Sommermg in 1794 and Chuvelhier m 1849 Virchow in 1853 was the 
first to define them clinically It was not until 1898, however, that a 
case of perforated diverticulitis with resulting left-sided peritonitis 
was reported by Graser Lev aid in 1914 is credited with the first 
roentgenologic diagnosis, but the prevalence of diverticula was not 
fully appreciated until the opaque motor meal x-ray technic became a 
common diagnostic procedure Their importance as a clinical entity is 
still in a process of evolution 

X-ray and postmortem examinations of the intestinal tract have 
shown diverticula to be uncommon before the age of 35 and increas- 
ingly frequent after 45 years The incidence is usually stated to be 
higher in the male than in the female, also more common in the obese. 
They are frequendy seen proximal to a partial obstruction Numerous 
authors have stated that they are found in about 5 per cent of persons 
subjected to x-ray examination for an> cause. 

Kocour 1 studied the incidence of divertioulosis in 7000 consecutive 
autopsies, and gives the percentage in each age decade His figures 
show the condition to increase marked!} in frequency after the age of 
40, and to become relative!} stationary after the sixtieth year Of the 
patients over 40 years of age, 3 58 per cent showed diverticulosis 

From the Department of Medicine, Cornell University Medical College and 
the New York Hospital, New \orh Ot> 
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and 0 15 per cent showed some complications which had caused the 
death of the patient Contrary to most observations, his data show the 
incidence of diverticulosis in the female to be 33 per cent higher than 
in the male 

Diverticula, when once formed, persist Only occasionally do thev 
produce symptoms The patient whose colon is x-rayed usually has 
some symptoms to justify the procedure and then the failure to show 
diverticula does not necessarily disprove their presence They may fail 
to fill at times, as does an appendix It would thus follow that consecu- 
tive autopsies in a large series, m which special attention was paid to 
this condition, would be more likely to represent the true incidence 
of the disease than conclusions based upon clinical findings It is inter- 
esting that Kocour found the incidence of gallbladder disease in per- 
sons over 40 years of age to be double m those also having diver- 
ticulosis 

PATHOGENESIS 

Anatomicaly, diverticula are blind sacs with small bases branching 
from the gastrointestinal tract The pathogenesis is still incompletely 
understood There is a common belief that the herniations occur at the 
point of entrance of a blood vessel into the wall of the bowel To 
support this thesis, diverticula are frequently seen to develop in two 
parallel rows on either side of the mesocolon Fansler 2 disagreed with 
this concept and stated that it is unusual to find a blood vessel adjacent 
to the neck of a diverticulum, especially in the colon It is his opinion 
that diverticula develop in the haustrations or sacculations of the 
colon, in the wall of which only one layer of muscle (circular) is 
found In these haustrations, the susceptibility of the muscular wall to 
stretching and thinning is increased, especially in the descending colon 
and sigmoid where the intestinal tension is greatest This stretching 
and thinning m older individuals he believes may result in herniation 
and formation of diverticula In agreement with this is die experience 
of not infrequendy finding diverticula on any or all sides of the colon 
The wall of the diverticulum is therefore formed from mucous, sub- 
mucous and peritoneal coats, and at tames acquires a fatty coat 

DIVERTICULITIS 

a 

Diverticulosis which precedes diverticulitis is present, as previously 
stated, in about 5 per cent of persons subjected to x-ray examination 
of the colon for any cause Diverticulitis develops m about 12 to 15 
per cent, according to Graham 8 In other words, diverticula cause no 
symptoms in most instances They are, however, potential sources of 
danger in producing localized stasis, inflammation and ulceration of 
the sac, with possible perforation The sigmoid and descending colon 
are the most common areas to meet with these complications 
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DIVERTICULA OF THE SIGMOID AND DESCENDING COLON 
Further discussion in this clinic will be limited to the consideration 
of symptoms, diagnosis and treatment in the complications of diver- 
oculosis found in the sigmoid and descending colon The statistical data 
to be presented v ere obtained b> reviewing the material in the record 
room of the New York Hospital The selected case records w ere taken 
from our pm ate files The opinions expressed obviously are wider 
than the analysis of the material would permit. 

TABLE 1 —DATA CONCERNING DIVERTICULITIS AT NEW YORK HOSPITAL, 

1933 TO 1944* 


Total admissions to New \ork Hospital 
Cases of diverticulitis 
Percentage of admission 
Sex 

Duration of symptoms 
Associated with 

Carcinoma of large bowel 

Other carcinoma 

Cholecystitis and cholelithiasis 

Gastnc ulcer 

Duodenal ulcer 

Const! panon 

Diarrhea 

Constipation and diarrhea 

Hemorrhagef 

Perforation 

Fistula 

Perirectal abscesses 
Confused with 

Carcinoma of sigmoid 
Appendicitis 
Renal colic 
Deaths 

Perforation 

Hemorrhage 

Other 

Cases of Meckel s diverticulum 
Females 
Males 


105 males, 96 females 
2 hours to 54 > ears 


177718 

201 

0.001 
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TABLE 2 —SITE OF THE DIVERl ICULA, ACCORDING TO AGE 


Age 

Diverticula 

Total 

Meckel’s 

Colon 

0-10 

17 


17 

11 - 20 

4 


4 

21 - 30 

2 

1 

3 

31-40 

3 

12 

15 

41 - 50 

2 

24 

26 

51-60 


54 

54 

61 - 70 


58 

58 

71 - 


24 

24 


table 3 —meckel’s diverticulum at the new york hospital over 

TWELVE YEARS 
(Total Admissions 177,718) 



No 

Per Cent 

Total cases 

28 


Total deaths 

2* 

714 

Cases operated on 

14 

50 00 

Postoperative deaths 

0 

0 

* One sullbom, one newborn, no operations 


TABLE 4 —DIVERTICULITIS REQUIRING OPERATION 




No 

Per Cent 


Total cases operated on 

51 



Perforation 

25 

49 0 


Hemorrhage 

17 

33 3 


Diveroculosis and carcinoma 

4 

78 


Deadis 

12 

23 5 


Deaths excluding carcinoma 

9 

17 6 


Cases explored for possible carcinoma 

13 

25 5 


Carcinoma found 

4 

78 


Deaths from carcinoma 

3 

59 


Deaths excluding carcinoma 

0 

0 


SYMPTOMS AND DIAGNOSIS 

The svmptoms vary greatly, from a single slight acutfe attack, recur- 
ring episodes or chrome inflammatory reaction, to acute or chrome 
perforation with localized peritonitis and abscess formation or general 
peritonitis A fistula occasionally develops between the sigmoid and the 
vagina or the urinary bladder, the latter manifesting itself by the urine 
containing gas and fecal material 

Local manifestations, if present, are usually m the left lower quad- 
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rant of the abdomen, but may be in the rnidlme or to the right side, 
depending upon the position of the sigmoid and its tension, a spastic 
sigmoid may produce bach pressure in the cecum and appendix, and 
the latter maj be blamed for the svmptoms Pam on pressure over the 
sigmoid, muscle guard, spasm and flatulence are common. The symp- 
toms usually give little information as to the extent of the lesion unless 
a tumor mass is felt 

In other instances a dull intermittent or constant cramplike diffuse 
pain m the abdomen frequently associated with tenesmus is common, 
or the symptoms mas be entirely rectal A significant sign is the 
temporary relief that may follow a \v arm saline enema, a bowel move- 
ment or the passing of flatus Fey er and leukocytosis may be present. 
Diarrhea and constipation are equally common Rectal bleeding does 
occur, but is rare except m Mechel’s diverticulum, it maj follow the 
passing of diverticular concretions, but blood in the stool indicates 
carcinoma until disproved. 

The clinical picture associated with di\ erticuhtis can simulate almost 
any other abdominal disease. The importance of making a proper 
diagnosis is therefore obvious, operation is rarely advised in diverticu- 
litis Furthermore, the postoperatue mortality was 20 per cent, with a 
residual mortality of 29 per cent in Babcock s* senes In our series it 
was 23 5 per cent X-ray stud) is indispensable in this work and if 
used to its fullest extent, fruidess surgical procedures can be avoided. 

DIFFERENTIAL DIAGNOSIS 

In most cases it is easy to distinguish carcinoma from diverticulitis, 
difficult in a few, and almost impossible in an occasional case In this 
latter group exploratory laparotomy may be necessary The operator 
frequendy encounters a hard, irregular, fixed mass involving the sig- 
moid or descending colon and the diagnosis may remain uncertain 
pending the microscopic stud) Carcinoma, like diverticulosis, is most 
commonly found in the sigmoid and descending colon, although the 
association of the tv o is so rare that there is no reason to believe that 
diverticulosis is a precursor of cancer 

Proctoscopic examination is indicated It is not uncommon to find a 
carcinoma of the rectum producing the symptoms, although the radio- 
graphs may be negative save for the presence of diverticula or perhaps 
dn erticuhtis of the sigmoid 

Blood, pus and excess mucus with a foul odor coming from some 
point higher than the rectum usually means carcinoma, but occasion- 
ally an intramural abscess in peridiy erticuhtis will give a similar picture 
if the abscess is draining into the gut. In all such cases a complete 
gastrointestinal stud) is indicated 

Radiographic study is a yaluablc adjunct in the diagnosis of diver- 
ticulitis, in most cases it is all that is necessary In complicated cases, 
how e\ er the responsibility for the differential diagnosis is great. Still 
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the balance of evidence is in the interpretation of the radiographic 
findings, but the clinician who marshals all the clinical data in a given 
case will err less frequently 

In acute uncomplicated cases the inflamed, edematous walls present 
a bizarre sawtooth outline giving such a characteristic radiograph, dur- 
ing a barium enema, that it is not likely to be confused, even though 
no diverticula are seen (Case III) But diagnosis is more difficult m 
acute exacerbation of a chrome diverticulitis, a subacute or chronic 
peridiverticulitis which has produced a thick wall and a constricted 
lumen of the gut with cone-shaped ends (Case VII, A ) There is 
usually a distortion of the pattern of the mucosal folds and a marked 
deformity of the bowel lumen (Case V) Air contrast enema and spot 
films of mucosal pattern are usually helpful in such cases Still more 
comphcated are those that develop intramural abscesses, losing part 
of the mucosal pattern (Case VII, B ) Diverticula with long necks are 
common in such cases, and if they should fall at either end of the con- 
striction, they may produce an overhanging edge like that seen in 
carcinoma The two conditions do coexist occasionally and the pres- 
ence of diverticula proximal or distal to the constricted area does not 
exclude carcinoma, as illustrated in Case IX 

The presence of diverticula does not help much m the differential 
diagnosis, but their absence does if proper delayed x-ray films are 
made following an opaque motor meal However, the presence of 
diverticula in the constricting mass is important because they rarely 
if ever occur in carcinoma (Schatzki 5 ) (Case VIII) 

TREATMENT 

The treatment is medical m all but those few cases m which serious 
complications may or do occur The predominant symptom in the 
average uncomplicated case is spasm of smooth muscle, the result of 
inflammation in the diverticula The duration or intensity of the symp- 
toms is such that only an occasional patient consults his physician In 
more severe cases the following treatment is usually effective Rest 
in bed, heat to abdomen, smooth diet, sedative, antispasmodic and 
inducing bowel moment with the least possible irritation Phenobar- 
bital gm 0 032 (% gram), three tames a day, or tincture of belladonna 
1 9 cc (30 drops) single or combined (we have never been impressed 
with the virtues of the latter) Mineral oil is beneficial during the 
acute phases, at the expense of a possible avitaminosis Codeine 0 06 
gm (1 gram) or paregoric 4 cc (1 dram) may be mdicated Warm 
saline or oil enemas usually give comfort Barium sulfate m 28 4-gm 
(1 ounce) doses, given m a water suspension two or three times a week 
is beneficial The barium supposedly displaces the irritating, ferment- 
ing intestinal content, reduemg the inflammation and edema The im- 
provement of symptoms that so frequently follows x-ray study of the 

>lon amply confirms this statement 
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Obstruction develops slowly as a rule, and is rarely complete. It 
may be the first symptom The treatment is secondary to the diver- 
ticulitis We encountered this onl> eight times in our senes 
Acute perforation has been rare m our experience. It has been stated 
to occur about one half as often as perforation from carcinoma We 
had eight cases Acute perforation from a diverticulum m the colon, 
like acute perforation from any cause, calls for immediate operative 
closure These patients usually do well 



Fig 125 — (Case L) 


Slow perforation Perforation from a diverticulum or an intramural 
abscess is more common than acute perforation and, unlike an ap- 
pendix, is likely to produce few symptoms for long penods of time, 
due to a slow but complete walhng-off process 
The sulfonamides have not been impressive, in ou/ experience, in 
the uncomplicated cases or m those that perforate and form abscesses 
or fistulous tracts Likewise in our limited experience, pemcilhn was 
beneficial onl> in secondary complications (Case VII, B) 

This group likewise is managed surgically The exploratory lapar- 
otomy, as well as the postmortem findings, m these cases usually 
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shows a widespread mesentery and lymph gland inflammatory involve- 
ment This, in addition to abscess and sinus tracts, makes resection of 
the affected segment of the gut a hazardous task 

CASE REPORTS 

Case I 

Clinical Woman, 53 Loss of 15 pounds of weight No intestinal symptoms 
Normal bowel function 
Film (Fig 12 5) 24-hour barium motor meal 
Diagnosis Diverticulosis of colon 

Accessory Osteogenesis imperfecta, has had fourteen fractures 



Fig 126 —(Case II ) 


Case II 

Clinical Man, 55 Vague abdominal distress for ten years, worse in past three 
months 

Film (Fig 126) 24-hour banum motor meal In transverse colon note “pseudo- 
diverticula ” Banum enema films showed no evidence of organic disease 

Diagnosis Duodenal ulcer, nght renal calculi Spastic colon 

Case III 

Chmcal Man, 51 Acute abdominal pain, typical “left side appendicitis” Six 
years later, no further symptoms 

Film (Fig 127) Banum enema (film reversed) Note spasm in sigmoid, spikes 
set at varying angles to the lumen No diverticula seen in sigmoid, one noted 
m transverse colon On delayed films tv o small diverticula were seen in 
sigmoid 

r isis Typical of acute, early diverticulitis 
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Care IV 

Clinical Man, JI No intestinal symptoms until ten hours before. Onset with 
acute left lower abdominal distress and a sudden desire to defecate and pass 
flatus Diarrhea lasted three hours, followed bj frequent periods of straining 
and tenesmus but passing onl> small amounts of mucus and bright red blood 
Proctoscopic From some point above the rectosigmoid area mucus and bright 
red blood came into view otherwise the examination was negative 



Film (Fig J28) Barium enema. Note spasm in sigmoid with spikes set at various 
angles to the bowel lumen. (Postevacuant film showed four small drvcrticula ) 

Diagnosis- Acute diverticulitis of sigmoid with hemorrhage 

Result Symptoms subsided 

Case V 

C IbiicaJ Alan, 55 Alan> attacks of left lower abdominal distress none m acute 
phase, until now 

Film (Fig 129) Postcvacuaaon banum enema, plus air injection Note spiral 
stair” effect from deep folds of mucosa. Diverticula are at apices of these 
folds. 

Diagnosis Acute phase of chronic diverticulitis. 
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Fig 128 — (Case IV ) 



Fig 129— (Case V) 


Case VI, A 

Clinical Man, 55 Generally constipated During past ten years repeated attacks 
of diarrhea and lower abdominal distress Now, temperature 100° F, pulse 
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Case VI, B 

Same case four years later, following operation for acute perforation at 
the provimal end of narrowing Patient had been asymptomatic for nine 
months 



B 

Fig 131 — (Case VII ) 


Mm (Fig 130, B ) Barium enema Funnel-shaped shadows at base of some diver- 
ticula, probably fecalith 
Zovrment Prognosis is poor, resection advised 
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C-vse VII A 

Clinical Woman 63 Constipated treated fifteen years for "cohos " First symp- 
tom was acute, severe rectal pain Temperature 104 pulse 140 white 
blood cells 18 000 No abdominal signs or symptoms. Rectal and vaginal 
examination negative save for general discomfort. Later stool contained 
blood and pus 

Film (Fig 131 A) Barium enema. Filling defect in sigmoid colon much spasm 
partial intestinal obstruction. Note numerous diverticula with long necks at 
unusual distances from the central axis of the gun 

Diagnosis Diverticulitis, acute phase of a chrome peridiverticulitis, intramural 
abscess and question of perforation of a dnerticulum with pelvic abscess 
partial obstruction of colon. 



Fig 132 —(Case VIII ) 


Case VII B 

In same case two days later a ogmoid vaginal fistula developed Temperature 
subsided and general condition improved until a four year old osteomyelitis 
of leg became active Sulfonamides had no apparent effect on abscess or 
osteomyelitis One million units of penicillin effected a quick subsidence of 
the osteomyelitis bpt had no demonstrable effect on the pelvic abscess. 

Film (Fig 131 B) 36-hour barium motor meal plus banum enema. Note 
evidence of intramural abscesses and a fistulous tract to pelvic abscess 
indicated by arrows 

Outcome Resection of sigmoid colon three months following a colostomy 
Patient died thirty' -six days postoperative Iy of general peritonitis and sepsis. 

Surgical Pathology Specimen removed at operation showed an 18-uich segment 
of colon 12 inches of which were dense, firm and greatly thickened with 
many diverticula, intramural abscesses and intramural fistulas, some com- 
municating with die lumen of the bowel and one to the external surface 
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Case VTII (Courtesy of Dr Frederic Bancroft) 

Chmcal Woman, 80 Intermittent attacks of left lower quadrant pain for forty 
years Lost 15 pounds in last seven months, abdominal distress worse. Diar- 
rhea, with blood in stool Palpable mass in left lower quadrant. 

Film (Fig 132) Fixed irregularity in outline of descending colon with eccentric 
lumen Mucosal pattern destroyed No diverticula seen m area of filling 
defect but are numerous distal to same Note large soft tissue shadow inch 
cated by arrows Probably a cyst, had no relation to colon, was not explored 

Diagnosis Carcmoma of colon with partial colonic obstruction Divcrticulids 
chrome type 

Operation Resection of descending colon and sigmoid-anastomosis, colostom) 
closed 

Pathology Diagnosis— adenocarcinoma of colon, pendivemcuhns of colon 

Result Discharged home— bowel function normal 



Fig 133 —(Case IX.) 


Case IX 

Clinical Man, 53 Moderate constipation for several years, with many attacks 
of vague abdominal distress Since past ten months has had tendency toward 
diarrhea, more recently has had blood in stool, no weight change 
Film (Fig 133) 36-hour motor meal, plus barium enema Large constant filling 
defect in descending colon with partial colonic obstruenon Note numerous 
diverticula with long necks on medial side of filling defect and no diverticula 
lateral side, save one at upper border producing an overhanging edge, 
mucosal pattern destroyed 

Diagnosis Diverticulitis, peridiverticulitis of descending colon and sigmoid with 
colonic obstruction, question of carcmoma of descending colon 
Operation Resection and end-to-end anastomosis Specimen showed a chronic 
peridiverticulitis with an ulcerating carcmoma on lateral wall 
Result Recovered 
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COMMENT 

In practice man} cases of eolome disturbance are labeled and 
treated as “cohos ’ without proper examination and study Most will 
prove to be funcaonal, but an occasional one will have an organic 
lesion responsible for the symptoms A significant point to suggest 
the latter is a change in the bowel rhythm, a change m the rate of 
flow (diarrhea or constipation) or it change m character of the 
content (increase or decrease of fluid, presence of blood, mucus or 
pus) Diagnosis is the first consideration 

It is to be borne in mind that this study, for the most part, repre- 
sents only the occasional case of diverticulitis in which the patient 
uus sufficiently ill to be admitted to the hospital The disease is very 
commonly met in ambulator}' practice and rather infrequently in 
hospital practice 

The seventy of the symptoms gave no clue in most instances as 
to the stage of the disease process This fact has a tendency to lessen 
the percentage of severe complications to the total group And, for 
the same reason, a large percentage responded well to medical 
treatment. 

Acute perforations, when they did occur, were frequently found 
in the absence of other complications, such as pei^diverticuhtis, and 
if recognized early, usually did well following operative closure of 
the perforation 

In the group in which peridiverticulitis was the predominant feature, 
partial colonic obstruction, slow perforation with abscess formation 
and fistula were common complications. Our data support the view 
that there has been no significant change m the mortality rate in this 
group in twenty-five years, despite the general progress in medical 
management in many other conditions Peridrverticuhtis and car- 
cinoma are most commonly found in the descending and sigmoid 
colon They also have m common the same age group The treat- 
ment of diverticulitis is generally considered medical, carcinoma surgi- 
cal In seieral instances a preoperative positive diagnosis was impos- 
sible and a resection of the lesion was earned out In Table 4 you 
will note that there were thirteen operations on such cases and only 
four carcinomas were found If we exclude these four carcinomas the 
mortality drops to 0 against 22 9 in the group as a whole The dif- 
ference hes in the fact that infection as a complication was infrequent. 
The fault, therefore, would appear to he in the continued failure 
to recognize those cases with impending danger as a separate group 
and institute proper surgical measures This is a serious criticism of 
our diagnostic acumen, but improvement wall follow if operation is 
offered cariv as a preventive of a too-often widespread infection and 
fatal outcome 


654 KIRBY A MARTIN, CHARLES G ADSIT, Jr 

SUMMARY 

During the period between 1933 and 1944 there were 201 patients 
with acute diverticulitis admitted to the New York Hospital in a 
total admission of 177,718 patients, or 0 00112 per cent 
There were 28 cases of Meckel’s diverticulum, or 0 00016 per cent. 
Fourteen patients were operated on with no postoperative deaths 
There were 5 1 cases operated on for some complication in relation 
to the diverticulitis with 12 deaths, or 23 5 per cent 
Carcinoma was encountered in the presence of diverticulitis in 4 
cases, or 7 8 per cent 

Carcinoma was suspected and operation earned out on 13 cases 
(25 5 per cent), with 3 deaths, or 5 9 per cent Excluding carcinoma, 
it was 0 against 23 5 per cent in the group as a whole 

Peridiverticulitis, like carcinoma, occurs in the same age group and 
is most commonly found in the descending and sigmoid colon The 
lesion formed is frequently confused with carcinoma and may lead 
to serious complications, followed by a high mortality rate Data are 
presented to suggest how a differential diagnosis can be made and 
how the mortality rate can be lowered 
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TREATMENT OF CIRRHOSIS OF THE LIVER BY 
NUTRITIONAL MEANS 


Norman Jolldte, M D * and Elmer Alpert, MDf 

NUTRITIONAL DEFICIENCIES AS BASIS OF CIRRHOSIS OF LIVER 
The basic difficulty m formulating an effective treatment for cir- 
rhosis of the liver has been our ignorance of the pathogenesis of this 
disease. In the past decade, however, some evidence has been pre- 
sented show ing that cirrhosis of the liver may have its pathogenesis 
in some form of malnutrition Jolhffe and Jellenik, 1 after reviewing 
the literature, point out that the weight of scientific evidence dis- 
misses the direct causation of cirrhosis by alcohol 
Cirrhosis of the liver has been produced experimentally by dietary 
means The lack of certain factors contained in yeast’ * * or 
casern 0 8 7 8 0 brings about fibrotac changes in the livers of rats and 
rabbits Fatty infiltration and cirrhosis have been produced by diets 
low in protein and high in fat* 7 10 Low protein, choline-poor diets 

produce cirrhosis of the liver in rats which is characterized by fatty 
infiltration and the appearance of a hyaline substance in the liver 
cells 0 Addition of choline, a high casein diet or choline with a high 
casein diet produced regression of the fatty changes and regeneration 
of hver cells 11 The feeding of excess cystine' 3 also is said to produce 
hver cirrhosis in experimental animals Halhday 18 was able to demon- 
strate an increased hver lipid content in rats deficient in vitamin B 6 as 
compared with normal animals Fonts” produced a deficiency state in 
dogs in which fatty cirrhotic livers occurred on a low protein diet 
supplemented with thiamine, riboflavin, nicotinic acid, pyndoxine 
and a pantothenic acid which could be improved by the administra- 
tion of hver extract. 

Nutritional deficiencies as a basis of cirrhosis of the hver were sug- 
gested even before vitamin deficiencies had received consideration 
Klieneberger" attributed the severe forms of cirrhosis to poor nutri- 
tion in 1923, and ten years later, Kennedy 10 suggested that alcohol 
acted more as a factor contributing to dietary deficiency than as a 
toxic substance Connor 18 reporting the results of his classical experi- 
ments on dogs, stated, “There can be little doubt now that alcohol and 
the habits induced by the consumption of large amounts of alcohol 
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are the most important factors concerned with the production of fatty 
hver which passes on in some cases to cirrhosis ” 

Alcoholic patients with cirrhosis often have been on deficient diets 
for long periods of time, and the incidence of certain deficiency states 
in liver cirrhosis is not small Peripheral neuropathy 17 and signs of 
niacin deficiency 18 occur m a high percentage of cases of cirrhosis 
Patek 19 found polyneuritis in 40 per cent and a smooth tongue m 60 
per cent of fifty-four patients with cirrhosis of the hver The cirrhotic 
often enters the hospital exhibiting one of the types of alcoholic 
encephalopathy for which an avitaminotic etiology has been postu- 
lated 20 21 In 200 cases of cirrhosis of the hver on the Medical Service 
of the Psychiatric Division, Bellevue Hospital, 20 per cent of the pa- 
tients were in the encephalopathic state on admission, including 
Wermcke’s syndrome, nicotinic acid deficiency encephalopathy, the 
Korsakoff psychosis and nonspecific alcoholic encephalopathies Not 
alone the vitamin B complex but also a deficiency of vitamin K is found 
concomitant with the cirrhotic state A lowered prothrombin level in 
cirrhosis has been found by several groups of investigators 22 28 24 This 
is due to the fact that the hver is responsible for the utilization of 
vitamin K in the synthesis of prothrombin 

Other manifestations of the cirrhotic syndrome emphasize its nutri- 
tional relationship The presence of ascites is one of the most impor- 
tant determining factors in prognosis and is usually, but not always, 
associated with demonstrable changes in the serum proteins The total 
proteins are reduced, or if normal, the albumin fraction is decreased 
with a compensatory increase in globulin, resulting m an inversion of 
the albumin-globulin ratio Since Starling 26 pointed out the role of the 
serum protein m the mamtenance of the colloid osmotic pressure of 
the blood, several workers 20 27 have shown a correlation between the 
reduced level of serum albumin and the accumulation of ascites Post 
and Patek, 28 from a study of the serum proteins in cirrhosis of the 
hver found that the changes in level of the serum albumin have a good 
correlation with the clinical course In those patients whose course is 
unfavorable, the serum albumin either remains low or declines 
Recently, a definite relationship has been pointed out between 
vitamin B and serum proteins in edema Field 29 observed cases with 
edema and lowered plasma protein despite diets apparently adequate in 
both proteins and vitamins Rehef followed supplementation with 
vitamin B complex These include cases of cirrhosis of the hver, m one 
of which the patient has been maintained edema-free and with nearly 
normal serum protein despite increasing impairment of hver function 
Anemia may be present in from 40 to 90 per cent 18 so ’ 81 of the pa- 
tients with cirrhosis of the hver It is frequently of the hyperchromic, 
macrocytic types found in pernicious anemia This finding is probably 
due to the inability of the damaged hver to store the ann-anemic 
factor 
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Cirrhosis of the hver may occur m association with many factors 
which act as hepatotoxic substances, such as chemical poisons, syph- 
ilis, a variety of systemic diseases, hyperthyroidism, toxemia of preg- 
nancy and toxins of intestinal origin. The experimental studies 
demonstrate that it is difficult to produce permanent and severe paren- 
chymatous hver disease except when the hver is in an abnormal state. 
It may well be that the factor common to the action of all hepatotoxic 
substances in the production of cirrhosis is in some altered chemical 
state caused by the poor nutrition of the hver It might be well, there- 
fore, to mention briefly some of the more important factors which can 
protect the hver from the adverse action of numerous toxins 

Studies on experimental animals have demonstrated the lipotropic 
action of several factors, 1 e , substances which prevent the deposition 
of fat in, or accelerate its disappearance from the hver Large fatty 
livers were found in depancreatized dogs maintained on a mixed diet 
and insulin, which could be prevented by the addition of fresh beef 
pancreas Hershey and S os kins 52 found that lecithin contained the same 
lipotropic activity and it was then demonstrated that choline was the 
active component of this phospholipid 33 “ Subsequently the lipo- 
tropic activity of choline, when added to diets of rats in whom cir- 
rhosis had been produced, was shown by several investigators n ss o 0,7 

The first evidence that protein affected the deposition of fat in the 
hver was obtained by Best and Huntsman" They found that the 
addition of casern to a deficient diet reduced the amount of fat in the 
hver It was thought that the lipotropic acnon of casern was not due 
to the negligible amount of choline it contained It was suggested that 
its action might be through the methionine which possesses labile 
methyl groups which may be the determining factor in lipotropic ac- 
tivity 37 

Elman and Heifetz 38 have demonstrated definite impairment of the 
hver function in protein depleted animals, and conversely, it has been 
shown that dietary protein may protect the hver against the effects of 
exogenous toxins ** 40 41 Fagin, Sahyun and Pagel 43 analyzed the hver 
specimens from alcoholic patients with cirrhosis of the hver for their 
total hpid and nitrogen content. They found that specimens from pa- 
tients who had received a fortified casein hydrolysate as part of their 
therapy contained a greater percentage of protein and 3 lesser per- 
centage of fat than specimens from patients who had not received 
casein hydrolysate 


DIETARY TREATMENT 

Patek 10 and Patek and Post 43 reported on a senes of fifty-four pa- 
tients with cirrhosis of the liver who were given a diet rich in protein 
and ample in carbohvdrate and fat. The diet contained protein 139 
gm , fat 175 gm and carbohydrate 365 gnu, furnishing 3591 calories 
The diet consisted chiefly of meat, milk, eggs, fruit and green vege- 
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tables, and was supplemented with 50 gm of brewers’ yeast daily In 
addition, thiamine hydrochloride 5 mg was injected daily and liver 
extract 5 cc twice weekly Of the fifty-four patients on this regimen, 
twenty-two showed signs of progressive failure, twelve made partial 
improvement, and the remainder showed signs of “clinical recovery ” 

In comparison with a control group, the period of survival of these 
patients showed the following differences At six months, 57 per cent 
of the controls were alive m contrast to 72 per cent of the treated 
series, at one year 39 per cent of the controls and 57 per cent of the 
treated senes, at two years 22 per cent of the controls and 45 per cent 
of the treated series In addition to the increased period of sunuval 
there were signs of general bodily improvement, disappearance of 
ascites, edema, jaundice and vascular spiders, together with improve- 
ment in certain laboratory tests 

Fleming and Snell 44 also reported significant clinical improvement 
in 44 per cent of a group of patients receiving a high protein, high 
carbohydrate diet supplemented with large doses of vitamins, as com- 
pared with satisfactory results m 31 per cent of patients receiving a 
high carbohydrate diet and diuretic agents 

USE OF LIPOTROPIC FACTORS 

Broun and Muether 46 reported a good response by patients with 
hepatic cirrhosis to the administration of choline chloride, 1 gm daily 
plus a low fat, high protein diet. On the other hand, Yater 46 in a study 
of fifteen patients, does not think that choline is effective in treatment 
of cirrhosis In addition to a high protein, high carbohydrate, low fat 
and high vitamin diet (protein 215 to 150 gm , fat 50 to 60 gm , carbo- 
hydrate 300 gm ) Russakoff and Blumberg 47 administered choline chlo- 
ride orally in doses of 2 gm three times daily Seven of the nine 
patients so treated showed definite clinical improvement with reduc- 
tion in the size of the liver, great diminution or disappearance of 
ascites, increase in the serum albumin, improvement of the hemogram, 
decrease of the prothrombin time and normal liver function tests Two 
patients, one with an enlarged fibrotic but nonfatty liver and one with 
a small shrunken hver, failed to improve In a series of unreported 
cases at Bellevue Hospital, the administration of raw pancreas, and 
large doses of casern and choline either alone or in combination, failed 
to influence the course of the hepatic cirrhosis However, the poor 
results may well have been due to the short period of treatment of 
these patients 

Beattie and Marshall 48 obtained considerable success in preventing 
and treating hver damage due to widely differing causes by the ad- 
ministration of methionine or by the use of casein digests with the 
methionine 



TREATMENT OF CIRRHOSIS OF THE LIVER 


659 


GENERAL COMMENT 

The nutritional treatment of cirrhosis of the liver implies intelligent, 
patient nursing care Most cirrhotics have poor appetites and an aver- 
sion for food, making the consumption of a full diet a real problem 
The presence of ascites increases discomfort and adds to the difficulty 
of eating because of mechanical interference with the gastrointestinal 
tract For this reason it may be advisable to reduce the amount of 
ascitic fluid present, either b} diuretics or by abdominal paracentesis 
On the Medical Service of the Psychiatric Division of Bellevue Hos- 
pital, 10 it was found that the cause of death of patients with cirrhosis 
of the liver, who succumbed within the first ten days after admission, 
was, as a rule, not due to progressive liver failure per se, but rather 
either to infection or to one of the encephalopathic states Jolhffe and 
Woms- 1 have pointed out the probable avitaminotic etiology of these 
syndromes It may be necessary, therefore to institute immediate 
parenteral vitamin therapy m large doses to prevent rapid death in the 
encephalopathic state, before caring for the underlying cirrhosis. Spe- 
cifically the diet should be high caloric, high vitamin and high pro- 
tein With patient effort many patients with cirrhosis can be coaxed 
to eat 140 gm of protein, though in many patients, 100 gm seems to 
represent the upper limit of tolerance 
In addition to the large amounts of protein in the diet, we have been 
impressed recently with the seemingly better results obtained by sup- 
plementing the diet with large amounts of a fortified casein hydrol- 
ysate so that the nitrogen intake is made to approach 0 6 gm of 
nitrogen per kilogram of body weight. This diet then should be supple- 
mented by a source of the natural B-complex such as brewers’ yeast 
or its extracts If this causes too much stress on the gastrointestinal 
tract we administer a crude liver extract (5 cc ) by intramuscular in- 
jection For vitamin supplementation we have preferred a formula 
containing thiamine 10 mg, riboflavin J mg, niacinamide 50 mg, and 
ascorbic acid 100 mg In addition vitamin A in 50,000 units twice 
daily is given and, when indicated, one of the preparations of vitamin 
K On this basic nutritional therapy of the cirrhotic, other therapy is 
instituted. 

SUMMARY 

1 On the basis of experimental and clinical evidence, it is possible 
to postulate that the liver made more vulnerable bv an unfavorable 
nutritional environment, reacts to a variety of toxins causing paren- 
chymal damage bv the deposition of excess amounts of neutral fat 
which may go on to progressive fibrosis and atrophv 

2 Favorable results in treatment have been obtained by the use of 
a high protein high carbohydrate, moderate to low fat diet, plus for- 
tified casern hydrolysate, dried brew ers’ yeast by mouth, liver extract 
parenterallv and administration of specific vitamins when indicated 
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3 The lipotropic factors— casein, choline and methiomne-either 
alone or in combination, may be used experimentally 
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LYMPHOGRANULOMA VENEREUM 


Robert B Greendlatt, M D * and Paul L Wermer, MDf 

Contrary to popular opinion, lymphogranuloma venereum is ap- 
parently an ancient disease since Greek, Roman, Hebrew and Arabian 
phjsicians carefully described draining buboes which coincide closely 
with our conception of the inguinal syndrome. 1 During the Dark Ages 
this knowledge was lost. In the great pandemic of syphilis during the 
sixteenth century, these buboes were again described, but attributed 
to syphilis The failure of the buboes to respond to mercuna] therapy 
aroused the suspicion of early English and French authorities that they 
might not be syphilitic.' * In the latter half of the 19th century the 
relationship of anorectal syndrome and elephantiasis was described 4 It 
remained for investigators of this century, especially in the last three 
decades, to gather together the various conditions named climatic or 
tropical bubo strumous or scrofulous bubo, lymphogranuloma in- 
guinale, poradenitis, lymphopathia venereum, lupus vulvae, the fourth 
venereal disease, the sixth venereal disease, Nicolas-Favre disease, and 
prove that they were but manifestations of the same disease The vene- 
real origin of lymphogranuloma venereum was demonstrated for the 
first tune during this period. 0 0 

This tremendous volume of investigation and interest in lympho- 
granuloma venereum has resulted in the development of methods 
which definitely place this disease within the ability of the farruly 
physician to diagnose and treat in his own office. It is important that 
the general practitioner recognize this, since he is the first to be con- 
sulted by the patient and upon his early diagnosis and proper institu- 
tion of therapy, distressing late manifestations of lymphogranuloma 
venereum ma\ be avoided 


DEFINITION 

Lymphogranuloma venereum is a systemic disease acquired venerc- 
ally, the causative agent of which is filtrable It is characterized by the 
appearance of a small, evanescent, often unnoticed primary lesion of 
the genitalia or other mucosal surface, followed by a secondary spread 
of the infection along the lymph channels and nodes draining the area, 
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with resultant subacute lymphadenitis and/or a chrome, neoformative, 
inflammatory reaction of the subjacent connective tissues of the in- 
vaded parts 7 

ETIOLOGY 

The specific causative agent of lymphogranuloma venereum is filtra- 
ble and probably belongs to a class of pathogenic entities between the 
virus and rickettsia, 8 - 9 Experimental animals and the yolk cells of the 
developing chick embryo have been successfully inoculated with the 
agent and the disease transmitted back to man to satisfy Koch’s pos- 
tulates 10 - 11 -’ 12 is Eaj-jy observers noted inclusion or Gamma bodies (0 7 
to 4 0 /t) in the cytoplasm of mononuclear cells in lymph nodes of 
both the human and experimental disease 10 - 11 12 Further investigation 
has disclosed a probable developmental cycle during the greater part 
of which the agent may be seen microscopically under oil immer- 
sion 14 - 15 The elementary or inclusion body (0 1 to 0 175 ft) is appar- 
ently the invasive form, and must enter a living cell to continue devel- 
opment After penetration into the cell, these forms disappear, and no 
type of organism is demonstrable It is postulated that during this pe- 
riod the agent becomes ultramicroscopic In ten to twelve hours after 
inoculation, the agent or initial body (0 4 to 0 7/*)> more than double 
the size of the inclusion body, may be seen in the cytoplasm of the 
invaded cells The agent bodies reproduce by fission to produce 
plaques enclosed in cysts within the cytoplasm The plaques then vacu- 
olate and break up into individual forms resembling the original inclu- 
sion body This is followed by rupture of the cyst wall and cell mem- 
brane and release of the newly formed inclusion bodies to invade 
neighboring cells of the host tissue 1S - 14 15 1Ba 

A toxin is elaborated by the agent, probably accounting for the 
severe systemic reactions encountered occasionally m the human dis- 
ease 15 The agent definitely produces an immunologic response m its 
host as demonstrated by the complement fixation test, Frei test, and 
use of convalescent serum m treatment The filtrable agents of psitta- 
cosis, trachoma, inclusion blennorrhea, human atypical pneumonia, 
acute memngopneumomtis, and mouse pneumonitis are closely related 
to the agent of lymphogranuloma venereum 16a 

INCUBATION PERIOD 

The primary lesion develops within five to twenty-one days after 
exposure, the average being seven to twelve days However, since the 
primary lesion is so transient, it often escapes notice, and the bubo 
may represent the first manifestation noted by the patient The bubo 
usually appears ten to thirty days after the exposure, but at times 
months may elapse before its appearance 16 
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EPIDEMIOLOGY 

The disease is contracted and spread primarily by sexual intercourse 
and perversities Accidental infecoon also plays a role, especially in 
the extragemtal forms of the disease. Lymphogranuloma venereum is 
met with most frequency in tropical and scmitropical countries, but 
has spread along the lines of commerce throughout the world, appear- 
ing especially along sea coasts 17 

INCIDENCE 

Ag» —The greatest number of cases occur during the penod of 
greatest sexual activity Children have been infected accidentally by 
exposure to the agent in contaminated clothing, douche nozzles and 
sinus discharges 18 Whether there can be placental transmission of the 
disease is a moot question in the human host. Abortion is a frequent 
concomitant to lymphogranuloma venereum infection occurring early 
in gestation. Experimentally, the agent has been transmitted into the 
fetus of the infected mouse, by way of the placenta One of us 
(R B G ) has slan tested some fifteen infants and children of mothers 
known to have active lymphogranuloma venereum during gestation 
without encountering a single positive Frei reaction Other investiga- 
tors have found positive Frei reactions in similar cases 18 


TABLE 1 —RATE OF ADMISSIONS FOR LYMPHOGRANULOMA VENEREUM PER 
1000 MEAN STRENGTH, V S ARMY AND U.S NAVY 
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nmon of the disease make any statistics on incidence extremely vul- 
nerable to error In the University of Georgia Climes greater incidence 
has been observed in the female (Table 2) The epidemiology of the 
disease itself should argue agamst a differential sex ratio 


TABLE 2 —AGE AND SEX INCIDENCE OF LYMPHOGRANULOMA VENEREUM 
IN 197 CONSECUTIVE CASES AT THE UNIVERSITY OF GEORGIA CLINICS 


Age 

Male 

Female 

Age 

Male 

Female 

0-10 

0 

2 

41-50 

5 

9 

11-20 

19 

16 

51-60 

1 

4 

21-30 

44 

59 




31-40 

10 

28 

Total 

79 

118 


INFECTIOUSNESS AND PERIOD OF COMMUNICABILITY 

The disease must be considered infectious •while an open lesion or 
discharge from any source is present Even chance contact of a mu- 
cosal surface with a contaminated article is sufficient to infect This has 
been demonstrated experimentally by insertion of a contaminated 
enema tip into the lower bowel of the chimpanzee with resultant m- 
fecDon 28 Sexual exposure to an open case almost inevitably is followed 
by infection Even in the face of clinical recovery, the agent has been 
demonstrated to persist for twenty-one years and retain its mfectious- 
ness 24 In the absence of open lesions the vaginal secretions have been 
shown to be infective 2B 20 It is reported that practically the entire 
population of a Greek island was infected following the introduction 
of the disease by a single, infected prostitute 27 

CONTROL 

In considering incidence and control of lymphogranuloma vene- 
reum, it is particularly unfortunate that the disease is not on the list 
of communicable diseases for which notification is required by the 
states 28 No accurate estimation of incidence or adequate epidemio- 
logic investigation is possible under these circumstances In 3000 ad- 
missions to the United States Public Health Service Medical Center in 
Hot Springs, Arkansas, between 1937-9, forty-nine cases of lympho- 
granuloma venereum were found, an incidence of 1 6 per cent 22 This 
report is felt to be lower than actual incidence in this group smee 
routine Frei tests were not performed and the etiology of rectal stric- 
ture not fully investigated during this period Furthermore, it repre- 
sents incidence not in the general population, but m a sexually 
promiscuous class with an extremely high index of venereal infection 

CLINICAL ASPECTS 

Location and Character of Primary Lesion —The most common site of 
the primary lesion m the male is the coronal sulcus, followed by the 
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prepuce, glans, shaft and urethra. The most common sites in the female 
are the posterior vaginal wall and the region about the fourchette, 5 ® 
although it may appear on any part of the external genitalia The moc- 
ulatory lesion may be either (a) a small erosion, (b) an infiltrated 
papule, ( c ) a herpetifonn vesicle or ulcer 

The ulcer is small and shallow with ill defined edges, the base whit- 
ish gray, it is painless and often surrounded by an area of erythema. 
The lesion is soft on palpation, not infiltrated It heals spontaneously 
in three to five days.®® 80 81 8 ° Its location, painlessness and transitory, 
evanescent nature often cause the primary lesion to be overlooked by 
the patient. Very often, after the disappearance of the primary lesion 
and coincident with the inguinal bubo, a secondary ulceration appears 
on the genitalia which is often mistakenly considered as the primary 
lesion (Fig 134) 



A B 


Fig 134— Evanescent primary lesion (A) of lymphogranuloma venereum 
which was followed m three weeks by an ulceration of the shaft of the pans 
simultaneous with bilateral buboes (B) 

Symptomatology —The lymph drainage area of the primary lesion is 
the determining factor in the progress of lymphogranuloma venereum 
The course may be acute, subacute, chronic or latent Exacerbations 
and remissions may occur Lymphogranuloma venereum is a systemic 
disease and severe constitutional symptoms may be present during the 
early, insidious spread to the regional lymphatics Fever, chills, sweats, 
joint pains vague abdominal aches, anorexia and occasionally memn- 
gism or a typhoidal state may occur M 88 Recendy several cases of 
meningoencephalitis have been reported 88 A fleeting arthritis is said 
to occur in 10 per cent of the cases which have persisted over a period 
of several months. 18 

Clinical Varieties.— Both genital and extragemtfll varieties of the dis- 
ease occur 
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I Genital Varieties 

(A) Inguinal Syndrome — Ten to thirty days after the moculatory 
exposure, one or more discrete, movable, tender nodes may be felt in 
the inguinal region (Fig 135) The inflammatory process may pro- 
gress for several days and then spontaneously regress m 20 to 25 per 
cent of the cases 35 Usually the process continues to spread, involving 
all the nodes in the group and extending to the surrounding connec- 
tive tissue to set up a periadenitis The buboes become quite noticeable, 
bulging out the skin paralleling the inguinal groove The mass of nodes 
may be lobulated, oval or markedly elongated, and sausage-shaped 
The skin becomes adherent and often takes on a violaceous hue 
The Sign of the Groove — Enlargement of nodes above and below 
the inguinal fold produces a distinct groove (Fig 136) which is almost 
pathognomonic of lymphogranuloma venereum 86 The buboes may 



Fig 135 —Inguinal buboes— upper right about to rupture, lower, draining 

remain indurated and nodular for many months, or irregular areas of 
softening occur, succeeded by formation of multiple fistulas draining 
a grayish, thin pus Occasionally the suppuration results in a unilocu- 
lar abscess Inguinal adenopathy is generally unilateral, but is bilateral 
m about a third of the cases It occurs with more frequency in the 
male 17 This variation is due to the difference in lymphatic drainage 
of the sexes Lymph dra mage of the penis is to the inguinal and iliac 
nodes 30 87 In the female only the clitoris, urethra and anterior part of 
the vulva are drained by these nodes, thus only primary lesions of 
these areas can produce the inguinal syndrome in the female Never- 
theless it occurs with more frequency in females than commonly re- 
ported In the University of Georgia dimes ninety-six cases of 
lvmphogranuloma venereum in the female were reviewed, of these 
patients twenty-nine had buboes at admission and four had a history 
of buboes— an incidence of 34 3 per cent 10 In seventy-seven male pa- 
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tients the syndrome occurred fifty-six times, an incidence of 72 7 per 
cent. Healing is accompanied by scarring, unnkling and dimpling of 



Fig 136 —Sign of the groove. 



Fig 137 -BubonoU, small abscesses along the coarse of the lymphatics of the 

penis. 




the slon about the sinus opening *® Constitutional symptoms oft' 0 
cur early in the inguinal syndrome 
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(B) Genital Syndrome —After disappearance of the primary lesion, 
massive multiple ulcerations of the penis or vulva may develop Hy- 
pertrophy and hyperplasia of the tegument and underlying connective 
tissue due to local lymph stasis and dilatation of lymph channels may 
follow In the male, bubonoh , small abscesses along the shaft of the 
perns following the course of the lymphatic channels (Fig 137), occa- 
sionally occur With sufficient lymph stasis, massive elephantiasis of 
the penis may ensue In the female, elephantiasis occurs with more fre- 
quency than in the male Elephantiasis, with ulcerations of the vulva 
and perianal region, constitute the syndrome called esthiomene (Fig 
138) The enlargement may affect any or all parts of the external geni- 
talia On palpation the parts are turgid, and rubberlike m consistency, 
due to the chrome, inflammatory, neoformaave reaction The ele- 



Fig 138 —Esthiomene— elephantiasis and ulceration of the vulva and lobulated 

anal growths 

phantiasic surfaces may be smooth, verrucose or corrugated with a 
“cobblestone-like” appearance (Fig 139) Pedunculation of the ele- 
phantiasic labium and clitoris are quite frequent (Fig 140) The ulcer- 
ative lesions have a pearly, translucent, granulomatous base with un- 
even projecting tufts of granulation tissue The ulcers may involve the 
vaginal mucosa and progress to form rectovaginal fistulas On healing, 
cicatricial contracture may cause vaginal stricture 

(C) Anal Syndrome — Polypoidal and lobulated growths about the 
anal orifice occur either alone or accompanying the gemtal or rectal 
svndrome In the early stages of this syndrome, indurated rubbery 
anal tabs of opalescent hue are present and may be mistaken for hem- 
orrhoids (Fig 141) The term “Iymphorrhoids” has been suggested 
and seems apt and descriptive for these lobulated anal tabs caused by 
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Fig 239 — Elephantiasis of clitoris, labia ma;ora and rectal stricture. Note cob- 
blestone appearance of granulation tissue. 



Fig 140 — Gcnito-anorectal syndrome Note marked elephantiasis of clitoris and 
labia, lymphorroids. This patient also had rectal stricture. 

lymph stasis. The anorectal syphilomas described by Fournier in 1875 
Were in all probability the lymphorrhoids of the anal syndrome. 7 
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(D) Rectal Syndrome —In the male, this syndrome follows primary 
infection of the rectal mucosa, most usually acquired as a result of 
sodomy 89 ' 40 Its appearance requires careful and judicious approach to 
the possibility of irregular sex practice At the United States Public 
Health Service Medical Center, one recent instance of rectal stricture 
m the male was acquired while the victim was serving a sentence in 
the penitentiary of a nearby state This patient claimed that sodomy 
was practiced upon all new inmates by gangs of fellow prisoners 



Fig 141 — Lymphorrhoids— hemorrhoid-like anal tabs caused by dilatation of anal 

lymphatic channels 


In the female, the rectal syndrome is much more common, and 
while it may occur as a result of sodomy, it most usually occurs as a 
result of primary infection of the vagina, or of the posterior two 
thirds of the vulva The lymph drainage of these areas is to the para- 
rectal glands 80,87 In children and adults the syndrome has followed 
the use of an infected enema tip 17 Proctitis is indicative of a primary 
locus of infection in the rectal mucosa, its absence indicates the in- 
fection began outside the rectal wall 41 This finding may be utilized 
to classify the rectal syndrome mto its various components 
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Pnmir} in Rectal Mucosa* Pnmary Outside Rectal Mucosa 

1 Proctios 1 Rectal Stricture 

2 Proctitis with rectal stricture 2 Rectal Stricture with abscess formation 

* Most male cases m this group 

INFECTION ORIGINATING IN RECTAL MUCOSA 

1 Proctitis — This condition usually begins with small rectal hemor- 
rhages. Proctorrhea with a purulent discharge is found in practically 
every case 42 The discharge is the most annoying symptom, smee pom 
is very seldom experienced The proctoscopic examination may reveal 
an edematous, boggy, redundant mucosa, or a granulomatous, ulcera- 
tive lesion, or polypoid verrucous hypertrophy of the mucosa Resid- 
ual polypoid growths may persist long after the infection apparently 
has resolved Therefore, rectal growths which prove not to be neo- 
plastic on histopathologic study, should be restudied with lympho- 
granuloma venereum in mind as a causative agency 45 

2 Proctitis with Rectal Stricture —If untreated, the proctitis pro- 
gresses, burrowing deeper into the bowel wall to encircle the entire 
lumen When healing ensues, cicatricial contraction of the scar tissue 
gradually obliterates the lumen 

INFECTION ORIGINATING OUTSIDE RECTAL MUCOSA 

1 Rectal Stricture —This condition may be found without any 
other manifestation of lymphogranuloma venereum and often in the 
absence of any history of a pnmary lesion or bubo The pararectal 
nodes are the site of secondary involvement from the usual genital, 
pnmary lesion They may be seen at laparotomy as groups of pearly, 
bean-shaped nodes studding the bowel wall Retrograde extension of 
the infection along the lymphatic channels involves the outer coats of 
the boweL Subsequent lymph stasis, edema and ultimate organization 
produces rectal stneture by cicatrization with gradual, progressive re- 
duction of the lumen of the gut. 

2 Rectal Stneture with Abscess Formation —Untreated, the infec- 
tion of the pararectal nodes and the perirectal tissues progresses, as in 
the inguinal syndrome, to abscess formation Unlike the inguinal 
glands, the pararectal glands he deep m the tissues and have no easy 
means of evacuation The multiple abscesses produced, burrow in 
many directions through the penrectal-vaginal tissues, to produce sinus 
tracts and fistulous openings in the vagina, rectum, ischiorectal and 
perianal areas The fistulas always originate below the stricture, and 
their association with the pararectal glands, has been demonstrated by 
injection with iodized oil and radiography* 7 44 The infection may run 
its course and healing take place Usually it persists, running a chrome 
course with widespread diffusion of the process throughout the pelvic 
lymph spaces, channels and lymph nodes The rectum, vagina, uterus 
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and adnexa may be fixed and a “frozen pelvis” ensue The lymphan- 
gitis and lymphadenitis with blockage of lymph drainage may result 
in other syndromes presenting themselves, i e , elephantiasis, stricture 
of the urethra and vagina 

Rectal Stricture— Special Considerations —The rectal stricture of 
lymphogranuloma venereum is of a cylindnc, constricted “rubber 
hose” variety It is usually situated 3 to 8 cm above the anal sphincter 
Its average length is 4 cm , although strictures involving the whole 
rectum and the colon have been reported 28 Early, the walls have an 
“india-rubber” consistency, later, more induration follows until the 
wall becomes semi-rigid as fibrous tissue replaces the edematous and 
mdurated tissue Untreated strictures are progressive, the lumen may 
become so constricted that ileostomy or colostomy must be per- 
formed Pain is a symptom of primary importance in cases of proctitis, 
since its appearance probably marks the beginning of stricture forma- 
tion Constipation parallels the degree of stricture, the stools become 
more nbbon-like with the stricture progression, abdominal cramps and 
tenesmus develop with the restriction of fecal passage The progress 
of the constriction is slow 17 and is a late manifestation when proctitis 
is absent 42 When proctitis is present, strictures have been reported to 
begin within three months of the onset of proctorrhea 17 

Other portions of the gastrointestinal tract mav be involved by lym- 
phogranuloma venereum One recent report of a series of cases de- 
scribes inflammatory lesions of the cecum and colon, enlarged mesen- 
teric lymph nodes, multiple hepatic abscesses, sterile fibrinous periton- 
itis and perforation of an ulcer of the colon 4B 

Ulcerative cohtis, with typical bloody rectal discharges, has been 
reported The lesrons start in the rectum and usually remain confined 
to the distal segments of the large intestine Rectal stricture and mul- 
tiple small sinuses proceeding from the mucous membrane to the 
deeper structures are often concomitant findings 46 
Rectal Stricture arid Pregnancy —While rectal stricture is not neces- 
sarily a contraindication to vaginal delivery, its presence associated 
with perirectal fibrosis, soft tissue masses or fixation of the posterior 
vaginal wall may lead to rupture of the uterus Intrapentoneal rupture 
of the lectum has also occurred in attempted breech extractions when 
the aftercoming head passed over the stricture 4G 47 

(E) Urethral Syndrome —The first symptom is a purulent discharge 
containing many polymorphonuclear cells but no visible pathogenic 
organisms All cases of “nonspecific” urethritis, with a history of sex- 
ual exposure shortly before the symptomatology develops, should have 
repeated Frei tests to eliminate the possibility of lymphogranuloma 
venereum as a causative agency Urethral strictures, ulcers and fistulas 
may supervene Acute and chronic prostatitis, seminal vesiculitis and 
epididymitis may occur in the male In the female, esthiomene often is 
associated with bladder neck deformation and late in the course of the 
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disease involvement of the perirectal and parametnal tissues, and the 
deep nodes may cause displacement, compression or invasion of the 
genitourinary structures 4,4 

II Extragenttal Lymphogranuloma Venereum 
Apparently any mucous membrane exposed to the agent of lympho- 
granuloma venereum maj become the site of the primary lesion. The 
secondary manifestations mil develop m the lymph drainage area of 
the initial locus, because of the lymphotropism of the disease. Various 
perverted sexual practices have led to infections of the tongue , 48 tonsil , 48 
mucous membrane of the mouth, the hypopharynx, larynx 60 and the 
conjunctiva (Pannaud s conjunctivitis) 68 Axillary buboes have de- 
veloped following accidental inoculation of the finger during opera- 


TABLE 3 —FREQUENCY OF CLINICAL MANIFESTATIONS OF 
LYMPHOGRANULOMA VENEREUM 


Type of 

Disease 

New York Hospital 

University of Georgia 
Hospital dimes 

No of 
Cases 

Per 

Cent 

No of 
Cases 


Anorectal 

145 

59 9 

46 

30 7 

Inguinal 

60 

24 8 

77 

51 3 

Genital 

28 

117 

26 

173 

Asymptomatic 

6 

2J 



Urethral 



I 

07 

Miscellaneous* 

3 

1 1 




4 Includes one case each of carcinoma of rectum, cystitis and granulomatous 
pelvic masses (Courtesy of E. R. Squibb A Sons, Monograph Lymphogranuloma 
Venereum ) 


trve procedures 80 63 64 Laboratory xvorkers handling high concentra- 
tions of the agent have developed generalized symptoms, septic type 
fever with chills, sweats, jomt pains and headache 66 Cervical adenitis 
is occasionally a concomitant of these cases Meningeal infections have 
been reported 84 ec - 51 

It should be emphasized that, v hde syndromes have been presented 
as separate entities, clinically they may occur separately or in anv 
combination 

CLINICAL COURSE 

The variants of host susceptibility and agent virulence lead to u ide 
latitude in clinical course. The disease may be so minimal in some that 
the patient is never aware of the infection In others the disease may 
be so chrome as to persist for vears, with residual lesions so incapaci- 
tating and debilitating as to make the patient a possible public charge 
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Fig 142 —Marked elephantiasis and pedunculation of labia minora, labia majora 

and clitoris 



Fig 143 —Genital syndrome— elephantiasis of penis and scrotum, draining sinuses 

of scrotum 

In one patient a syndrome may progress with great rapidity, in an- 
other, with indolence, and in a third it may remit spontaneously The 
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female patient, because of her 1) mphatic drainage, may present simul- 
taneously, or successively, various syndromes The fibroblastogeruc 
diathesis of the Negro frequently results in marked neoformatave reac 
Don of the tegument and underlying connective tissue to the agent of 
lymphogranuloma venereum, with formation of gargantuan hyper 
trophy and elephantiasis (Fig 142 ) 88 In the white race, elephantiasis 
is a rare condition Since lymphogranuloma venereum is a subacute 
inflammatory process causing hypertrophy and neoplasia, malignancy 
may supervene. Anaplasia and metaplasia occur with more frequency 
than in the other granulomatous processes 80 00 01 

DIAGNOSIS 

1 History— If obtainable, the history of an evanescent, herpetaform 
lesion followed by the development of signs and symptoms suggestive 
of one of the syndromes of lymphogranuloma venereum is a most val 
uable adjunct to diagnosis 

2 Clinical Picture —A subacute, inflammatory neoformatave, granu- 
lomatous process, or “sign of the groove” enlargement of regional 
lymph node or elephantaasic lesions or fistulous tracts discharging 
grayish pus, suggest lymphogranuloma venereum 

3 The Fre! Test a3 —‘ This mtiadermal test represents the most impor- 
tant single aid to diagnosis It usually becomes positive by the time of 
bubo formation (ten to thirty days after infection) Originally human 
bubo pus was sterilized and diluted to produce an antigen This 
method had the disadvantage of the lack of a control to ehminate non- 
specific reactions Later a mouse brain antigen was devised which pro 
vided an unlimited supply of test material and had the advantage of a 
control “A 88 64 The disadvantages of mouse brain antigen were non- 
specific reactions low concentration of the agent and the possibility 
of sensitizing the patient to the antigen 88 88 87 Recently an antigen 
has been perfected from the infected yolk cells of the chick cm 
bryo 88 80 This preparation yields high concentrations of anngen, has 
an available control material and elicits the least number of false posi 
ave reactions 17 n 83 88 **• 88 70 T1 71 73 T< The test is performed bv 
the intradermal injection into the forearm of 0 1 cc. of the antigen and 
0 1 cc. of the control The test should be read at forty-eight hours 
and preferably again at seventy-two hours In reading the test, ery- 
thema or flare should be disregarded A positn e test is indicated by an 
indurated, inflammatory nodule measuring at least 5 to 6 mm along its 
greatest diameter Mensuration should be done with an accurate milli- 
meter scale from the margin of bcgtrmtng induration to the end of the 
wdurauon Positive tests tend to persist for many days, while false 
positives tend to disappear nothin seventy-two hours 70 A negative 
test, in what seems a typical case, may be due to anergy 87 or the test 
may have been performed too early in the disease. The area tested 
should be observed for a week, as late or delayed reactions sometimes 
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occur and if still negative, repeat the test Necrosis, or the develop- 
ment of a bleb or vesicle in the center of the nodule, indicates a highly 
positive reaction The control reaction should not exceed 3 mm A 
positive test may be reversed by intensive, early, sulfonamide ther- 
apy, 50 but m well developed or chrome cases the test remains positive 
for life In extreme debility or the moribund state, anergy may re- 
sult 86 

4 Biopsy— The histopathologic picture of lymphogranuloma vene- 
reum is highly suggestive of the diagnosis, but not specific In doubtful 
cases, where multiplicity of infections may be present, it is of consid- 
erable value In the bubo form, inflammatory’’ and suppurative changes 
are found in the lymph nodes and penlymphoid tissues There is a 
combmed polymorphonuclear and granulomatous reaction character- 
ized by minute foci of necrosis or micro-abscesses surrounded by mac- 
rophages and an occasional giant cell In elephantiasis, there is pro- 
nounced peritubular infiltration with plasma cells and lymphocytes, 
accompanied by fibroblastic activity, dilated lymphatics, m some cases 
with giant cells of foreign body type and foci of suppuration similar 
to those encountered m buboes 61 - 75 In the benign neoplastic form of 
lymphogranuloma venereum, biopsy is a great aid in ruling out malig- 
nancy 

5 Autoinoculation —Bubo pus removed by aspiration under sterile 
precautions rubbed into a scarified area of the thigh will not produce 
ulceration in lymphogranuloma venereum, while in chancroid disease 
it frequently will produce a characteristic chancroidal ulcer 30 

6 Complement Fixation Test 76 77 7S — Judiciously utilized, the com- 
plement fixation test is considered to have value in early diagnosis A 
concentrated, purified chick-embryo antigen is now available commer- 
cially for complement fixation Unfortunately, cross reactions occur 
with syphilis and members of the psittacosis-lymphogranuloma vene- 
reum group 70, 80 81 The complement fixation test becomes positive 
earlier than the mtradermal test When repeated Frei tests result in 
doubtful reactions, a test of high titer dilution ( 1-80 or higher) is sug- 
gestive of lymphogranuloma venereum Titers below 1-80 must be 
regarded with doubt Therapy'- apparently lowers the titer, but does 
not change the positive complement fixation reaction Greater spe- 
cificity is necessary before major reliance may’’ be placed on this test 

7 Inverted Frei Test 82 — In certain instances a negative Frei test is ob- 
tained even in the presence of a suppurative bubo The pus aspirated 
from a bubo, macerated and ground up lymph nodes or infected tissue 
may be made into an antigen and injected mto known cases of lym- 
phogranuloma venereum, particularly^ persons with rectal stricture In- 
contestable positive reactions in persons with proved lymphogranu- 
loma venereum and absolutely negative reactions m normal controls 
and m persons with allergy to chancroid must be obtained, if the in 
verted Frei test be accepted as of diagnostic significance 
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Preparation of Frei Antigen Front Bubo Pus —The fluctuant bubo is aspirated 
under sterile conditions using a 16-gauge needle The surface of the bubo is first 
prepared b> sharing and cleaning tilth shin disinfectants such as alcohol and 
ether or iodine. Panents with positive blood serologic tests for syphilis, positive 
chancroid skin test, or fistulization of the bubo should not be used Spreads and 
routine cultures of the aspirated pus are made to rule out the presence of bacteria 
The pus is diluted with 4 parts of sterile normal saline solution as soon as 
possible after aspiration The diluted material is immersed m a water bath of 
58 to 60 degrees C for two hours and on the next day for one hour Anther 
tests for sterility bj spread and culture are made If all bactenologic tests are 
negative phenol (0 25 to 0 59o) is added to the antigen as a preservative 

8 Blood Chemistry —The blood picture is not characteristic, moder- 
ate secondary anemia has been reported and the sedimentation rate is 
increased. 8 * 84 Blood chemistry presents one test of occasional value 
in early diagnosis— the increase in serum proteins, especially globulin 
(up to 9 per cent) 87 83 83 88 87 88 80 Granuloma inguinale and other 
chrome diseases cause marked change in the sc-um globulin content 
and reduce the value of this finding 84 88 

DIFFERENTIAL DIAGNOSIS 

Syphilis —Syphilis may imitate the primary and -econdary ulcers of 
lymphogranuloma venereum, the buboes of the inguinal syndrome 
and the urethral syndrome To further complicate the situation many 
coincidental infections of these two conditions exist Darkficld exami- 
nation with identification of the Treponema pallidum, or a positive 
serologic test, establishes the diagnosis of syphilis but does not rule out 
the possibility of coexistent lymphogranuloma venereum. This is es- 
pecially true m the face of a positive Frei test, and of lesions and buboes 
that persist despite annsyphihnc therapy Repeated negative darkfield 
examinanons of ulcers and of node puncture material as well as re- 
peated negative serologic tests for syphilis rule out this diagnosis 
Gonorrhea —The urethral discharge, cutaneous ulcers 80 and proctitis 
of gonorrhea must be differentiated from lymphogranuloma vene- 
reum The Frei test very often is not posinve for some nine after the 
onset of the urethral discharge in the urethral syndrome. Repeated 
neganve cultures (five or more) and negative spreads for the gonococ- 
cus must be obtained before ruling out this diagnosis A posinve Frei 
and a posinve complement fixanon test validate the lymphogranuloma 
venereum diagnosis and eliminate nonspecific urethritis 
Chancroid —The ulccranve lesion and bubo of chancroid may be dif- 
ferennated from lymphogranuloma venereum by the sutotnoculabihty 
of chancroid and by demonstranon of the Ducrey bacillus The posi- 
nve Frei and complement fixanon tests are aids m establishing the 
diagnosis of lymphogranuloma venereum The skin test for chancroid 
and the Frei test often show simultaneous reacUons when onlv one of 
the diseases is clinically present 01 These are not necessarily to be 
considered as false posinves, since the test may represent previous in- 
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fection 93 If only one skin test is positive, then it serves to differentiate 
between the diseases The ulcers of lymphogranuloma venereum are 
usually painless, if uncomplicated, while those of chancroid are often 
painful, phagedemc, and acutely inflamed 
Granuloma Inguinale —The positive Frei test, positive complement 
fixation test, as well as the failure to demonstrate Donovan bodies in 
biopsy or scrapings after repeated trials, establish the diagnosis of lym- 
phogranuloma venereum The inguinal swelling encountered m granu- 
loma inguinale is actually a subcutaneous, granulomatous process, in- 
dividual nodes cannot be differentiated in this mass Both entities may, 
and frequently do, occur together Secondary elephantiasis, indura- 
tive m type, is not uncommon m granuloma inguinale 


TABLE 4 —VARIOUS CONDITIONS FROM WHICH THE SYNDROMES OF LYMPHO- 
GBANULOMA VENEREUM MUST BE DIFFERENTIATED 


Ulcers, Primary 
and Secondary 

Inguinal 

Syndrome 

Anorectal 

Syndrome 

Genital 

Syndrome 

Urethral 

Syndrome 

Syphilis 

Syphilis 

Malignancy 

Filanasis 

Gonorrhea 

Herpes progen- 
ltalis 

Granuloma in- 
guinale 

Hemorrhoids 

Kraurosis 

Intraurethral 

chancre 

Chancroid 

Tuberculosis 

Gonococcal 

proctitis 

Fibroma 

Nonspecific 

urethritis 

Granuloma in- 
guinale 

Chancroid 

Rectal schisto- 
somiasis 

Malignancy 


Gonorrhea 

Fosospirochetosis 

Malignancy 

Hodgkin’s 
disease 
Tularemia 
Actinomycosis 
Regional adeni- 
tis 

Polyposis 

Urogenital 

schistosomiasis 

- 


Herpes Progenitalis — This eruption is usually preceded by a pro- 
dromal itching and a sensation of heat, rarely by pain This is followed 
by the appearance of single or multiple pinhead-sized vesicles which 
rupture and occasionally coalesce to form a superficial lesion with 
shaggy, irregular edges Occasionally enlarged, tender nodes are found 
which may reach bubo proportions The history of previous crops of 
herpetic vesicles may be obtained in most instances The Frei test and 
positive complement fixation test establish the diagnosis of lympho- 
granuloma venereum 

Fusospirochetosis —In primary fusospurochetosis the early lesions have 
a moist, pinkish, glazed appearance When ulceration gets under way 
it is rapid and destructive The spirillum and vibrio of Vincent may 
be demonstrated readily in spreads stained with Wright’s stain or by 
darkfield examination Primary fusospirochetosis may be responsible 
for an erosive and gangrenous balanitis and may resemble a phage- 
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deruc, chancroidal infection Genital lesions frequently become con- 
taminated with fusospirochetes, and occasionally these saprophytic 
organisms play a role in the destructive or recalcitrant nature of the 
underlying infection \v hcthcr it be syphilis, chancroid, granuloma ingui- 
nale or lymphogranuloma venereum 04 Fusospirochetes are not neces- 
sarily destroyed by intravenous arsphenamme therapy, intramuscular 
bismuth therapy, or bv antimony compounds These secondary in- 
vaders are best treated by topical applications of arsphenamines or by 
oxidizing agents such as sodium perborate or zinc peroxide A mixture 
found to be very useful it the treatment of fusospirochetosis contains 
7 to 10 per cent of arsphenawme m equal parts of cod liver oil and 
glycerine Some analgesic may be added to this nnxtttre when its ap- 
plication proves painful 30 At the U.S P H5 Medical Center penicillin 
parenterally and locally has proved of worth in a small senes of cases 
Dusting with vioform powder has been helpful m controlling several 
recalcitrant lesions 

Malignancy —Malignancy must be differentiated from the ulcers of 
esthiomene, anorectal syndrome, genital syndrome and the inguinal 
syndrome. This is best done by histopathologic study of biopsy speci- 
mens 48 

Tuberculosis —Biopsy of the tissues will show typical tubercle forma- 
tion, and the demonstration of tubercle bacilli in spreads and trans- 
mission of the disease to animals by inoculation establish the diagnosis 
of tuberculosis 

Rlariatit and Schistosomiaiis.-Members of our armed forces are being 
exposed to these conditions m the South Pacific, Egypt, Africa and the 
Orient. Filana bancrofa causes elephantiasis of the lower extremities 
and scrotum, less frequently of the vulva. Demonstration of filana in 
stained, thick blood films or m the lymph from the elephantiasis areas 
establishes the diagnosis of filanasis 85 Elephanoasis, common among 
natives, does not seem likely to develop among our troops, judging 
from present trends M 

Schistosomiasis,— Schistosomiasis may simulate the genital and ano- 
rectal syndromes of lymphogranuloma venereum Actual elephantiasis 
of the penis with fistulous openings draining purulent material mav 
result from this parasitic disease. The demonstranon of the typical ova 
in the urine and feces serves to establish the diagnosis 67 

Tularemia, Hodgtln s Disease and Regional Adenitis —These may simu- 
late the inguinal bubo of lymphogranuloma venereum Tularemia mav 
be differentiated by its specific agglutination reaction and demonstra- 
tion of the specific organism m the suppuration. 09 Hodgkin's disease 
may be differentiated by the biopsy and histopathologic study, re- 
gional adenitis by demonstration of the causative organism or the pres- 
ence of local mfectaon. 

Actinomycosis.— Actinomycosis may be differentiated by demonstra 
tion of the ray fungus in the discharges from the sinuses. 
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TREATMENT 

Chemotherapy —Sulfonamides are the treatment of choice in lympho- 
granuloma venereum The effectiveness of sulfonamide therapy is in- 
versely proportional to the duration of the infection Utilized in the 
early stages of any syndrome of lymphogranuloma venereum the 
progress of the condition is arrested, ulcerative processes heal, the 
buboes regress, proctitis ceases, the urethral discharge improves 09 
Continued long enough, the sulfonamides produce clinical regression 
or arrest m 80 per cent of the inguinal cases and marked improvement 
in the anorectal cases 17 Regardless of the stage of lymphogranuloma 
venereum, sulfonamide therapy is often effective in checking pain, dis- 
charge and progression 90 

Sulfathiazole and sulfadiazine seem to be the drugs of choice of most 
investigators, 82 ' 00 100 ’ W1 102 although sulfaguamdme and sulfasuxidine 
have been suggested for the rectal syndrome because of then poor 
absorption 88 - 108 Sodium sulfamlyl sulfamlate has been utilized by an- 
other group of investigators for rectal syndrome with apparently 
excellent results 104 104a A course of 4 gm of sulfathiazole daily for 
two weeks, alternating with rest periods of two to three weeks, con- 
tinued through a minimum of a year has been found effective m ano- 
rectal disease with proctitis 102 Recurrences have been brought under 
control with additional sulfathiazole Lymphogranuloma venereum 
conjunctivitis has been cured by sulfadiazine 105 The average early 
case at the Medical Center is given 1 gm of sulfathiazole four times 
daily for a week or ten days, then, after a week’s rest period, an iden- 
tical, second course If indicated by the clinical response, more courses 
may be given The average total dosage varies between 56 to 80 or 
more grams A white blood count and differential should be done 
weekly Complications observed have been agranulocytopema, mild 
fever and dermatitis medicamentosa, all of which cleared on with- 
drawal of the drug 

A note of caution must be added concerning the efficacy of the 
sulfonamides in rendering the lymphogranuloma venereum agent 
avirulent Investigators have found that dosages of sulfonamides suf- 
ficient to protect inoculated mice against the agent apparently do not 
render the agent avirulent Successful transmission of the disease to 
other mice has occurred following inoculation of brain substance from 
“protected” mice 106 107 108 Treatment apparently lowers the concen- 
tration of the agent but does not affect its virulence 108 The future 
epidemiology of lymphogranuloma venereum should reveal whether 
we are producing asymptomatic carriers by sulfonamide therapy 

The advent of penicillin in the therapy of syphilis has given an 
opportunity to watch its effect upon lymphogranuloma venereum in 
coexistent infections In a senes of cases observed at the United States 
Public Health Service Medical Center in Hot Springs, dosages of 
penicillin varying from 600,000 Oxford units to 2,400,000 units failed 
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to affect the ulcers or the buboes of lymphogranuloma venereum One 
case actually developed inguinal buboes while receiving 2,400,000 units 
of penicillin (P L W ) In all these cases the sulfonamides subsequently 
caused clinical response Esidently, m the dosages used, penicillin has 
no effect upon lymphogranuloma venereum 

Aspiration — Fluctuant buboes should be aspirated— never incised 
Where local complaints call for immediate relief or where perforation 
is imminent, the pus should be aspirated This gives the same instan- 
taneous effect, creates a better wound and furnishes stenle material 
for Frei anngen and the inverted l'rci test 
Vaccinotherapy — Vaccinodierapy has been utilized by (a) subcuta- 
neous, 00 100 1,0 ( b ) intracutaneous* 8 00 111 and ( c ) intravenous 
routes, 00 110 111 110 uo or (d) combined with sulfonamides 111 118 As- 
cending dosages of vaccmc arc injected at five-day to weekly intervals, 
beginning with 0 05 cc and increasing 0 01 cc , as indicated, to the 
maximal dosage of 1 cc The combined form of therapy has been 
recommended in the more chronic forms of the disease 00 109 In the 
sulfasensmvc individual vaccinotherapy may be the only available 
method of treatment 

Convalescant Serum —Five cubic centimeters of convalescent serum 
was injected intramuscularly at weekly intervals, by one group of 
workers with apparent good results 110 
Surgery —The removal of the poly poid pedunculated tumors and 
clephantiasic vulvae is often advisable Healing readily takes place, 
but recurrences several Years later have been noted Matted nodes that 
have remained indurated for months may require total extirpa- 
tion 111 118 100 This procedure is attended by the danger of lymphatic 
obstruction and chrome elephantiasis of the pudenda, as an operative 
complication As a general practice, excision should be deprecated and 
aspiration preferred Ileostomy and colostomy may be necessary due 
to intestinal obstruction caused by rectal stricture 

Management of Rectal Stricture -(e) The st/lfomnmdes reduce the 
pain, proctorrhea and other secondary manifestations of rectal stric- 
ture Continued over long periods of D me, with intervening rest 
periods, a few cases have been reported to go on to clinical “cure ” 
( b ) When chemotherapy is combined with vaccmotherapy, excellent 
results have been reported 118 114 (c) In addition to chemotherapy the 
stricture should be gendy dilated at weekly intervals This may be 
accomplished bv manual or mechanical dilatation (Hegar dilator) ( d ) 
Physiotherapy m the form of long or short wave diathermy' has 
proved effective in softening the inflammatory process and relaxing 
the stricture Constipation is often markedly improved after dilatation 
and physiotherapy If dilatation is so painful as to preclude the co- 
operation of the patient caudal block or general anesthesia may be 
utilized to dilate the stricture thoroughly Gentle manipulation must 
be employ ed to prei ent further damage and scarring Unless manual 
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dilatation is performed at weekly intervals for several months, recur- 
rence of the stricture takes place Sulfonamide therapy should be in- 
stituted immediately following surgical dilatation, satisfactory and 
permanent results have been observed 112 ( e ) When strictures are be- 
yond the reach of the examining finger, colostomy may be a justi- 
fiable procedure It must be remembered that if fibrous tissue has 
completely replaced inflammatory tissue, clinical cure cannot be ac- 
complished, only clinical improvement may be attained 

CONCLUSIONS 

1 Lymphogranuloma venereum in its early uncomplicated stages 
can be diagnosed and treated by the general practitioner in his office 

2 It occurs with greatest frequency along seacoasts, is often asso- 
ciated with other venereal diseases and in the United States is relatively 
much more frequent in the Negro race 

3 It is highly infectious and is communicable while an open lesion 
or draimng sinus exists It is a systemic disease 

4 Diagnosis is based upon the clinical picture, a positive Frei test 
and a positive complement fixation test (titer 1-80 or higher) 

5 It must be differentiated from the other venereal diseases, tuber- 
culosis, malignancy and some exotic conditions 

6 The sulfonamides, preferably sulfathiazole and sulfadiazine, are 
the treatment of choice In chronic cases vaccinotherapy may be com- 
bined with sulfonamides 

7 Penicillin in dosages from 600,000 to 2,400,000 Oxford units has 
not proved of worth in treatment of lymphogranuloma venereum 

8 Surgery should be conservative, confined to removal of elephan- 
tiasic and polypoidal growths 
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PENICILLIN-RESISTANT GONORRHEA 


Captain Richard L Saunders and Captain Murray M May 
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In the spring of 1944, at Hammond General Hospital, 212 consecu- 
tive cases of sulfonamide-resistant gonorrhea m the male were treated 
with intramuscular injections of penicillin Of this number, seventeen 
patients or 8 per cent were not benefited by the penicillin treatment 
As other reports dealing with penicillin therapy m the treatment of 
uncomplicated gonorrhea in the male state that 98 to 100 per cent 
cures are obtained, 1, 2 the failure of penicillin therapy in 8 per cent of 
the patients in this senes is unusual and requires careful analysis No 
reports dealing specifically with failure of penicillin therapy in the 
management of gonorrheal infections have appeared in the literature 
to date 


TABLE 1 —THE AMOUNT IN UNITS AND NUMBER OF COURSES OF PENICILLIN 
ADMINISTERED TO THE ENTIRE SERIES OF 212 PATIENTS, IN RELATION TO 
THE FAILURES OF THERAPY 


No Cases 

1st Course 

2nd Course 

3rd Course 

Total per 
Patient 

No Failures 

106 

50,000 




0 

15 

■ 




0 

9 

■ 



350,000 

5 

1 


200,000 

iPiSiMiiR 

1,050,000 

1 

47 

EH 



100,000 

0 

15 


100,000 


400,000 

9 

17 


100,000 


200,000 

0 

1 


100,000 

■ 

300,000 

1 

1 


100,000 


500,000 

1 

212 





17 


The first course of treatment in the 212 cases was administered 
according to Army directive 3 In all of the seventeen cases listed as 
failures the patients received three courses of treatment with penicillin 
before failure of therapy was considered to be established (Table 1) 
Although the entena of cure in the 92 per cent in whom penicillin 
was adjudged effective may be subject to some question, the evidence 
of failure in the 8 per cent is obvious 

ANALYSIS OF CASES IN WHICH A CURE WAS OBTAINED 
All injections of penicillin in this senes were given by the intramus- 
cular route at three-hour intervals An analysis of the 195 cases which 

688 
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met the criteria of cure is given in detail in Table 2 One hundred and 
twenty-fiie patients were treated mth an original course of 50,000 
units in doses of 10,000 units every three hours One hundred and sut 
of these or 85 per cent were cured with a smgle course. A second 
course of 100,000 units added 12 per cent additional cures A third 
course yielded 3 per cent additional cures 
Seventy patients Mere treated uith an original course of 100,000 
units gn cn m doses of 20 000 units every three hours Forty-seven of 
these or 67 per cent were cured tnth a single course A second course 
of 100,000 units added 24 per cent additional cures A third course 
resulted in 9 per cent additional cures 
Crfforia of Cura —Using an Army directive dated September 23, 
1943 s as a basis, the following regimen and criteria of cure were 
adopted If there was no evidence of discharge for three days after 

TABLE 2 —THE AMOUNT IN UNITS AND NUMBER OF COURSES OF PENICILLIN 
USED IN 195 PATIENTS WHO WERE CONSIDERED CURED, AND THE PER- 
CENTAGE OF CURES FROM ONE COURSE OF TREATMENT AND THE PER- 
CENTAGE OF ADDITIONAL CURES FROM EACH SUBSEQUENT COURSE 


No Cases 

1st Course 

2nd Coarse 

3rd Course 

Total per 
Paacnt 

Per Cent 
Cured 

106 

50,000 



50 000 

85 

15 

50 000 

100 000 


150,000 

12 

4 

50 000 

100 000 

200 000 

350,000 

3 

125 





100 

47 

100 000 



100,000 

67 

17 

100,000 

100,000 


200000 

24 

6 

100,000 

100,000 

200,000 

400 000 

9 

70 



! 


100 


treatment, freedom from infection uas assumed If discharge per- 
sisted or recurred by the second day, smears and cultures of the dis- 
charge were made. If these uere negatne the patient was also assumed 
to be free of infection In cases of persistent discharge and positive 
smears, further penicillin treatment uas instituted. From the beginning 
of this study it was decided to insist on a negatne culture either from 
urethral discharge, from urine, or from prostatac secretion before dis- 
position of the patient was made. This culture was taken at least forty- 
eight hours after treatment was completed 
It is obvious that such a short follow-up of the effectiveness of 
therapy by penicillin injections is unsatisfactory statistically but it 
was not practical to retain a large number of patients m the hospital 
for follow-up observations as it may be assumed that the majoritj of 
cases would remain smear and culture negaave. However, the work 
of Koch and his associates showmg a relapse rate of 32 per cent in 
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three months, 4 reveals the importance of follow-up cultures, and indi- 
cates that the percentage of failures in this series would be increased 
beyond 8 per cent if a prolonged follow-up of our patients had been 
possible 

ANALYSIS OF FAILURES 

An analysis of the seventeen patients in whom penicillin therapy was 
ineffective reveals that repeated courses of treatment with large doses 
of penicillin were of no avail in this group (Table 3) It should again 
be emphasized that each patient in this group of therapeutic failures 
was treated with three courses of penicillin One patient received a 
total of 300,000 units, five patients received 350,000 units, nine patients 
received 400,000 units, and one patient received 500,000 units One 
additional patient was given a total of 1,050,000 units, 800,000 units 
being given during the third course, without beneficial effect It is 
noteworthy that the same three-hour interval between doses was used 
in all courses of treatment and that the maximum single dose given in 


TABLE 3 —THE AMOUNT OF PENICILLIN IN UNITS EMPLOYED IN THE TREAT- 
MENT OF SEVENTEEN PATIENTS IN WHOM PENICILLIN THERAPY WAS 
INEFEFCTrVE 


No Cases 

1st Course 

2nd Course 

3rd Course 

Total per 
Panent 

5 

1 

100,000 


1 

L 


200,000 

■H . 


9 


100,000 



1 

100,000 

100,000 

100,000 

300,000 

1 

100,000 

100,000 

300,000 

500,000 

17 






any case was 20,000 units In those patients receiving more than 
100,000 units during a course of treatment, the duration of the treat- 
ment period was extended beyond the usual fifteen hours until the 
total dosage was accomplished For example, the one patient who re- 
ceived 800,000 units during the third course of treatment (Table 3), 
was given 20,000 units every three hours for 120 hours 

In this group of seventeen failures, there were seven patients whose 
cases were considered to be new, in that the history indicated that 
infection had been present less than six months The other ten cases 
were designated as chrome m that symptoms had existed for more than 
six months 

Possible Causes of Failure —The reason for the failure of penicillin to 
eradicate infection with the gonococcus in this group of cases remains 
unexplained The possibility that some techmcal difficulty was respon- 
sible was explored However, it was obvious that cures were being 
effected at the same tame that the failures m therapy were occurring 
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Changing the brand of penicillin that w as being used to another brand 
manufactured by a different pharmaceutical firm did not alter the 
percentage of failures The potency of the penicillin against the Ox- 
ford strain of staphs lococcus w as tested This strain was found sensi- 
tive in a dilution of 0 03 units per cubic centimeter, indicating that 
the penicillin was of satisfactory potency Blood levels of penicillin 
Merc determined m two cases classified as failures (Table 4) This con- 
centration was within a satisfactor) therapeutic range Tests also indi- 
cated that there was no difference in the potency of the penicillin in 
distilled water from that in saline 

That failure in therapy might be a biological one was also considered 
The significant possibility that certain strains of gonococcus might be 
or become penicillin resistant was recognized but sensitivity tests in 
i itro to determine whether penicillin resistance could account for our 
adverse findings could not be earned out in the hospital laboratory 
Relative to this problem a communication from Major A) er Chief of 
Laborator) Service of the O’Reilly General Hospital Spnngfield, Mis- 
soun on March 28, 1944, stated that ‘Penicillin sensitivity tests during 

TABLE 4— THE PENICILLIN BLOOD LEVELS IN TWO PATIENTS IN WHOM 
PENICILLIN FAILED TO CLEAR UP GONOCOCCUS INFECTION, THE TITER IS 
WELL WITHIN THE EFFECTIVE RANGE 
Case I 1JJ nrutj/cc one-half hour after second dose of 20,000 units 

0 078 unrcs/cc. one and one-heir hours after second dose of 20 000 units 

Cast II 0.62 umts/cc one-half hour after second dose of 20,000 onus 

0 078 nmts/cc. one and one-half hours after second dose of 20 000 units 

the past four months have not disclosed any strain of N gonorrhea 
that was initially or has become resistant to the therapeutic agent. The 
organisms fell invariably within a range of 0 005 to 0 05 units per cc 
for complete inhibition This is true even for organisms isolated from 
patients who were not cured after receiving 100,000 units” Recent 
publications on the elaboration of annpemcillin substance by certain 
bacteria do not include the gonococcus except in one instance This 
substance has been termed penicillinase by certain w'nters and one 
strain of gonococcus has been reported as negative for the production 
of penicillinase. 5 To date, positive evidence is lacking that certain 
strains of the gonococcus are resistant to penicillin 

MANAGEMENT OF THE PENICILLIN RESISTANT CASES 
The treatment of seventeen pemcilhn-fast patients proved an inter- 
esting though difficult problem One patient who had received 400 000 
units was subsequently cured with svlfathiazole This patient was the 
only one in the senes who had not previously recened sulfonamide 
therapj He was included in the senes in order to emphasize the fact 
that in some instances sulfonamides may be effective even though 
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penicillin has previously failed One patient was cured after a meatot- 
omy was performed and urethral irrigations with potassium perman- 
ganate, 1 10,000 solution were administered One patient had a marked 
diverticulum of the urethra Surgery was not considered advisable and 
he was given a course of potassium permanganate irrigations which 
proved ineffective This patient was discharged to a Veteran’s Facility 
and it was not possible to follow his ultimate course The remaining 
fourteen' cases were referred to the genito-urmary section of the 
Surgical Service for fever therapy The average duration of the ther- 
apeutic fever was fourteen hours during which time the fever was 
maintained between 104° and 106° F The general plan of treatment 
for these patients was as follows 

If no urethral discharge was noted after the fever therapy, no fur- 
ther treatment was given Five days after fever therapy or after cessa- 
tion of the discharge, cultures from the prostatic secretion were made 
After three consecutive negative cultures made at approximately 
forty-eight-hour intervals, the patient was pronounced cured If 
urethral discharge persisted, the patient was given daily irrigations of 
potassium permanganate solution and prostatic massage twice daily 
This treatment was continued until the discharge had ceased and three 
successive prostatic smears were negative If there was no cessation of 
the discharge after irrigations, the urethra was examined for obstruc- 
tion 

In four patients the urethral discharge ceased within a few days after 
fever therapy was started and irrigations were not given In these 
cases, prostate cultures were taken within the first ten days following 
fever, and, after three negative cultures, the cases were pronounced 
as cured All four of these patients were returned to duty In this 
group the cure can be directly attributed to the fever therapy 

Following fever therapy, four patients continued to have urethral 
discharge which was negative for gonococci Urethral irrigations and 
prostatac massage were continued until the cessation of the discharge 
The average period of this treatment m these patients was one month 
Subsequent prostatac cultures were negative Three of these patients 
were returned to duty and one was given a medical discharge because 
of a psychiatric diagnosis Fever therapy probably contributed to the 
eventual cure of this group of patients 

Four patients continued to have a urethral discharge which was 
positive for gonococci This discharge continued for about a, month 
after the last bout of fever During this tame urethral irrigations and 
prostatac massages were earned out Upon cessation of the discharge, 
prostatac cultures were taken When these were negative, the cases 
were pronounced cured Two were returned to duty, and two were 
discharged from the Army because of psychiatnc diagnoses These 
four cases were classed as definite failures from fever therapy 

Two additional patients were not cured by either fever therapy or 
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irrigations They continued to have a profuse urethral discharge which 
was positive for gonococci. Repeated prostatic and urine cultures w ere 
also positive. One of these patients had a severe urethral stricture and 
was finally discharged from the Army for this reason. The other pa- 
tient was transferred to another hospital and follow-up inquiry dis- 
closed that five months after fever therapy the urethral discharge 
ceased and prostnac cultures w ere negatn e w ithout benefit of further 
treatment. 

DISCUSSION 

The problem of why 8 per cent of these cases of gonorrheal infec- 
tion failed to respond to penicillin therapy remains unsolved Also 
why treatment of 125 cases with a single total course of 50,000 units 
of penicillin produced cures in 85 per cent while a single course of 
100 000 units in seventy cases produced cures in only 67 per cent is 
difficult to explain It seems probable that different strains of the gono- 
coccus may vary in their suscepabihty to therapy and that cures will 
not be so readily obtained in any senes of cases which may contain a 
large number of the more resistant strains Clear-cut biological evi- 
dence of this explanation is lacking at present. 

Three of the seventeen patients classified as failures on penicillin 
therapy w ere discharged from the hospital as not cured, although one 
of these patients was ultimately reported from another hospital as 
free of discharge and culture negative. The effect of fever therapy in 
fourteen patients m this group is difficult to evaluate because other 
therapeutic procedures w ere earned out m all but four cases and be- 
cause there was no prolonged follow-up study of any of the cases to 
determine whether the patients remained “cured” symptomatically and 
bactenologically For the period of observation, the four patients who 
received fever only were apparently cured, while two patients were 
not cured as they remained smear and culture positive. Although eight 
other patients became bactenologically negative these neganve tests 
were obtained while the patients were receiving irrigations and can 
scarcely be accepted as final proof of cure. Nevertheless patients with 
gonorrhea which do not respond satisfactorily to therapy by sulfon- 
amides and penicillin should have a tnal of fever therap) 

One other factor seems to be of importance in treating these pa- 
tients and that is adequate drainage of the unnary tract Three of the 
“failure” patients had obstructive lesions These were (1) a small 
meatus for which meatotomy was performed, (2) a marked diverticu- 
lum of the urethra and (3) a severe urethral stricture. That this type 
of case with mechanical obstruction of the urethra maj not respond 
to penicillin therapy unless the obstrucoon is removed, is borne out 
by the history of a case recently observed and not included in the 
original senes This patient had been treated unsuccessfully with sulfa- 
diazine and with penicillin The dose of penicillin used was lmnally 
20,000 units and then 10 000 units ei cry three hours for eighteen doses 
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for a total dosage of 200,000 units Because the patient had a narrow 
urethral meatus and marked phimosis, a meatotomy and circumcision 
were performed Penicillin therapy was started twelve hours prc- 
operatively in a dose of 20,000 units every three hours and was con- 
tinued for seventy-five hours to complete a total dosage of 500,000 
units The discharge cleared up on the fourth day after treatment was 
started and on the seventh day smears and culture were negative 

SUMMARY AND CONCLUSION 

1 In a series of 212 patients with sulfonamide-fast gonorrhea treated 
with penicillin, seventeen failures (8 per cent) occurred 

2 The possible cause of the high percentage of failures m this 
senes is unknown 

3 The management of these patients with penicillin-fast gonorrhea 
is discussed 

4 A certain number of patients with gonorrhea may not be cured 
by either sulfonamides or penicillin therapy Failure of cure by re- 
peated courses of penicillin therapy in seventeen of 212 cases, or 8 per 
cent, is a higher incidence of failure than previously reported Some of 
the patients who were not cured by chemotherapy were apparendy 
cured subsequently by fevei therapy and by operation to relieve 
urethral obstruction 
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ACUTE ACQUIRED HEMOLYTIC ANEMIA 


Lt Colonel Garnett Cheney and Major Edward J Denenholz 
AIcdical Corps, Arms or tiik United States 

It has been pointed out that acute hemolytic anemia may develop 
as a result of a variety of eaologic agents, such as hemolysins of the 
immune body type, agglutinins, chemicals, bacteria and other infec- 
tious agents 1 Tfus clinical picture may also occur as a manifestation 
of an underlying systemic disorder such as Hodgkin’s disease or 
leukemia, and to this latter type the term ‘ symptomatic hemolytic 
anemia” has been applied * In the recent literature, considerable atten- 
tion has been directed to acute hemolytic anemia following adminis- 
tration of sulfonamide drugs,® following the development of anti-Rh 
agglutinins in the newborn , 4 and in Rh-negative individuals during 
pregnancy or after repeated transfusions® and occurring in association 
with cold hemagglutinins . 0 In addition to these groups, hem ever, there 
is a type of acute hemolytic anemia which develops in a previously 
health y individual and for which no etiology can be determined These 
cases have been termed “acquired hemolytic icterus,” "acute hemolytic 
anemia,” “acquired hemolytic anemia ,” 0 and the Hayem-Widal type 
of hemolytic anemia T In some of these patients antibodies of an im- 
mune body type 8 may be detected, but in die majority no such sero- 
logic findings arc present. A patient with acute acquired hemolytic 
anemia of unknown etiology observed at Hammond General Hospital, 
presented some of die characteristic features of this condition, but also 
demonstrated several rather unusual aspects of the disease, and its 
treatment. 

REPORT OP THE CASE 

History —This 24 year old white male with two and one half yean of military 
service was admitted to Hammond General Hospital April 25 1944 by transfer 
from a station hospital He stated that he had never been ill M and had always 
been unusually healthy it was later learned that he was the outstanding athlete at 
ha post About three months before entry to the hospital he noted that, foUow- 
ing vigorous athletic activities, he became fangned more readO> than usual Early 
m Apnl following a basketball game, he developed nausea, headache, dizziness 
and weakness, lasting for several hours. The following day a medical officer who 
passed him m the corridor noted ha pallor and suggested that a blood count be 
made This revealed red blood cells 2 100 000- hemoglobin 4J per cent leuko- 
cytes 11,650 with 62 per cent pohmorphonu clears. The patient was admitted to 
the station hospital where daring the course of the nest ten days he received 
three blood transfusions of 500 cc. each The red blood cell count following his 
third transfusion was 1 860 000 and hemoglobin 40 per cent, and for this reason 
he was transferred to a general hospital. There was no history of exposure to 
or ingestion of drugs. There was no history of a similar illness m any other 
member of the family 
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Physical Examination —The patient appeared toxic and acutely ill and presented 
marked pallor with slight icteric tinge to the skin and mucous membranes The 
temperature was 102° F, pulse 110 and respirations 28 The cheeks were flushed 
and the vessels in the neck were pulsating There were no purpura or petechiae. 
There was a soft systolic murmur over the thud interspace to the left of the 
sternum, which was interpreted as being hemic in origin The liver and spleen 
were palpable at the costal margin No adenopathy was present 

Laboratory Findings —Initial blood studies showed red blood cells 1,440,000, 
hemoglobin 27 per cent, leukocytes 24,550 with 65 per cent polymorphonuclears 
and 29 per cent lymphocytes There were 26 nucleated red cells per 100 white 
cells and 54 per cent reticulocytes The platelet count was 120,000 The stained 
smear showed a moderate number of small dense cells, large slate-gray cells and 
many small nucleated red cells with dense pyknotic nuclei There was marked 
polychromatopluha and basophilic stippling Hematocrit was 15 per cent, volume 
index 113 and average red cell diameter was 7 5 microns by the halometer 
method The fragility test showed initial hemolysis beginning at 0 60 and com- 
plete at 0 44 The icteric index was 50 The serum proteins were 112 gm, al- 
bumin 5 5 gm and globulin 5 7 gm per 100 cc The urine was negative for bile, 
positive for hemoglobin and positive for urobilinogen in a dilution of 1 50 The 
blood group was O, and die patient was Rh-posmve Neither hemolysins nor 
agglutinins could be demonstrated Blood studies on the patient’s two sisters in- 
cluding blood count, fragihty test and icteric index yielded normal findings 

X-rays of the chest, skull and long bones were negative 

Management and Course —The patient was given 500 cc of citrated blood from 
a Group O donor after careful compatibility tests at ice box, room and incubator 
temperatures Despite this, die following day the blood count was essenoally un- 
changed, and he appeared worse The unne was deep reddish-purple in color, 
showed only a few red cells and was markedly posinve for hemoglobm Inas- 
much as the patient had had four blood transfusions with no apparent improve- 
ment, and hemolysis was continuing, it was felt that a splenectomy was urgendy 
indicated Under spinal anesdiesia, splenectomy was performed twenty-four hours 
after the paaent entered this hospital The operation was well tolerated and for 
a few days the patient appeared to be progressing fairly well However, on the 
fourth postoperative day, the temperature rose to 104° F and the red cell count 
dropped to 1,020,000 with 26 per cent hemoglobin There were 16,500 leuko- 
cytes per cubic millimeter and 23 per cent reticulocytes It was recognized at 
this time that m view of the continuing hemolysis following splenectomy, the 
prognosis was poor However, it was felt that there was no recourse other than 
a continuation of blood transfusions when the blood counts reached extremely 
low levels Intramuscular injections of crude hver extract were started, and a 
transfusion of 500 cc of citrated blood was given Sodium bicarbonate, 12 gm by 
moudi daily, was also begun to prevent the formation of acid hematrn in the 
kidneys 

On the seventh postoperative day the red cell count had dropped to 860,000 
with 24 per cent hemoglobin The leukocyte count was 9000 and there were 130 
nucleated red cells per 100 white cells and 11 per cent reticulocytes The patient 
failed to develop postoperative thrombocytosis, the highest platelet count, 125,000 
per cubic millimeter, being present on this date A transfusion of 500 cc of 
whole blood vas followed by a chill, fever of 105° F and reappearance of gross 
hemoglobinuria At this time penicillin therapy, 50,000 units intramuscularly every 
three hours, was instituted, and continued for nine days until a total dose of 
2,500,000 units was attained There was no demonstrable beneficial effect. Fever 
continued to range to a peak of between 103° and 104° F daily Repeated blood 
- counts indicated little change The serum protein at this time was 14 gm 
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per 100 cc~, which was attributed to the tremendous red eel] destruction and the 
failure of the liver to convert and excrete the bilirubin protein complex. Gen 
cralized hyperesthesia with marked muscle tenderness was an outstanding fca 
ture, G astro intestinal complaints anorcaa and abdominal pain were also pro mi 
nent. On the tenth postoperative day the patient was given 500 cc, of whole 
blood which was again followed bv a similar severe reaction 

On the twelfth hospital day after satisfactory cross matching the patient was 
given 1000 cc of wtashed resuspended Group O red cells with no reaction (ob 
tamed from the blood donor center San Francisco, Red Cross Chapter) How- 
ever within forty -eight hoars the red cell count and hemoglobin had dropped 
to the prctransfusion level This procedure was repeated at intervals of every 
two or three days, as indicated by the red cell count and the clinical course, 
although when the fourth washed red cell transfusion was given on the nine 
tee nth hospital day the patient developed a severe chill and a temperature rise 
to 104.8 F The following day however the red blood count was the highest 
that it had been since hts entry to the hospital red blood cells 2,840,000, hemo- 
globin 50 per cent, leukocytes 15,600 with 82 per cent polymorphonuclear*. There 
were 122 nucleated red cells per 100 white cells and the reticulocytes had de 
creased to 4 1 per cent. The leukocytes showed evidences of tone changes with 
only a few young forms being present Bone marrow biopsy done this day 
showed no evidence of leukemia or Hodglons disease. 

Subsequent to this the patients course was rapidly downhilL He developed 
edema, pain and coldness of the right leg and foot, and it was thought that a 
venous thrombosis was present. The temperature continued ranging to peaks of 
103 to 104 F almost daily accompanied by generalized abdominal pain, marked 
anorexia and vomiting Subsequently he was given washed red cell transfusions 
at intervals of two to five days. Following each of these, he developed a chill 
and a rise in temperature to 104 or 105 F However, the relationship of the 
temperature rise to the administration of the blood cells was difficult to evaluate 
inasmuch as the patient had exhibited a high fever almost daily 

Hemoglobinuria disappeared although albumin, hyaline and granular casts and 
red cells appeared in Ac unne The urine was positive for urobilinogen in a 
dilution of 1 50 Repeated fragility tests showed hemolysis beginning at 0.66 to 
0.64 and complete at 0 48 to 0.44 Repeated examinations failed to show the pres- 
ence of iso- or autoagglutinins or hemolysins. The stnlang evidence of bone 
marrow activity continued in the blood smears, so that on the twenty fifth post 
operative day there were 169 nucleated red blood cells per 100 white cells On 
the thirty-first hospital dqy the patient developed chest pain, raised scanty blood 
stained sputum and developed increasing weakness, and dyspnea dullness, crepi 
tant rales and diminished breath sounds were found over both lower lobes An 
x ray of the chest showed clouding of both lower lung fields. 

On the day before the patient's death the blood count was red blood cells 
1,590,000 hemoglobin 39 per cent, leukocytes 39,630 72 per cent bang polymor 
phonuclears with 2 per cent young forms and 26 per cent lymphocytes There 
were 7 cells per 100 white cells and reticulocytes were 4 9 per cent. The ictenc 
index was 22 He lapsed into t coma and died on the thirty fifth hospital day 

Pathologic Examination (Major Russell Kerr) —Spleen (Surgical Specimen) — 
The spleen measured 15 by 10 by 7 cm. on section the pulp was deep purplish 
in color, the trabeculae were discernible though the malpighian bodies were not 
distinct. Histologic section revealed marked congestion of the sinusoids, and wide 
separation of the malpighian bodies. Large phagocytic cells containing blood pig- 
ment were noted in the pulp and nucleated red cells were present in the sinu 
sends. 

Bone Marrow (Biopsy) — Histologic examination revealed marked cellulanty 
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of the marrow with the predominant increase being in erythroblastic cells Many 
of the cells were nucleated red cells and megalocytes Moderate activity of the 
myeloid cells was present but there was no evidence of “maturation arrest" 

Autopsy —The pertinent findings were a thrombus m the distal portion of the 
splenic artery, multiple pulmonary thrombi with infarction, bilateral hydrothorax 
and hyperplasia of the bone marrow Microscopic examination showed extensive 
hemorrhage throughout the lungs with complete infarction throughout some 
areas and the presence of obliterating thrombi in many of the medium-sized pul- 
monary vessels The liver showed marked distortion of the architecture, disten- 
tion of the sinusoids, hemosiderosis and in many of the sections there was actual 
necrosis of the liver cells Sections through the kidneys showed mild parenchy- 
matous changes in the convoluted tubules Bone marrow sections corroborated 
the findings obtained previously at biopsy 

COMMENT 

This patient was of unusual interest for a number of reasons The 
occurrence of acute hemolytic anemia in a previously health y indi- 
vidual in the military service is indeed rare This is the first case of this 
type that has been encountered in approximately 11,000 admissions to 
this hospital, though two patients with chronic hemolytic anemia of 
the familial type and one patient with symptomatic hemolytic anemia 
have been observed This latter patient was found to have an undif- 
ferentiated malignant tumor as the underlying basis of the hemolytic 
anemia The presence of marked hemoglobinuria in this condition is 
likewise worthy of mention Mason did not observe hemoglobinuria 
m any of the patients in his series, 0 nor did Damashek and Schwartz. 10 

The problem of diagnosis was also of considerable interest The pa- 
tient was transferred to this hospital with die diagnosis of congenital 
hemolytic anemia It was felt, however, that the absence of any his- 
tory of anemia or jaundice m earher life, the absence of a familial 
history of the disease together xvith the normal blood findings in other 
members of the family and the clinical picture of the illness militated 
against this diagnosis No etiologic factor for the hemolytic anemia 
could be determined and m view of this and because of the character- 
istic blood findings, a diagnosis of acquired hemolytic anemia of un- 
known etiology was ventured Briefly it way be stated that litde is 
known concerning the cause and method by which hemolysis occurs 
m the patients A discussion of the theories of pathogenesis, and mech- 
anism of hemolysis m this condition are beyond the scope of tins 
clinical report Comprehensive presentations of these aspects and re- 
views of recent experimental work in this and allied disorders have 
recently appeared in the literature 8| 6 ’ 8 9 

The number of nucleated red cells of the normoblastic type noted 
m the stained blood smears xvas striking throughout the period of ob- 
servation The number ranged, as demonstrated on daily blood counts, 
from 26 per 100 leukocytes on the day of entry to this hospital to 1<59 
per 100 leukocytes on the twenty-fifth postoperative day Following 
this, evidence of bone marrow activity decreased rather markedly so 
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that for a week before exodus there were only 7 to If nucleated cells 
per 100 white blood cells There tvas no correlation between the num- 
ber of nucleated red cells and the seventj of the anemia, the adminis- 
tration of blood transfusions or the clinical condition of the patient, 
except during the last week of life as noted Spherocytes, on the other 
hand, though present w ere not a prominent feature in this patient at 
any time 

The use of penicillin was of particular interest and was felt justifi- 
able since this disease in many respects presents the characteristics of 
an acute infection and since follow mg splenectomy it appeared almost 
certain that the patient w'ould succumb Penicillin had no beneficial 
effect 

The employment of washed resuspended red cells instead of whole 
blood would seem to offer several advantages The red cells suspended 
in saline are Group O cells, and contain no agglutinogen The agglu- 
tinins a and b w hich are present in the serum of Group O individuals, 
and may be a cause of reactions, need not be considered since the cells 
are suspended m saline and free of these agglutinins Hyperprotem- 
emia, such as was present in this patient may be increased materially 
b> the use of whole blood but not by washed red cells On the other 
hand it has been pointed out that stored cells may be more fragile 
and that serum may hate some anOhemolyac property The appear- 
ance of severe reactions in this patient following transfusion of washed 
red cells is difficult to explain, particularly since the reactions occurred 
only after the fourth transfusion of washed cells This suggests the 
development of some lsoimmuruzauort, either until agglutinins or 
hemolysins though none could be demonstrated Rh agglutinins did 
not require consideration since the panent was Rh positive The histo- 
logic findings of the bone marrow biopsy and of the spleen were 
typical of this condition, as w'ere the autopsy findings, including 
thrombosis and infarction of the lung 

CLINICAL PICTURE 

The symptoms are dependent upon rapid destruction of blood and 
resemble an acute febrile illness with toxemia, progressive anemia and 
jaundice. The onset is usually acute m the course of a few weeks, or 
may be fulminating, the symptoms developing in less than a w r eek 
Mason 8 feels that a careful luston often reveals that the symptoms 
begin insidiously a few weeks to a few months before the patient 
consults a physician Common early symptoms are w eakness, general-, 
lzed aching, dizziness, faintness on exertion and gastrointestinal symp- 
toms such as anorexia abdominal pain and vomiting These symptoms 
are soon followed bt those of anemia, anoxemia and jaundice. Fever v 
is almost invariably present, may range from 101° to 105° F and is 
often accompanied bv chills If hemolysis is marked, prostrau 
shock may occur and hemoglobin appears unchanged in 
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The urine and stools are both dark though anuria or oliguria may 
develop 

Physical examination reveals an acutely ill, toxic patient with fever, 
moderate to marked pallor and mild icterus The veins in the neck are 
often seen to throb, there is a hemic murmur over the precordium and 
tachycardia is marked In about one third of the cases the liver is mod- 
eratedly enlarged, and in about one half the spleen is palpable, though 
the enlargement is not marked Venous thromboses of the extremities 
and infarcts in the spleen, lungs and nervous system are not unusual 
The duration vanes considerably and often is dependent upon treat- 
ment, though spontaneous remissions occur Some cases respond to 
one or more transfusions, some to splenectomy, and m others the 
hemolytic process continues despite therapy Mason has directed atten- 
tion to a subacute or chrome form which may develop following 
acute hemolytic anemia, even after splenectomy, and he feels that 
this form is more common than the acute type 

Blood —The anemia is profound, and may be normocytic or macro- 
cytic The red cell destruction may be so great that drops in the red 
cell count of as much as 1,000,000 cells may occur m twenty-four 
hours and the red cell count fall to less than 1,000,000 cells per cubic 
millimeter The stained smear shows a striking variation between small 
dense cells and large slate-gray red cells The small cells are sphero- 
cytes or microcytes, which Mason 0 terms “microspherocytes ” The 
large cells are reticulocytes, and for this reason have been termed 
“pseudomacrocytes” by Damashek and Schwartz 10 In spite of the 
severe anemia, there is evidence of intense activity of the bone marrow 
m both the red and white cell senes Reticulocytosis may rise to 50 to 
80 per cent and polychromatophiha with many nucleated red cells 
may appear These normoblastic cells may reach extraordinarily high 
numbers in the blood, as in this patient Leukocytosis, with a shift to 
the left, is also a characteristic feature The platelet count is usually 
normal 

Increased fragility of red cells in this disorder was first desenbed 
by Chauffard m 1907 0 In the majority of cases, however, the fragility 
test is normal though decreased resistance to hypotonic saline may 
occur Among twelve patients reported by Mason the fragility test 
was normal in eight, and showed increased fragility in four Some 
patients may show a wide range in the span of the fragility test 

Demonstrable hemolysins and agglutinins occur only infrequently 
in this disorder, though autoagglutmms and hemolysins were reported 
as early as 1908 by French clinicians Mason was unable to observe 
hemolysins in any of his twelve patients though autoagglutmms were 
found in four patients The significance of these antibodies and their 
importance m the pathogenesis of the disease is sail a moot question, 
some recent articles emphasizing that these antibodies may result from 

** excessive blood destruction rather than act as a causaave agent. 11 
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It must be pointed out that the failure to demonstrate these antibodies 
in vitro does not preclude their presence 
As a result of the inability of the liver to handle the increased 
amount of bilirubin uhich occurs as a result of the red cell destruc- 
tion, the bilirubin level of the blood is elevated, the blood serum re- 
veals a high icteric index and the van der Bergh reaction yields a posi- 
tive indirect result Serum protan values may be elevated as in this 
patient. 

Unne— These findings are also dependent on the degree of the 
hemolysis Bile is not present in the unne but urobibnogen is markedly 
increased When the hemolysis is extreme, hemoglobin appears in the 
unne unchanged Hemoglobinuria in this disorder is rare m adults," 10 
although is more frequent in children as noted by Atkinson 12 Mason" 
feels that this may indicate that in this disease the red cells are de- 
stroyed in the spleen after being injured in the blood stream, and only 
when the liver and spleen are overwhelmed does free hemoglobin 
enter the blood stream The unne may also contain albumin, granular 
and cellular casts Hihrab/nnna develops only in the presence of severe 
liver damage. 

Stools -Urobibnogen in the stools is greatly increased and the diag- 
nostic importance of this has recently been emphasized Some ob- 
servers consider that this is fl far better diagnostic test than the pres- 
ence of increased urobilinogen in the urine, and that it is the most 
important and most direct evidence of increased hemolysis w 

Bone Marrow.— Biopsy or bone marrow punch reveals marked evi- 
dence of hyperplasia, particularly of the erythroblastic cells Instead 
of the normal 20 per cent or less, as many as 60 per cent of the cells 
may be of the normoblastic senes The smiiknty to megaloblasnc 
marrow of pernicious anemia is superficial and in acquired hemolytic 
anemia there is no "arrest level” at the megaloblastic stage 
Pathology —In addition to bone marrow hyperplasia, there is usually 
moderate enlargement of the spleen with congestion of splenic pulp 
by red cells, multiple areas of thrombosis and infarction, and erythro- 
phagocytosis by giant cells. Enlargement and hemosiderosis of the 
liver is often present. Necrosis of liver cells such as was present in this 
patient has been noted 6 11 


OIASNOS1S 

The diagnosis of this disease is usually made by exclusion. The sud- 
den onset of profound anemia, icterus, toxemia and fever, particularly 
with splenomegaly, in a previously healthy adult is highly suggestive 
of an aente hemolvnc process In congenital hemolytic anemia there 
is often the history of the disease having been present since childhood, 
and the presence of a similar illness in other members of the family may 
be elicited In this connection, blood studies on other apparently well 
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members of the family, such as were performed in this case study, are 
very valuable as a diagnostic aid That the patient with the congenital 
form usually does not appear particularly ill has long been known and 
has recently been emphasized by Kracke 7 who states, “the patient with 
the congenital type is more icteric than sick and the patient -with the 
acquired type is more sick than icteric ” 

Spherocytosis and an increased fragility test are almost invariably 
present in the congenital type, but either or both may be absent in 
the acquired type Bone changes may also occur in the congenital 
type, but have not been reported m the acquired form The pres- 
ence of biliary calculi has been cited as indicative of the congenital 
form though Mason has noted this complication in the chronic form 
of acquired hemolytic anemia All other causes of hemolytic anemia 
must be excluded In a patient who has atypical pneumonia, or who is 
taking sulfonamides, or who has leukemia or Hodgkin’s disease, the 
etiologic factor may be readily evident However, m the absence of 
these more common conditions, the less frequent causes of acute 
hemolysis such as exposure to industrial poisons, ingestion of fava 
beans or the presence of a tropical fever must also be considered 
When these disorders are excluded as possibilities, the diagnosis of 
acquired hemolytic anemia of unknown etiology is acceptable 

Leukemia may be simulated because of the extreme myeloid hyper- 
plasia with the presence of myelocytes and even myeloblasts in the 
blood Large numbers of myeloblasts, characteristic of acute leukemia 
are, however, not found in acquired hemolytic anemia The acute 
blood destruction present m this disease, however, does not occur in 
leukemia In the patients with the fulminating type with hemoglobin- 
uria, other causes of hemoglobinuria must be considered It should be 
kept in mind that hemoglobinuria is merely a symptom which indi- 
cates severe intravascular hemolysis Kracke and Hoffman 18 have re- 
cently emphasized the diagnostic significance of hemoglobinuria 

PROGNOSIS 

The disease may be self-limited and either death or recovery occur 
m from two to six week s Recovery may be spontaneous in some cases, 
whereas in others dramatic improvement may follow even a single 
transfusion, so that some authors consider that normal blood may pos- 
sess an antihemolytic property To this particular group of cases the 
term “Lederer’s anemia” has often been applied Most observers how- 
ever, now agree that there is no justification for such a designation, 
inasmuch as this type of the disease represents merely one form of 
acquired hemolytic anemia c 10 In other types not responding to blood 
transfusions striking results have followed splenectomy In addition 
there is a group in which neither transfusion nor splenectomy is of 
any value m terminating hemolysis It is of interest that m Damashek’s 
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senes of eighteen patients with acquired hemolytic anemia in whom 
splenectomy was performed, ten made a full recovery and eight died 
after splenectomy , four of these with continuing hemolysis 10 In 
Mason’s series of twelve patients five died, in three of these cases 
splenectomy had been performed This is in contrast to the congenital 
type in which the patient usually makes an excellent recovery after 
splenectomy When evaluating the results in the acquired type, it 
should be kept m mind that in patients who demonstrate continuing 
hemolysis after seteral transfusions and in whom splenectomy is not 
performed the mortality is almost 100 per cent. At present there is no 
definite method of value in predicting the outlook in a given case 
Damashek feels that the presence of an unusual number of nucleated 
red cells, such as occurred in this patient, and of marked myeloid 
hyperplasia with or without bihrubmuna is a bad prognostic sign 
Davis points out that in eighteen cases with increased red cell fragility 
in which splenectomy was performed, improvement occurred in 
twelve cases, while in twelve cases with normal fragility only one 
improved. 8 

In some patients who recover after splenectomy, the response to 
operation may be immediate The jaundice subsides, the anemia 
rapidly improves, and agglutinins or hemolysins usually disappear The 
reticulocytes may remain high from tvo to three weeks after opera- 
tion. The leukoevte and platelet counts may sometimes rise to unusu- 
ally high levels 

In none of the recovered patients in Damashek’s series did hemolysis 
recur Mason, 8 however has emphasized that though splenectomy in 
the acute stage may be life saving, some of these patients may subse- 
quently manifest a chrome course interrupted by hemolytic crises of 
variable intensity In his senes of twelve pauents, five were of this 
type. He points out that in the chrome stage the disease may be com- 
plicated by obstructive jaundice fibrosis of the liver, and biliary 
calculi. 

TREATMENT 

When this disease is recognized, treatment should be prompt. Blood 
transfusions should be used not only to replace the diminished red 
cells and hemoglobin but also because they may have a dramatically 
curative effect There are, however, some precautions which should 
be observed in administering blood transfusions in these patients First, 
because of the presence of possible hemolysins and agglutinins in the 
patient’s serum, donors of the same group as the patient should be em- 
ployed wherever possible It should be remembered that the scrum of 
the universal donor, Group O (Type 4 Moss) contains agglutinins a 
and b Intragroup agglutination should be watched for, pamcularlj in 
Group A pauents and those who are Rh negatne and who hate had 
several transfusions. Damashek and Levine 17 hat e recently reported the 
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development of anti-Rh agglutinins in an Rh-negative patient with 
acute hemolytic anemia, who received a number of transfusions The 
blood typing should be done by the Landsteiner-Levme technic and 
tests for auto-/ and isohemolysins should be performed Icebox (4° C ), 
room (20° C ) and incubator (37° C ), temperatures for the cross- 
matching should be used The use of washed resuspended Group O 
red cells may offer considerable advantage in those patients in whom 
repeated transfusions are needed, m those who manifest hyperprotein- 
emia, in those who develop reactions following whole blood transfu- 
sions and in those who demonstrate intragroup agglutinins, such as 
Rh-negative individuals 

The administration of alkali is of value in preventing the formation 
of acid hematin in the kidney tubules If the patient tolerates it, large 
doses of sodium bicarbonate, 10 to 20 gm in twenty-four hours, may 
be given by mouth, otherwise 200 to 400 cc of a 2 to 3 per cent solu- 
tion can be given intravenously Iron therapy is not necessary, since 
the iron from the destroyed red cells is available for utilization Liver 
extract may be used in patients who show evidence of bone marrow 
exhaustion or continuing hemolysis, though most of the patients with 
this disorder show intense bone marrow activity 

If improvement follows one to three transfusions given at intervals 
of twenty-four to seventy-two hours, no other therapy is indicated 
When the patient continues to have hemolySis, however, after several 
transfusions, it is the consensus that splenectomy should be performed 
and that one should not wait too long before resorting to this pro- 
cedure 10 There is a tendency among some clinicians to feel that the 
patient will not be able to withstand the operation, but it should be 
recognized that without splenectomy the outcome is often hopeless 
There is no doubt that in a number of cases splenectomy has been life- 
saving Spinal anesthesia is probably preferable The operation should 
be done as rapidly as possible by a skilled surgeon, and the possibility 
of an accessory spleen considered at the time of the laparotomy Blood 
transfusion may often best be delayed particularly in a patient who 
has had reaction to previous transfusions until the spleen has been re- 
moved, or until the splemc artery has been ligated Some observers 
prefer the injection of 1 cc of adrenalin into the spleen preparatory 
to removal, though others feel that this may discharge the hemolysin 
that may be m the spleen into the circulation The administration of 
heparin and dicoumann have been suggested following splenectomy 
to avert the thromboses that are often found at autopsy, presumably 
due to postsplenectomy thrombocytosis The advisability of this pro- 
cedure would seem to be as yet open to question, unless there is clin- 
ical suspicion of thrombosis In the patient in whom severe hemolysis 
continues after splenectomy, therapy is usually hopeless and one has 
no recourse other than to resort to transfusions as was done in the 
case herein reported 
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THE FUNDAMENTAL IMPORTANCE OF DIET IN THE 
TREATMENT OF PEPTIC ULCER IN AN ARMY 
GENERAL HOSPITAL 

With Special Reference to Vitamin "U" Therapy 

Major Virgil J Gianelli and Captain Vincent Bellafiore 
Medical Corps, Army of the United States 

From October 1942 to January 1943, patients with peptic ulcer on 
the Medical Service at Hammond General Hospital received two types 
of management These different regimens were not planned previously 
but occurred as a result of the patients being observed on two separate 
sections of die hospital The enlisted patients, who were cared for on 
the Gastrointestinal Section, received no routine medication, the treat- 
ment consisting mainly of the use of the army convalescent ulcer diet 1 
The officer patients, who were cared for on the Officer Section, on the 
other hand, received a Sippy type of dietary regimen with routine 
medication consisting of alkalies, antispasmodics and sedatives The 
clinical impression was obtained that the patients in the two groups 
appeared to fare equally well 

As a result of these observations, a type of regimen for ulcer patients 
emphasizing the dietary management was instituted This regimen has 
been employed at this hospital since January 1943 and the observations 
made comprise the basis of tins report A small group of patients who 
did not respond to treatment with the ordinarv convalescent ulcer 
diet were treated by the use of a diet rich in vitamin “U ” The use of 
vitamin “U” diet and the response obtained in some patients m this 
group of recalcitrant ulcer cases observed at this hospital has been 
reported 2 The importance of diet in the management of patients with 
ulcer m the military service has also been noted by others 8 

SOURCE OF CASES STUDIED 

From January 1, 1943 to August 1, 1944, 11,411 enlisted personnel 
were admitted as patients to Hammond General Hospital Of this 
number, 793 or 6 9 per cent were admitted to the Gastrointestinal Sec- 
tion of the Medical Service This group of cases did not include 
patients whose condition was diagnosed as “neurasthenia gastnca” at 
the time of admission, as these patients were cared for on the Neuro- 
psychiatric Service Four hundred and seventy-eight or 60 3 per cent 
of the patients admitted to the Gastrointestinal Section were diagnosed 
as having peptic ulcer In 442 or 92 5 per cent of these patients the 
ulcer was duodenal and in thirty-six or 7 5 per cent the lesion was 
gastric 
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These patients w ere reccn cd from three main sources The first and 
largest group was returned from overseas and these patients invariably 
had undergone weeks to months of treatment before departure from 
overseas but a few had developed recurrence during transportation 
by ship The second group of patients was received from nearby 
station hospitals because the) were not completely relieved by the 
type of management which had been earned out and because they 
were considered to require prolonged hospitalization Nearly all of 
these patients presented definite symptoms of ulcer and many showed 
ulcer craters by x-ray A third group of five patients was received 
from the Post Detachment and all of these presented active peptic 
lesions. 

METHOD OF INVESTIGATION 

A special effort was made to secure an accurate history of each 
patients symptoms and treatment both m civilian life and m mditary 
service. Emphasis was placed on obtaining a detailed account of the 
diet at the time the patient developed symptoms in Army service All 
previous military hospital data referable to the patients illness was 
recorded chronologically on the clinical record 

On physical examination particular attention w as paid to the pa- 
tient’s body habitus, state of nutrition, and the presence of localized 
epigastric tenderness Early in the course of this study it was noted 
that the paoents did not conform to an) particular body type and that 
the distnbunon of body configurations wws about the same as in any 
average group of young male adults This observaOon was true during 
the entire eighteen months of the study If the majority of patients 
with peptic ulcer in civilian life are tall, slender, nerv ous and appre- 
hensive and tend to be psychoncurooc, it is possible that they seek 
medical aid and that a diagnosis of ulcer is made, so that thev do not 
meet the requirements for entn into the military service Inasmuch 
as approximately 90 per cent of the paoents with pepoc ulcer admitted 
to this hospital had symptoms indicaove of the presence of that 
disease prior to induenon, it is evident that their complaints were not 
dominant factors m their lives, that the) w ere more stoic about them 
and that they did not visit doctors frequently Manv of this group 
had never consulted a physician concerning their recurrent mdigcsnon 
and almost none of them had ever undergone a complete gastrointes- 
tinal invesogation in civilian life. They were rarely given the proper 
diagnosis and readdy passed Arm) mducoon examinations 

The usual rouone Iaboratorv procedures were earned out in all 
cases, including urine examination blood count blood Kahn test, stool 
analysis for blood, ova and parasites and gastric analysis by the alcohol 
test meal method Gastrointestinal x-rav studv w as made ev en though 
recent gastrointestinal x-rav reports from other hospitals were avail- 
able. In panents with gastnc ulcer and in the majontv of patients with 
gastnc symptoms in w horn the diagnosis was in doubt, gastroscopi 
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was also performed All the patients suspected of having peptic ulcer 
received a thorough diagnostic investigation before a decision was 
made on the exact mode of therapy 
All patients on the section were seen by a consultant neuropsychi- 
atrist if their symptomatology suggested that such a consultation was 
indicated These patients were given clearance by the consultant in 
nearly all instances It is of interest in this connection to note that 
during a three-months’ period sixty-nine patients with persistent ab- 
dominal complaints were transferred from the Neuropsychiatnc Serv- 
ice to the Gastrointestinal Section and in only one instance was a 
peptic ulcer found 


ROUTINE MANAGEMENT 

Rest and Exercise —Except for a few patients with severe pain or 
with evidence of complications, all were allowed to be ambulatory and 
to leave the wards from time to time One patient developed a per- 
foration while remaining m bed, two patients were maintained at bed 
rest because of active bleeding, and one patient was restricted to bed 
rest because of partial pyloric obstruction Ambulatory patients regu- 
larly indulged in the mild physical exercise regimen of Class IV as 
conducted by the Reconditioning Division and patients who in later 
convalescence were symptom-free earned out the more vigorous Class 
III calisthenics and sports, including volley ball At one time eight 
symptom-free patients were transferred to the advanced Recondition- 
ing Center and took part in a program requiring vigorous physical 
exercise including drills, hikes and various active sports Provision was 
made for these patients to receive the convalescent ulcer diet and to 
obtain milk regularly between meals All of these patients developed 
recurrence of symptoms and five showed fresh ulcer craters by x-ray 

Diet— Except for a few who manifested severe pain, or who pre- 
sented signs of complications as noted, all patients started therapy on 
a convalescent ulcer diet This diet was given according to War De- 
partment Technical Manual 8-500, a manual of hospital diets pub- 
lished Augut 13, 1941 1 This diet consists of beverages made with milk, 
toast, white or graham bread, butter, moderate amount, cereals, re- 
fined, cooked or uncooked, cheese, cottage, cream and bland, desserts, 
bland, such as custards and puddings, eggs, any style, except fried, 
meat, scraped beef and bacon, fruit, cooked and strained, soup, 
creamed and purged only, vegetables, strained and purged only No 
nuts, salads, sweets or condiments are permitted Certain additions and 
modifications to this standard hospital diet were utilized and are con- 
sidered valuable adjuncts First, meat such as tender lamb or beef, 
usually ground, and fish or fowl were served once or twice daily from 
the beginning Second, orange and tomato juices were served to all 
patients who accepted them readily A few patients did not like these 
juices but very rarely did any patient maintain that these gave him 
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indigestion Raw bananas Merc served u hen available Soft vegetables 
such as summer squash, stewed tomatoes, carrots, beets, spinach, green 
peas, tender string beans, and asparagus tips Mere served without 
straining or purging Seedless jams and nutless candy were permitted 
The special convalescent ulcer diet rich in vitamin 1 U” includes cer- 
tain other food additions and is described below 

Medications —No medications were given routinely Patients were 
permitted to take a Sippy powder or bicarbonate of soda symptom- 
atically early in the course of their illness for symptomatic relief 
Antispasmodics were not used and sedatives were never given regu- 
larly Occasionally mild sedation was utilized for pronounced insomnia 
No attempt was made at alkahmzation as part of the treatment, and 
consistent sedation was not utilized in any case. The majority of pa- 
tients m this senes received no medicanon for ulcer at any time dunng 
their hospital stay Certain medications were utilized in conjunction 
with the special vitamin ‘ U” convalescent ulcer diet. These are dis- 
cussed below 

Gastric Lavage —This procedure Mas earned out only as a therap- 
eutic measure in one panent who had pylonc obstruction, and who 
thus obtained symptomatic relief 

Alcohol -Though the use of alcoholic beverages was forbidden, 
many patients left the hospital on authorized pass from tame to time 
and a number of these obviously drank spintuous liquors. In some of 
them an exacerbation of symptoms which could be attributed to the 
use of alcohol developed, but these symptoms usually subsided without 
special therapy 

Tobacco —Patients were not limited in the use of tobacco and many 
smoked twenty or more cigarettes daily No untoward symptoms 
could be attributed to the use of tobacco in the form of cigarettes and 
in no case did die ultimate course of the illness seem to be affected 
in an untoward manner 

Psychotherapy —Individual psychotherapy by a trained psychiatrist 
was not utilized in any of these patients. The few who might possibly 
have benefited from this form of therapy were ultimately separated 
from the military service, by disability discharge. 

SPECIAL CONVALESCENT ULCER DIET WITH VITAMIN U 

The use of a more liberal high caloric diet in the treatment of 
patients with peptic ulcer is not new The Meulengracht diet of ‘ treat- 
ment by food’ is an established and widely used therapeutic procedure 
The special diet used at Hammond General Hospital is not onh high 
in calories but also contains certain uncooked foods in addition to 
milk, such as raw eggs, large amounts of butter, fresh greens and 
olive oil, considered to be rich m anti-ulcer factor This anti-ulcer 
factor designated os vitamin “U” has been shown to be cffcctne ex- 
perimentally but has not thus far been proved to have a 
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therapeutic effect m the management of patients 4 However, the 
results of therapy in thirty-one cases on this dietary regimen which 
includes vitamin “U” have recently been reported by Cheney 2 All 
the patients reported by him had failed to respond to conventional 
forms of therapy Improvement was found to be highly satisfactory 
in twenty-seven or 81 per cent of these cases 

Of the 478 patients treated in the present group at this hospital, 
forty failed to show satisfactory response to the regular convalescent 
ulcer diet. The failures were placed on the special dietary regimen 
Each of these forty patients complamed of persistent abdominal pain 
With one exception, all showed positive x-ray evidence of active ulcer- 
ation despite long periods of previous therapy Many who were under- 
nourished had failed to gam weight satisfactorily These patients re- 
ceived the following food additions to the regular convalescent ulcer 
diet 


Breakfast Eggs 2, cooked 2% minutes Butter, 2 pats (20 gm ) 

10 a m Eggnog, % liter 

Dinner Butter, 1 pat (10 gm ) 

Salad, 1 serving with special olive oil dressing 

3pm Peanut butter sandwich (with or without jelly) 

30 gm peanut butter (smooth) 

1 pat butter ( 10 gm ) Eggnog, % hter 

Supper Butter, 1 pat (lOgm) 

8pm Eggnog, % hter 

The eggnog formula 4 eggs (200 cc ) , sugar, 30 gm , vanilla, 2 cc , 20 per 
cent cream, 200 cc , milk, 550 cc 

Salad may contain any or all the following lettuce, broccoli, watercress, 
romaine, parsley, tomato, avocado (all fresh) . 

Salad dressing recipe lemon juice, 160 cc , olive oil, 320 cc , salt, 10 gm , 
sugar, 30 gm. 


This diet consists of approximately 4200 calories and contains approxi- 
mately 150 gm of protein, 450 gm of carbohydrates and 250 gm 
of fat 

Certain medications known to contam vitamin “U” were included 
in the treatment First, cerophyl tablets which are made from green 
grass stalks were given in a dose of 5 tablets (2 5 gm ) three tames a 
day after meals and five tablets at bedtime Second, hog stomach 
extract m the form of ventriculin was given in a dose of 15 gm three 
times a day Also, bile salts (Bilron) were regularly administered in 
half gram doses three times a day after meals, as they had been 
shown to be effective in enhancing the activity of vitamin “U” pre- 
sumably by promoting the absorption of this fat soluble substance 
No other form of routine therapy was utilized 

These patients remained on this dietary and medicinal regimen for 
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an average period of one month Those in whom rapid relief was 
obtained were treated for a shorter period, whereas those in whom 
symptoms tended to persist or in whom weight gain was not satis- 
factory were treated for a longer period of time Three patients had 
to be eliminated from this senes because of lack of cooperation or 
for administrative reasons All of thirty-seven who were able to follow 
the treatment in detail showed some improvement and thirty-four 
patients obtained complete relief X-ray studies made after treatment 
showed negative findings or revealed only a persistent deformity of 
the duodenal cap indicative of quiescent ulcer Approximately 80 per 
cent of the patients who were underw eight gained 5 pounds or more 
during treatment. The three patients who did not improve as satis- 
factorily as the others continued to complain of some distress despite 
a lack of x-ray changes indicative of active ulceration. Two patients 
who were considerably underweight failed to gain weight although 
they became symptom-free rapidly and x-ray evidence of ulceration 
disappeared 

ILLUSTRATIVE CASES 

The following three case reports illustrate the benefit of dietary 
therapy in the management of patients with peptic ulcer 

Case I -Duodenal Ulcer of Recent Origin Healed on Dietary Therapy Alone 
-The patient was a 32 year old sergeant with one year and eight months of 
service, the last thirteen months of which were spent overseas He stated that 
he first developed indigestion in March 1944 while on field rations. This consisted 
of npper abdominal, postprandial pain relieved by millt and alkalies. The pain 
usually recurred about one hour after eating and was particularly bothersome 
at night, often awakening him three to four times. He was returned to the mam 
laud and entered this hospital on June 21 1944 three months after the onset 
of symptoms. He had followed a prescribed diet and taken medication conttnu 
ously during this time, but his condition had not unproved materially 

Moderate epigastric tenderness was present on physical examination. A gastro- 
intestinal x ray series showed a constant deformity of the duodenal cap with 
an ulcer crater Gastric analysis revealed highest total aadity of 62 degrees and 
highest free hydrochloric acid of 50 degrees 

On June 22, 1944 this patient was placed on a convalescent ulcer diet. On 
June 26 he was still having considerable discomfort so that he lias placed on 
more frequent feedings, receiving milk and cream, one glass every hour from 
7 rust to 10 pjm If he awoke daring the night he was given more milk and 
cream. Divided portions of bland foods such as nee, potatoes and toast, and 
addiuonal orange juice, were also added to the diet. By July 10 the patient was 
symptom free and was returned to the original convalescent nicer diet. He con 
turned symptom free The gastrointestinal senes was repeated on August 15 and 
showed a residual deformity of the duodenal cap but there was no tenderness, 
instability or spasm and no ulcer crater was demonstrable. 

Comment — This patient experienced persistent ulcer pain for three 
months despite dietary and medicinal therapy, but finally obtained 
complete rebef from an adequate dietary regimen without an> medi 
cations 
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Case IT —Symptoms of Duodenal Ulcer Responding Only to the Special 
Dietary Regimen — The patient was a 31 year old technician, fifth grade, colored, 
with two years and four months of service, thirteen months of which were 
spent overseas Upon entry to this hospital April 4, 1944, he stated that he had 
intermittent, recurrent epigastric pain since July 1943, which was relieved in 
the past on a Sippy regimen. He states that prior to July 1943 he had no similar 
complaints A review of the transfer chart revealed that he had been treated 
with some type of ulcer regimen since July 15, 1943, at which time an x-ray 
senes revealed a duodenal ulcer crater and a diagnosis of duodenal ulcer was 
made He had received several tnals of medications before entry to this hospital, 
including milk with calcium carbonate, gelatin solution, Sippy powder No 2, 
tincture of belladonna and sodium amytal 

When this patient entered this hospital, he was having epigastric pain before 
meals, reheved by food, and was also complaining of considerable night pain 
He weighed 133 pounds, which was 22 pounds below his normal weight. Gastnc 
analysis revealed hyperchlorhydna with a total acidity of 75 degrees and a free 
hydrochloric acid of 57 degrees An x-ray senes showed a deformed duodenal 
cap with an ulcer crater He was placed on a regular convalescent ulcer diet, 
but improved very slowly On May 3 he was transferred to the Advanced 
Reconditioning Center The convalescent ulcer diet was continued but the 
symptoms persisted and he failed to gain weight. On May 22 he was returned 
to the hospital for a repeat of the gastrointestinal x-ray senes which revealed 
that the duodenal ulcer crater was still present On May 23 he was placed on 
the special convalescent ulcer dietary regimen and by May 30 he was symptom- 
free for the first tame By June 28 his weight was 154 pounds, so that in thirty- 
six days on the special convalescent ulcer diet he had gamed 21 pounds On 
June 26 a gastrointestinal x-ray senes showed no evidence of ulcer crater and 
no mutability of the duodenal cap 

Comment —This patient failed to respond to the conventional forms 
of dietary and medicinal therapy, but improved rapidly on the special 
dietary regimen containing Vitamin “U ” 

Case RL— Chrome Peptic Ulcer Reheved by Diet— This 34 year old staff 
sergeant with one year and nine months of service, none of which had been 
overseas, entered this hospital May 1, 1944 He gave a history of having first 
developed “indigestion” five years previously, and although x-ray investigation 
had never been undertaken he had been placed on a modified Sippy diet. He 
stated that in civilian life it had been his practice to follow this diet for periods 
of several weeks to several months after which he would abandon the treatment 
After a few months the symptoms would recur, so that he would then again 
return to the Sippy diet to obtain relief At the time of induction into the Army 
he was symptom-free and remained so until January 1944 when he was admitted 
to the hospital for two weeks because of duodenal ulcer He returned to duty 
but on April 7 because of recurrence of symptoms he was agam admitted to 
the Station Hospital and was then transferred to Hammond General Hospital 

Gastnc analysis revealed hyperchlorhydna with total acidity of 90 degrees 
and free hydrochlonc acid of 68 degrees An x-ray senes showed a deformed, 
mutable, tender, duodenal cap but no evidence of ulcer crater He was placed 
on a convalescent ulcer diet and on June 12, after clinical improvement, he was 
transferred to the Advanced Recondiuomng Center At this time he was asymp- 
tomatic but the diet was continued On June 30 he was readmitted to the hos- 
pital because of a return of his indigestion and on July 7 x-ray revealed a duo- 
denal ulcer crater, with marked deformity, tenderness and irritability of the 



DIET IN TREATMENT OF PEPTIC ULCER 


713 


duodenal cap On July II the tpeaal convalescent ulcer diet and medications 
were started Ha weight at this time was 145 pounds which was 10 pounds 
under ha normal weight In three days he was symptom free but he had brief 
recurrences of pain on two occasions during the month of July Once, this 
recurrence of pain followed ha participation in organized exercises. On August 
8 a gastrointestinal x ray senes was repeated and although a deformed cap was 
found, there was no tenderness, instability or evidence of ulcer crater His 
weight was 149 pounds. 

Covmient —This patient is illustrative of the type of individual who 
has had a history of peptic ulcer for a number of years before entering 
the Army and who in civilian life was able to find an environment 
compatible with his disability He had recurrences of ulcer symptoms 
in the Army He responded to the regular convalescent ulcer diet 
until he was exercised regularly when an ulcer crater developed. He 
then showed rapid improvement on the special dietary regimen, with 
x-ray evidence that the ulcer had healed. 

SUMMARY AND CONCLUSIONS 

1 A total of 438 patients with peptic ulcer were clinically cured 
while taking a liberal convalescent ulcer diet. These patients received 
no routine medications of any kind Almost all of them were ambula- 
tory throughout the course of therapy and all were permitted the use 
of tobacco 

2 Thirty-seven additional patients who were not relieved while 
taking the convalescent ulcer diet were placed on a special high 
caloric convalescent ulcer diet containing raw foods and medicate -ns 
known to be nch in an anti-ulcer factor, vitamin “U”, which has been 
shown to be effective in the treatment of experimental peptic ulcer 
Thirty-four of these patients (92 per cent) were completely relieved 
on this regimen 

3 Although the use of dietary treatment alone has proved highly 
satisfactory in the management of patients with peptic ulcer in this 
senes, it is recognized that this method of therapy may not be appli 
cable to all patients with peptic ulcer and that other forms of treat 
ment may be indicated in selected cases. 
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SYMPOSIUM ON REHABILITATION 


INTRODUCTION 

In a democracy every soldier has the right to expect the best equip- 
ment, the best food and clothing, and the best medical care These 
thmgs the American soldier has received and his record in combat 
attests how well he has used them The scope of medical care in World 
War II has mcreased tremendously It has been broadened to encom- 
pass not only definitive medical and surgical care, but new fields m 
preventive medicine and samtation have also been explored and con- 
quered New concepts m the management of convalescence and re- 
habilitation have been created The battle against disease and injury 
is not won when the last drop of sera has been given or the last suture 
placed in the incision It is not won until the wounded veteran has 
been motivated, retrained, and reoriented for a useful, productive place 
in the community, either military or civilian It is to fulfill this obliga- 
tion that the armed forces have established comprehensive programs 
of rehabilitation and that certain vocational and educational oppor- 
tunities have been made available to the veteran by congressional 
action 

But what has the disabled citizen in a democracy the right to ex- 
pect 5 In the great manpower shortage which accompanies total war, 
the disabled citizen has proved his ability to produce as well as the 
normal man if he is placed in the proper niche Industry has employed 
thousands of handicapped workers and has found that they have no 
handicap, if they are properly placed Their production record, acci- 
dent rate, and absentee record have equalled, or even excelled, the 
records of their normal co-workers These people have earned the 
right to work, they have proved that they can do the job It is up to 
the democracy to see that they are given the opportunity 

Rehabilitation is primarily a medical problem, but the doctor alone 
cannot begin to accomplish this mission It is a job for team work, the 
doctor as captain of the team of specialists m the whole broad field of 
rehabilitation— physical educators, physical therapists, psychologists, 
occupational therapists, social workers, vocational guidance experts— 
all working together to treat the WHOLE man We as physicians 
must rededicate ourselves to the treatment of the patient, not alone the 
disease "We must know the science of medicine but practice the art 
We have new responsibilities and new opportunities in this great field 
of rehabilitation It is our job to do 

Howard A Rusk 
Colonel, Medical Corps 
Chief, Convalescent Services Division, 
Office of The Air Surgeon 
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CONVALESCENT CARE AND REHABILITATION IN THE 
ARMY AIR FORCES 

A New Challenge of Postwar Medicine 

Colonel Howard A Rusk* 

Medical Coups, Asm of tiic United States 

That all wars make some constructive contribution has once again 
been demonstrated by the technological and scientific advances, neces- 
sary for survival, made in this present conflict. Medicine has kept 
pace with these advances by new research and study on the care of 
the human body when exposed to the stresses and strains of new and 
abnormal physiological requirements-in the stratosphere, under the 
sea and on the surface of the earth We have learned much of how 
man must adjust his physiological mechanism to meet the rigors of 
these strange, new and often terrifying environments It is not, how- 
ever, man’s body alone that is affected by the rigors of war, it is prob- 
ably psychologically and emotionally that he pays the greatest toll 
Medicine has accepted the challenge of total war and the great ad- 
vances which have been made are not only in the scientific and tech- 
nical fields but also in those of human relationship the bond between 
the patient and the doctor has had a rebirth Thousands of doctors 
and millions of men arc coming out of this \\ ar with closer ties than 
ever before The science and art of medicine have become welded 
inextricably to meet the physical and spiritual needs of man 
This has been particularly true in the field of comalescent care and 
rehabilitation, where a close patient-doctor relationship has become 
the keystone of the treatment and management of casualties returned 
from combat theaters Early in the war v hen the conservation of man- 
power made necessary a comprehensit e program, m order to reclaim 
every man possible for the military service, the Army Air Forces 
formulated a program based on this concept 

In those uncertain days, evcr> man hour of training in the Air 
Forces was unbelievably important Our radio schools, mechanics 
schools and flying schools worked around the clock, twenty-four 
hours a da) seven days a week In spite of this emphasis we still had 
in our military hospitals thousands of men who had completed their 
definite medical care and now mcreh sat around waiong for time to 
complete their convalescence These hours spent in boredom without 
anv purposeful actnity did not contribute to the mission of the Army 
Air Forces 

Chief Om\ afesccnt Training Drvmon Office of the Air Surgeon TnC'. 
ington D C, 
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THE AAF CONVALESCENT TRAINING PROGRAM 
It was in an effort to provide for the purposeful utilization of this 
hitherto wasted time and to provide a program of activity which 
would be an adjunct to the definite medical care of the sick soldier 
that General H H Arnold, Commanding General of the Army Air 
Forces, in December 1942, ordered that a Convalescent Training Pro- 
gram be established in all AAF hospitals under the direction of Major 
General David N W Grant, M C , the Air Surgeon, since its incep- 
tion at that time, over sixty million man-hours of physical and educa- 
tional training have been given in Army Air Forces hospitals— sixty 
million man-hours of productive tame which would have been wasted 
The teaching rate at the present time is in excess of four million man- 
hours per month 

A Convalescent Training Program is provided for the ordinary sick 
precombat trainee as well as for the battle casualty Physical recondi- 
tioning is accomplished by a systematic, graduated senes of calisthenics 
and corrective exercise These are first given in their mildest form 
even to bed patients The exertion is gradually increased as the patient’s 
physical tolerance and general condition improves until he is able to 
participate in a fully organized program of drill, hikes, active recrea- 
tion and fatigue duties Exercises begin in bed postoperattvely as soon 
as the patient’s condition permits, which prevents muscular atrophy of 
the unaffected parts and general deconditioning A pneumonia patient 
begins deep breathing, hand, arm and chest exercises as soon as his 
temperature is normal This simple, early exercise routine not only 
improves the muscle tone of the patient but is an excellent morale 
factor 

Designed for a dual mission, the Convalescent Training Program 
aims, first, to send the soldier back to duty in the best possible physical 
condition in the shortest period of time, secondly, to teach the soldier- 
patient something that will make him a more efficient and effective 
fighting man Under this plan, physical activity and military education 
have become as much a doctor’s prescription as drugs and diet Mus- 
cles are not permitted to atrophy, for reconditioning exercises start 
the moment the acute illness or surgery is terminated Minds do not 
become stagnant Time formerly wasted in reading comic books and 
adventure stones is spent purposefully The classroom has been moved 
into the wards, and training films, chemical warfare classes, radio code 
practice periods and discussions on why we fight and the postwar 
world have become an integral part of the hospital day Radios, car- 
buretors and even airplane engines are brought mto the wards and 
the sun rooms The hospital has been transformed mto a combination 
gymnasium, schoolroom, machine shop and New England Town Hall 
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PHYSICAL kEHABILITATlON 

Earl) in the program it was noted that, to obtain maximum results, 
reconditioning had to start at the earliest possible moment following 
acute disease or injury, and it had to be purposeful and progressive, 
starting with bed exercises taken ten minutes twice dady and gradually 
increased to four or five hours a day of physical activity Special cor- 
rective exercises w ere designed to meet the military needs and experi- 
enced physical training instructors assigned to administer them A 
positive attempt was made to correlate ward fatigue and detail work 
with the soldier’s disability' to aid in functional recovery Men with 
hand, finger and wrist injuries were given faogue dunes that involved 
finger and hand manipulation while those with bad backs or knees 
v ere given duties -which aided m their recovery by strengthening the 
affected part. A special booklet, AF Manual No 23, Handbook of 
Recovery , J was designed as a prescription blank for all types of ortho- 
pedic injuries, a nine-page secnon on anatom-, , physiology and path- 
ology', written in simple language, demonstrating to the GI soldier 
why he is in the program, the value and effect of active exercise, how 
bones, muscles and nerves arc made, what happens when they are in- 
jured, and how they heal, a two-page descriptive prescription for the 
specific injury, which shows the soldier-patient by' diagram the normal 
function of the affected part, his diagnosis, the ty'pe of physiotherapy 
prescribed, illustrated active exercises to be done with and without 
supervision, and a personal objective recovery chart which the patient 
maintains himself This has been a very effective innovation, as it not 
only gives the patient an insight into and understanding of his condi- 
tion but by competing with himself, a greater motivation An accom- 
panying instructors manual, 5 AF Manual No 24, Handbook for Physi- 
cal Retrammg, has been prepared for the guidance and use of the 
physical reconditioning instructors in order that they may properly 
administer and supervise the exercises so as to obtain maximum results 

Another publication which is meeting with widespread approval is 
the crutch-walking handbook, AF Manual No 49, Let's Walk 8 Unique 
m its presentation, this booklec deals with the functional aspects of 
walking with the use of aids It first gives the patient a brief, psycho- 
logical orientation to his disability and then proceeds to demonstrate 
objectively through the use of illustrations and charts the factors in- 
volved in walking with aids, the muscles which must be utdized and 
therefore strengthened to use walking aids effectively, the technics and 
gaits of walking, practical hints on the care of the aids, and, most 
important, insight and motivation. t 

End Results —More interesting, honever, and perhaps more w " 
than the means used to meet our objectives, are the ends J 4 * 

The experience with the Convalescent Training Program 
tv, cnty-eight months has contributed some interesting 
the pertinent observations are that 
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1 Hospitalization time has been shortened, 

2 Hospital readrtussions have been reduced, 

3 Sick leave has been practically eliminated except in extraordinary 

cases, 

4 The morale of the soldier-patients has been immeasurably im- 

proved, for they have been kept interested and busy m pur- 
poseful activity 

A number of interesting clinical studies have been made Van 
Ravenswaay and his co-workers 4 studied 645 patients with virus pneu- 
monia, treated in one acute ward They were then assigned to alternate 
convalescent wards In Ward I, “nature was permitted to take its 
course” men sat around and went back to duty when they and the 
medical officer felt they were able In Ward II they were kept in 
bed until their sedimentation rate had reached 10 mm in one-half 
hour and they were then put m a reconditioning program, beginning 
exercises for one-half hour the first day and increasing progressively 
until the twelfth day, when the patient was participating in a full six- 
hour day of physical training, mass games, competitive sports and 
active recreation, including a 10-mile hike Group I averaged forty- 
five days of hospitalization, with a 30 per cent recurrence rate, Group 
II, at the end of thirty-one days, was discharged to duty, with but 
a 3 per cent recurrence rate forty-five days’ hospitalization, unsuper- 
vised, thirty-one days with graduated conditioning— a 30 per cent 
recurrence rate compared with a 3 per cent recurrence rate 

Karpovich and his associates at the School of Aviation Medicme, 
San Antonio, Texas, have studied a similar group of 200 aviation cadets 
convalescing from virus pneumonia 5 Using a modification of the 
Harvard step test and starting as early as the first afebrile day, Kar- 
povich found that by the reactions to this test it was possible to 
determine, with a degree of accuracy, the patient’s ability to enter 
into, and the degree of participation in, the Convalescent Training 
Program activities An interesting by-product of Karpovich’s observa- 
tions was that patients being tested required an average of five davs 
less hospitalization time than those participating in the general pro- 
gram, which certainly points to the fact that these men can tolerate 
an even more strenuous reconditioning program 

Colonel Gilbert Marquardt, M C , Chief of the Medical Service 
at the AAF Regional Station Hospital No 1, Coral Gables, Florida, 
has recently made an interesting observation on a small group of pa- 
tients recovering from virus pneumonia 6 These patients were clin- 
ically well but still had definitely positive x-ray findings They were 
put on hyperventilation every waking hour, twelve times a day, and 
serial x-rays were made every twelve hours Over 90 per cent of the 
patients m this series became x-ray clear in a period of ninety-six 
hours Further studies are being made at this station, having the pa- 
tients hyperventilated even during the febrile stages of the disease to 
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determine if such a procedure Mill aid in the prevention of patchy 
atelectasis 

Earl) in the operation of the AAF Convalescent Training Program 
it was noted, clinically, that orthopedic patients requiring fixation of 
a specific member did not, if kept in top physical condinon generally, 
show the usual degree of muscular atrophy in the fixed part and that 
when the cast was removed, they could be reconditioned to duty in 
approximately one-half the usual convalescent time This has saved a 
tremendous number of noneffective man hours for the Air Forces 
This clinical observanon certainly gives food for further thought and 
phvsiological study 

Physical Fitness Testing and Physical Training of Convalescent Rheu 
mafic Fever Patients--As a part of the AAF Rheumatic Fever Control 
Program, 7 Karpovich, Weiss, Starr and Ershler have recently presented 
a preliminary report of their work on physical fitness testing and phys- 
ical training of convalescent rheumatic fever patients a Because of the 
chrome, recurrent nacure of the disease and the possibility of disabling 
cardiac sequelae, it was felt that special emphasis must be placed on 
standardization of physical activity and convalescent training for these 
patients through building a group of graduated physical fitness tests 
which could be used in conjunction with clinical observanon to de- 
termine the rate by which the patient could safely be permitted to 
progress to successively more strenuous physical aenvity Using a 
modification of the Harvard step test with two benches 12 and 20 
inches in height and a cadence of twenty-four steps per minute, phys- 
ical testing was started when, m the judgment of the medical officer, 
the panent should be permitted to be out of bed in a chair The first 
test involved twelve step ups m thirty seconds, using the 12-inch stool 
Criteria for passing the test are a pulse rate less than 100 per minute 
one minute after the exercise and good coordination in tile per- 
formance. If the fiatient passed this test and the medical officer con- 
curred, he was allowed to be ambulatory in the ward. Using the same 
criteria the next test involved twelve step-ups in thirty seconds, using 
the 20-inch stool In this test is was found that body metabolism m the 
a\ erage individual was raised eight to ten times If this test was passed 
the patient was placed on a program of graduated ward calisthenics 
These exercises were given for ten minutes twice daily to start, and 
over a period of approximate!! three weeks, they were then increased 
to thirty minutes twice daily The exercises used at the start of this 
program have been found to raise body metabolism roughly three 
times. The degree of the exercises during this period was gradually 
increased to a level which raised the metabobe rate seven to mne 
timi^ above normal 

The next level of physical fitness testing Mas designated the pro- 
gressive test, consisting of twenty-four step-ups per rrunute to a 20 
inch bench for a period up to five minutes Scoring was based on the 



720 


HOWARD A RUSK. 


duration of the exercise plus the pulse rate one minute after exercise 
If the patient made a minimal passing score on this test and the medical 
officer in charge concurred, he was placed in the barracks phase of the 
program with a minimum stay of two weeks m each of four periods 
In the first period, physical training was given 'for forty minutes daily, 
in the second phase, fifty minutes daily, m the third, seventy minutes 
daily, and in the final period, for ninety minutes The intensity of the 
exercise was increased in each period and progressions were made only 
with concurrence of the medical officer m charge Progressions from 
period one to period two were automatic after two weeks, but pro- 
gression from period two to period three was dependent upon the 
score made on the progressive test. To date, approximately seventy 
patients have been used m the study with no recurrences or other 
untoward reactions 

Some five thousand patients of all types have been studied on their 
day of discharge from AAF hospitals with the standard AAF Physical 
Fitness Test, consisting of chin-ups, sit-ups and running against time 
These patients averaged approximately 3 per cent better scores than 
the average made by troops on duty status at the same bases It is 
felt that this is evidence of the fact that, following the hospital’s 
Convalescent-Reconditioning Program, men are being returned to 
duty ready for duty 

The Undesirable Effects of Bed Rest— During the past year there has 
been tremendous interest m the physiological and psychological prob- 
lems of bed rest, and already material is accumulating in the medical 
literature in this field, with many additional studies currently being 
carried on 0 Keys, 10 working with conscientious objectors and studying 
them under carefully controlled conditions of complete bed rest for six 
weeks, in his preliminary observations has noted that these individuals’ 
reaction time is reduced approximately 5 per cent, that coordination is 
markedly decreased, especially in the proprioceptive senses, that blood 
volume is reduced from 10 to 20 per cent, and there is a reduction on 
an average of 11 per cent in the size of the heart He noted that in 
the standard work test, after a period of bed rest, there is a reduction 
of cardiac effectiveness with a relative tachycardia, both at rest and 
m work tests, work formerly done with a pulse rate of 125, on the 
first day after prolonged bed rest would often cause the pulse to reach 
170 He noted further that it takes a period up to sixty days to recover 
normal pulse rate for the same work load A mounting pulse rate 
even at complete bed rest under basal conditions was also observed, 
pointing to the increasing incapacity of the heart to maintain the 
circulation adequately Keys also noted that it is very difficult to keep 
a patient in positive calcium balance, especially during the early days 
of bed rest, and that more than twice the amount of protein in the 
diet is necessary to keep the patient in normal nitrogen balance There 
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is also a marked increase in the urinary output of thiamine and nbo 
flat in 

Clinical and Iaborator> investigations notv under ttay point toward 
the necessity for a broad research program in this whole field and a 
better understanding by the medical profession of the decondiaomng- 
rcconditionmg phenomena of the individual who is confined to bed 

EDUCATIONAL RETRAINING 

The second aspect of the AAT Convalescent Training Program for 
the prccombat soldier-patient is a teaching program designed to in- 
crease his military knowledge and make him a better soldier The 
educational program is designed to meet the needs of all special types 
of Army Air Forces installations In basic training centers, the emphasis 
is on self-protection, gas warfare, camouflage, booby traps, map read- 
ing, care of equipment and medical aid All types of training, orienta- 
tion and morale films are used daily Training aids, visual aids and 
handicraft, with model airplanes, tanks, ships and camouflage nets 
have proved of excellent educanonal and corrective therapeutic value 
Special classes have been organized both for the teaching of men 
educationally retarded and giving instruction in subjects such as math- 
ematics and physics for patients scheduled to take later air crew or 
technical training A daily summary of current affairs and an orienta- 
tion course in military geography are a part of all curricula 

In the technical schools the program is modified to meet the special 
needs of the patient At the radio schools, special code receiving sets 
and sending keys have been placed in the hospital wards so that men 
may continue to increase their skill even while in bed During certain 
periods of the day the wards are blacked out and the men send and 
receive blinker code from bed to bed Formerly it was noted that men 
would lose their code speed after a week without practice Now our 
patients are leaving the hospital with maintained and, in many cases 
increased speed. 

In the hospitals serving the flying schools and tactical units, geog- 
raphy, geopolitics, airplane identification, reptile-insect-pest control 
lectures, lectures on arctic and tropical medicine and field sanitation 
are the subjects stressed Medical officers have designed a senes of 
patient-doctor talks to give the men a knowledge of the symptoms, 
cause, treatment and prevention of vanous tropical diseases This has 
been of tremendous help in onentmg these soldiers to their new en- 
vironments and allaying the fear that comes naturall} when going into 
unfamiliar surroundings. 

ROLE OF THE AAF CONVALESCENT HOSPITAL 
Based on observations of the medical, physical, psychological, loca- 
tional and social needs of men returning from overseas combat and a 
realization that the Convalescent Training Program as earned on in 
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AAF regional and station hospitals was not designed to meet these 
specialized needs, special AAF convalescent hospitals were activated 
on September 18, 1943 Originally known as convalescent centers and 
subsequentlv renamed “convalescent hospitals,” they were at first 
attached to existing operating facilities but as the increased need and 
desirability of operating such facilities as independent units became 
apparent, the convalescent hospitals were relocated, often taking over 
entire army posts 

Operated by the AAF Personal Distribution Command, these hos- 
pitals provide convalescent training programs designed to meet the 
needs of the whole man, whatever they may be Patients are admitted 
to these hospitals from ASF general hospitals, AAF regional and station 
hospitals upon completion of definitive medical care, directly from 
airports and seaports of debarkation, and from AAF redistribution 
stations, if in need of rehabilitation Every skill and effort is centered 
on the task of reconditioning as many men as possible in the following 
sequence of possibilities 

1 Return to an AAF assignment in original military occupational 
specialty, 

2 Return to an AAF assignment in a new military occupational 
specialty compatible with civilian and military education and experi- 
ence and physical condition, 

3 Return to civilian hfe as self-sufficient individuals, both socially 
and economically, 

4 Discharge to the Veterans Administration 

Program for the Soldier-Patient Who Is to Be Reactivated —For the 
soldier-patient who is to return to duty status there is an intensive 
program of physical rehabilitation, educational retraining, psychologi- 
cal readjustment, and resocialization Men are brought to the peak of 
physical fitness through competitive team play, progressive and gradu- 
ated calisthenics, and active recreation, which includes athletics, bi- 
cycling, horseback riding, fishing, swimming. Inking and skiing Mili- 
tary training is provided for further specialization in the majority of 
military occupational specialties applicable to the Army Air Force 
In addition to class and individual instruction in such subjects as ad- 
ministration, clerical training, supply, teletype operation and repair, 
radio code, graphic arts, navigation, Link Trainer, gunnery, aircraft 
mechanics, automotive repair, canvas and leather xyork, electricity, 
aircraft instrument repair, machine shop practice, photography, radio 
operation and repair, sheet metal work, welding and woodworking, 
practical experience is provided by “on the job” training in these 
subjects 

Patients also have opportunities to enroll in numerous academic 
classes, shop classes and hobby groups Through the United States 
Armed Forces Institute and near by local educational institutions, many 
uf these courses can be taken for high school and college credit Jour- 
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naksm, radio broadcasting, dramatics, art, handicrafts and many other 
avocaoonal activities are more than divcrsional in that they provide 
the media, along with well-rounded and complete recreation programs, 
for psychological adjustment and resociahzation 

Psychological Readjustment and Resociahzation —A well-rounded 
and diversified program aimed at psychological readjustment and re- 
socializanon is of prime importance when dealing with patients return- 
ing from combat theaters. Any man returning from combat must make 
a great adjustment, both physically and emotionally There is an 
obvious endocrine imbalance in the men who have lived in "condi- 
tion red” for weeks, months, and— sometimes years' Most of these men 
returning from combat are fatigued to the nth degree, both physically 
and mentallv They must have sufficient tune and understanding care 
dunng this period of human conversion from wartime to a fieacetime 
status 

When a man enters the army he is thrown into an entirely new en- 
vironment and loses contact with many of the environmental influences 
which have been controlling factors of his behavior He no longer 
comes in close contact with many of the social institutions familiar to 
hipi with civilian life His attitudes, habits, concepts and values during 
civilian life were built largely on his day-to-day associations with 
these familiar institutions of social life. In the army he no longer 
comes in dose contact with these social institutions and he, therefore, 
is forced, because of factors m his new environment, to adopt a new 
set of attitudes, values concepts and habits When he leaves this 
country to enter a theater of operations, because of military necessity 
die distances involved cause his contacts with these stabilizing factors 
to become even less and as a result, those attitudes values, habits and 
concepts are altered by the environment and mores of his even more 
restricted fields of interests 

The Army has done a splendid job in keeping the man in combat 
Imked as dosely as possible to the home ties Our improved mad 
systems, communications, orientation programs, wide use of movies 
and simdar factors have made home seem much closer to the fighting 
man of today than to the soldier of twenty-five years ago But Aachen, 
Leyte and Bologna are not Cleveland, Pasadena and Kansas City The 
environment is different, the life is different, the daily objectives are 
different, and it only follows that a man s thinking behavior, concepts, 
ideas and values are different. When a man is wounded in combat 
and goes to the hospital, there is usually a temporary psychological 
relief, even though his wounds may be serious, due to the fact that he 
is alive, is out of combat for the present at least, however, neu prob- 
lems present themselves problems that involve his whole future. He 
loses contact with the men with whom he has lived and fought in close 
association the men who have to a large degree replaced his civilian 
associates. Regardless of the fine medical care that the casualty receives. 
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he is changed by his army experiences, he is a different man than he 
was before combat, different than he was before he was wounded 
He is not necessarily a psychiatric casualty His mental and moral 
fiber may be as tough or even tougher than before, but he has been 
out of touch with the normal activities of his normal civilian life His 
attitudes, values and habits, of necessity, have changed The restora- 
tion of these attitudes, habits, values and concepts accepted by Ameri- 
can society must be a part of his medical treatment By providing the 
soldier-patient with a laboratory of opportunity through physical 
reconditioning, educational-avocational pursuits and recreation he will 
regam those traits compatible with normal behavior patterns By stim- 
ulating interest and motivating the patient to participate in such activi- 
ties his center of interest is transferred from himself to the activities 
m which he is participating, with resulting adjustment and resociah- 
zaoon 

In an AAF convalescent hospital each patient is assigned to a per- 
sonal physician who becomes his “family doctor” for the period of his 
hospitalization This personal physician has a paramount place m the 
AAF convalescent hospital He is the captain of the team of medical 
specialists, physical therapists, educators, athletic trainers, occupational 
therapists, social service workers, personal counsellors and vocational 
guidance experts, and as such, integrates their efforts m the treatment 
of the whole man 

The latest in physical' rehabilitation technics, use of prosthetic de- 
vices, teaching of factors inherent in daily living, and skills needed by 
those who have physical and psychological wounds are available All 
personnel have been carefully selected on the basis of experience and 
demonstrated ability, and many have taken special courses at the 
Institute for the Crippled and Disabled m New York City and at 
seminars conducted by the Office of the Air Surgeon and the AAF 
Personnel Distribution Command 

A special program has been developed in the Army Air Force for 
combat casualties suffering from operational -fatigue Pioneer work was 
done in this field by Grinker and his associates 11 Hastings, Murray 
and Wright 12 have also added to the knowledge of this condition and 
its diagnosis and management As an adjunct to this definitive psychiat- 
ric care, the AAF Convalescent Training Program, through its di- 
rected activities, has proved of value m the emotional adjustment of 
these patients through a program of planned physical activity, com- 
petitive sports, and nonconcentrative types of teaching The great 
majority of men suffering from operational fatigue so treated are re- 
turning to duty m the Army Air Force 

Program for the Soldier-Patienf Who Is to Leave the Service —For the 
men who are to be separated from the service there is, in addition to 
■ e physical reconditioning, educational training, psychological re- 
'<v in ; .. and resociahzation opportunities, a complete program of 
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' ocational guidance based on tchici cinent, aputudr and fancaonal 
testing and interests determined hv a senes of short \ ork experience. 
In these short work experience under a staff of experienced voca 
tional instructors, the patient his an opportunity to participate m a 
unersified educanonal program unbracing academic subjects, com- 
mercial skills, photography, art woodworking, metal shop, welding, 
machine shop practice, automotnc repair and a host of similar fields 
Inc man learns not onlv what he likes to do but he learns what he 
is able to do, both in terms of abiliLv md m terms of any handicaps 
he may ha\c He knows at the end o| this period what he enjoys 
doing, w hat he is able to do and die occupations for which he pos- 
sesses aptitudes. This information is correlated b> a skilled vocational 
counsellor with the job opportunities in the field chosen, and the 
patient upon discharge from the hospital has a complete objective 
vocational profile 

At this point the community and appropriate governmental agencies, 
notably the Veterans Administration, must take over It is the mission 
of the armed services to retain diese men in the service until they have 
reached maximum hospital improvement, which includes all of the 
rehabilitative procedures that hate been described, and to send these 
men back to die community as motivated individuals, eager and ready 
to take their place in the community life of a democracy It is here 
that the community must take responsibility for aiding these men in 
^ng a self-supporting, seLf-respectmg life. There is a great need 
for a broad educational program at the community level so that labor, 
industry and the relatives and friends of the returnee will understand, 
m some measure, his problems and how they can help him to meet 
them Time, sympathetic understanding, and patience are the primary 
requisites. 

Much has been wntten on die subject of the reception of the dis- 
abled soldier If we remember that the primary rule is “It is the 
MAN and NOT the DiSABiLm,” and we look upon him as such and 
use the simple rules of good manners and common sense, the problem 
is readily solvable The civilian physician who is going to take over 
a large part of this load must aid in the broad, civilian educational 
Program so that the civilian population will understand what happens 
physically and emotionally to the man returning from the wars and 
how to meet the problems involved 

POSTWAR IMPLICATIONS 

Tie experience gained m convalescence and rehabibtadon in military 
medicine presents new opportunities in civilian practice, postwar Re- 
habilitation is not primarily a tnihtan problem Eleven thousand men 
were avounded m the first ten days after “D Day During that same 
Penod of time, over 25,000 civilians were injured in the United States 
m automobile accidents alone, even with gasoline rationing It has been 
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estimated that there are 800,000 incapacitating accidents occurring 
each year m the Umted States There are between 3,000,000 and 
5,000,000 physically handicapped citizens m this democracy who are 
in need of some type of physical rehabilitation War only focuses the 
spotlight of pubhc opinion on this great national problem 
There is a great need m this country for a planned program for the 
patient to fill the dead space between acute illness and the ability to 
leturn to a productive occupation A typical case in civilian hfe in 
one of our large city hospitals will illustrate this point A 50 year 
old male, a high line electrician employed by a large utilities company, 
enters the hospital with his first cardiac breakdown He is examined 
by the resident staff and the diagnosis of degenerative heart disease 
with decompensation is made The diagnosis is checked by the visiting 
physician and proper treatment instituted After a short period of time 
liis heart is compensated and, following a brief period of rest, he is 
ready for medical discharge, usually with this advice “Here’s your 
medicine, take it regularly, as directed, and report back to the clinic 
m two weeks You know, of course, that you will never be able to do 
any strenuous work and you cannot continue with your job as a high 
Ime electrician ” If we stop there, the bottom drops out of this pa- 
tient’s world, he says to himself “I can’t stop working, I have chil- 
dren in high school, my house isn’t paid for, my insurance won’t be 
paid up until next year, all I know is an electrician’s work on the high 
line I have to work And he disregards the doctor’s advice— and 
dies Or, he reports to his employer and asks to be retired on a pension, 
if he is eligible— a physical and psychological cripple, his living stand- 
ards reduced 50 per cent, Ins buying power decreased 50 per cent— 
an unwilling liability to himself, his family, and to die economic 
structure of his country This must be avoided 

The doctor alone, however, is not responsible for the solution of 
this problem Labor and industry must play an active part in solving 
this man’s problem, in salvaging lum for some type of productive work 
within his physical capabilities, and a rehabilitation program must be 
set up to meet this need If a representative of labor and industry, a 
skilled vocational guidance expert, could go to this man early in lus 
hospitalization period and say “I represent your company and labor 
You are not going to be able to continue with your old job, with this 
type of cardiac disability, but there are fifty jobs in your company 
diat you can do and we will start right now in the hospital on your 
retraining for a new job,” the problem would soon be solved A re- 
habilitation program that starts at the bedside and follows through to 
purposeful placement' If such a program were established, the patient 
would retain his self-iespect and ability to be self-supporting, industry 
would save the required pension, labor would save a valuable work- 
man, democracy would retain its economic level Such a program 
He carried on with proper teamwork medicine and all of its allied 
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sciences working with labor and industr) to care for the man as a 
whole 

Rehabilitation Centers, established at key points, working both on 
an in-patient and an out-patient basis, with direct association with 
hospitals and offering a program of physical and mental rehabilitation, 
vocational guidance, with opportunities for short-work experience and 
vocational testing, and, for the more severely handicapped patients, a 
sheltered workshop, would reclaim a large percentage of these unfor- 
tunate individuals from hopeless dependents to proud, self-sustaimng 
individuals 


The growing interest in the field of physical medicine opens a great, 
new field in rehabilitation first, physical medicine as it pertains to 
definitive treatment and its utilization in the diagnosis and treatment 
of disease, secondly, physical medicine in its broadest sense medicme 
in its relationship to environment, occupation, social status, and in the 
specific field of individual rehabilitation, utilizing as the basis the great- 
est physical potentialities— the potentaabaes of oneself, the science of 
retraining and utilization of these potentialities and the art of such 
application, 

Hospttals must be made mto institutions of opportunity The aver- 


age patient in the hospital suffers but 10 per cent of the time and is 
bored to death the remaining 90 per cent. The hospital must take its 
place in the community with programs that aid the patient in his re- 
orientation back to normal living Occupational therapi , prevocational 
therapy, vocational guidance, and opportunities to broaden the pa- 
tient’s knowledge m his field of work, geography, languages, litera- 
ture, and interesting short courses in problems of daily living, should 
be made a part of the hospital routine Hundreds of interesting films 
and slides are available through the various agencies and foundations 
and may be obtained by the asking They could be shown daily in the 
hospital wards All types of literature on foreign affairs, living m a 
democracy, homemakmg, avocations and hobbies— all are available 
readily Convalescent patients with talent are an ever-available source 
of teachers and lecturers, and all types of civilian organizations are 
available to organize and implement-even take over-such programs 
m the community if they are shown the need for, and the potentialities 
of, such a program Sporadic programs of this type have already 
proved to be eminendv successful, and if this new concept became 
endemic, it would have a tremendous bearing on the social hfe in this 
democracy and would greatly strengthen the her stone of medical 
practice— the patient-doctor relationship 
Onr medical schools and their faculties must meet this great chal- 
, m J dude “ 3 ma, ° r P 3 " of thclr curricula the practical rela- 
uonship of disease to economic, social and environmental factors The 
young physician must be made to realize that treatment of disease is 
only a part of his problem, he must also treat the patient The phys- 
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ician must know the science of medicine but practice the art To meet 
the challenge of rehabilitation there must be a group of specially 
trained physicians who know disease and disability in its relationship 
to the economic, social, vocational and environmental factors, who can 
“captain” a team composed of specialists trained in the ancillary sci- 
ences physical education, social service, occupational therapy, voca- 
tional guidance, psychological testing, and physical medicine This 
physician would be a specialist m the field of orthergasia, which liter- 
ally means “conditioning for normal function and adjustment” Nor- 
mal function and adjustment— the goal of rehabilitation 
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PSYCHIATRIC DISORDERS IN COMBAT CREWS OVERSEAS 
AND IN RETURNEES 


Lt Colonel Ro\ R Grinkcr 
Mqiical Corns, Assn Am Foscrs 

Psychiatric disturbances that result from exposure to the stress of 
combat ac term star neuroses In the Air Torccs we use the euphe- 
mism “operational fatigue," an inheritance of peacetime aeronautics, as a 
convenient disguise for those who find the term “neurosis” unpalatable 
This docs not signify that fatigue itself is all-important as a causative 
factor nor that fatigue is a frequent symptom I propose to discuss 
these w ar neuroses as the) appear ov crscas in combat and as they arc 
evidenced m this country among returnees The latter group arc of 
more interest to this audience since they closely approximate the prob- 
lems that all ph>sicians in the military service and civilian life will 
encounter among men u ho arc separated from the services w ith med 
ical discharges or are demobilized at the end of the war 


PSYCHIATRIC DISTURBANCES IN WAR THEATERS 
Interacting Factors In Their Production —To understand war neuroses 
one must know what internal and external factors interact in their 
production They depend on the relationship of determinable forces 
such as the individuals psychological predisposition, his motivation 
and training and the morale of his unit, on w hich indeterminable acci- 
dental factors of stress operate 

The Individual's Psychological Predisposition —Obviously the reac- 
tion of the man himself under stress carries with it the coloring of his 
previous personality In the Air Forces we have special psychiatric 
screening processes which are fairly successful in rejecting men with 
overt neuroses from flying training It is not so easy to detect latent 
psychoneuroses or personaht) trends which predispose soldiers to 
react with war neuroses early in combat. We have found that men 
with psychosomatic disturbances, that is, functional visceral troubles, 
are almost certain to tract quickly under stress with an increase in 
their symptoms. Compulsive-obsessive characters do not do well since 
Uieir ritualistic defenses quickly break down, uncovering anxieties and 
depressions Furthermore, people with depressive characters react 
hadly to the loss of comrades and usually succumb to long-lasting 
melancholia. There are certain general personality types predisposing 
“ “7 breakdowns, among winch may be mentioned the extreme! v 
I gssive and dependent person co nstantl) expecting injury to himself 

*** ConTal ““ nt Hospital, Don Ce Sar Place, Sc. Peteiri.org 
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the overcompensated, tough individual who has never experienced 
subjective anxiety, and the schizoid person who is rather seclusive and 
difficult to get along with and who uses flying as a means of escape 
from close interpersonal relations All these characteristics and latent 
tendencies are so ubiquitous that it is almost impossible to weed them 
out Yet it is a matter of chance as to whether the stress will become 
severe enough to precipitate them into a neurosis 
Recently we have heard criticisms of the numerous rejections for 
psychiatric causes It is contended that if a boy is willing, the Army 
should take him and through strict discipline and training make a man 
of him That is a sure way to slow the war effort and rum these boys 
Army life and certainly combat is a tough busmess and, as I shall point 
out later, causes more psychological regression than growth Psycho- 
neurotics well adapted to some form of civilian life should be undis- 
turbed in their adaptation or at best used only for some special army 
task in a particularly favorable environment This is not a theoretical 
postulate but is based on practical experience 
Motivation and Training —Another aspect of the man himself is his 
motivation There are many individuals who have strong motivation 
for flying but not always of a healthy type The man who flies to get 
away from people, from earthly problems, or to overcompensate 
against his feeling of weakness on the ground, does not have a healthy 
motivation This is more likely to be the initial result of strong iden- 
tifications with firm but kind father figures and later with the strong 
and respected leader of the group 

Good training and confidence in his ability is a fortification that 
often protects the soldier against overwhelming anxietv while under 
severe stress Lack of confidence m one’s ability is often an important 
predisposing factor m creating excessive and uneconomical anxiety 
Personal and Group Morale —In modem warfare, combat is earned 
on m relatively small groups into which men are mtegrated as early as 
possible in training The mdivi dual’s relationship in the group as a 
brother to all the other men and as a son to the leader is important in 
establishing good morale which is the most essential protective armor 
against war neuroses Morale is not the result of subscription to high- 
sounding ideologies or ideals of which there are relatively few in this 
war That type of morale may function when one’s country is at- 
tacked and one’s family and friends are persecuted or tortured but 
even the Russians have plenty of war neuroses But for our Army, war 
is a dirty business and simply a task that the soldier must finish as soon 
as possible m order to return home 

The best morale that can be expected depends on a good interper- 
sonal relationship within the group In such a setting die soldier loses 
his individuality, correspondingly his weaknesses, and assumes the 
strength and fearlessness of the group confidence in its ability and its 
rs The leader must, of course, be strong enough to inspire con- 
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fidcncc, be fair and equitable to all his sons, and bate a reasonable 
amount of courage himself Wien morale breaks down because of 
disturbances in leadership, the indiuduil quickh crystallizes out of 
the group solution and becomes an individual again, filled with anxiety 
concerning his own sclf-prcscn ation In this state he is on the way 
toward the development of a neurosis The same thing happens as he 
leaves the group after an honorable tour of duty or is rotated home 
He then becomes an individual and mav even develop an anxiety state 
as he thinks of himself as a person in retrospect, recalling the dangers 
he experienced and the near catastrophics that he escaped 
/mpmgrog Stresses of I far —The stresses that affect an individual 
are those stimuli that disturb his particular character structure and 
break down his protective devices against anxiety These stimuli are 
unpredictable and mav in one ease be minimal and m another be ex- 
tremely harrowing The stress is not always the danger of combat. 
Poor Irving conditions, bad food and inclement weather are among a 
host of other stresses that weaken the ego in its capacity to endure the 
anxiety stimulated by traumatic experiences In fact, it can be stated 
even more important than the effects of flak and bullets on the 
flier are the disturbances of close relationship with comrades m the 
group The visualization of another plane being blown up, the loss of 
a close buddy, die loss of the soldier’s ship with all the other members 
of the crew, arc among many serious situations that create profound 
neurotic reactions 

From the preceding we can see that the factors of the individual’s 
innate psychology, his training and confidence, his personal and group 
morale and the stresses which impinge upon him, are all important in 
determining the rapidity with which he succumbs to anxiety states, 
and their seventy From these data you could have anticipated our ex- 
periences m the theater of operations We found that no matter how 
^^ng or normal or stable a man might be, if he had to endure stress 
sufficient to reach his personal threshold, he would succumb to a war 
"cwwis Man’s threshold is vanable and a stereotyped performance 
from each human as from an airplane engine could not be expected 
rurthermore, many men with chrome anxiety states were able to 
c ndure combat without any great accretion to their subjective dis- 
turbances These people were accustomed to anxiety and a trifle more 
°i such distress was not too disturbing They also often felt better 
when they could attribute their neurone inner anxiety to external 
'vents. When this happened they became as normal as the others 
Types of Neuroses Seen in Combat Crews Overseas .— Anxiety —The 
2 0st c °mmon type of war neurosis seen overseas is characterized by 
c subjective sensations of various quantities of free anxiety and ob- 
rwrT' agns ° f s y rn P atheac overactrvitv The fliers become irritable, 
css and sleepless with catastrophic nightmares of battle. They 
velop tremors, severe startle reactions, tachycardia, loss of weight 
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and excessive perspiration The anxiety state is apparent on cursory 
examination There are gradations m this condition from the begin- 
ning stages m which a man shows early personality changes, loses 
confidence m his ability and is reluctant to go on missions At this 
time he declines to talk about combat and hesitates to consult his 
doctor because of a misinterpretation that his condition is one of weak- 
ness or cowardice which he strenuously fights Yet it is in this phase 
that therapy is most effective The proper utilization of a rest camp 
for four or five days, temporary rehef from combat, good food, 
reasonable comfort and sufficient sedation to produce sleep, often 
strengthen the ego sufficiently to enable it to endure more anxiety 
As the process continues the individual becomes more anxious and 
develops phobic reactions in that he is frightened of a particular type 
of plane, enemy fighters, flak, bad weather, and a host of other external 
dangers He may continue to fly in this stage but his abilities are 
markedly reduced The pilot may become inept at the controls and 
handle his plane badly, or the crew members may freeze at their guns 
and not be able to shoot at the approaching attacking plane Finally, 
the man becomes so seriously ill with anxiety that he is unable to get 
into the plane at all, in fact often cannot even fly as a passenger in a 
safe and secure transport At this stage he must be grounded and given 
definitive psychiatric treatment 

Depression — Many soldiers develop depressions This emotion is 
almost always present when a man is ill with anxiety and has to be 
removed from combat He has guilt feelings and self-depreciation be- 
cause his ego-ideal interprets his illness as a sign of weakness Further- 
more, many men go into a serious depression over the loss of close 
friends which they attribute to some omission or commission on their 
own part and hold themselves responsible for the tragedy These feel- 
ings of guilt and depression are usually related to the fact that toward 
the lost comrade the patient has had both hostile and affectionate 
feelings It is the repressed hostile feelings that are responsible for the 
strong feehngs of guilt and depression 

Psychosomatic States —Psychosomatic states develop, of course, early 
in those who have had them in the past However, in almost all combat 
neuroses some psychosomatic disturbances develop as the tolerance of 
the ego for anxiety decreases The most frequent symptoms are re- 
ferred to dysfunctions of the upper gastrointestinal tract Such symp- 
toms as nausea, vomiting, indefinite abdominal pains or severe anorexia 
are typical We rarely see the disturbances m heart function that were 
so frequent in the last war 

Psychosis-hke Disturbances —Another frequent type of disturbance 
occurs in combat and resembles certain psychoses m that the indi- 
vidual’s ego has lost its power to discriminate dangerous from safe 
reality The whole world becomes a hostile dangerous place to which 
he constantly reacts with apprehension Or he may regress into an 
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apathetic, dull, almost schizophrenic state He may become paranoid 
and believe that all people including lus friends and comrades arc 
hostile to him There may occur a severe dissociation of his person- 
ally m that the memory of a severely traumatic situation or the emo- 
tional concomitants arc repressed into his unconscious, causing a par- 
tial amnesia 

Prophylaxis —The prophylactic treatment against war neuroses in- 
cludes successful selections of men and their maintenance with proper 
treatment by the flight surgeon The most important part of prophyl- 
axis is, of course, to maintain a good group morale which is a function 
of command assisted by ads ice from the medical officer The early 
treatment of neurosis is rest and psychological support to strengthen 
the ego forces which repress anxiety, and this is successful only when 
physical fatigue and psychological exhaustion arc important factors 
in the etiology When these methods arc not successful the flier must 
be grounded and referred for definite psychiatric care. For the severe 
cases recovery cannot be accomplished m a theater of operations in 
a brief time Therefore, most of these men arc sent to the United 
States for rehabilitation Once a man has de\ eloped a definite neurosis 
rehabilitation overseas is successful only m bringing men back to a 
condition in which they can return to reclassified duty Only rarely 
is it possible to send them back to combat 

PSYCHIATRIC DISORDERS IN RETURNEES 
Etiology— The Army Air Forces have made provisions m this coun- 
try for the adequate treatment of returned combat troops suffering 
from "operational fatigue ” However, the majority of admissions to 
the hospital are not men who returned home with war neuroses but 
those who developed signs of sickness after completing a full tour of 
duty Their symptoms developed or increased after release from com- 
bat, during their furloughs or while anticipating reassignment. There 
Rte a number of possible explanations for this fact. Some men had mild 
neuroses which they held under control as long as there was a purpose 
for so doing, but after completion of combat their ability to suppress 
symptoms failed Anticipation of returning to combat after furloughs 
™a> be the last straw of anxiety added to the load which the ego has 
"ready had to bear so that the man develops a neurosis It sometimes 
happens that the weakened individual is disturbed because he had 
returned to a home situation which is unsettled and conflictual to him 
“ it has been in the past Finally sometimes the soldier has been so 
Changed as a result of his combat experiences that he cannot adjust to 
hving m even the most favorable environments at home or in the 
United States Ail these factors have their share in the production of 
'ar neurosis in returnees We frequently say that the neuroses pro- 
need by combat are the result of abnormally severe stresses imping- 
n S u pon a relatively normal personality We can reverse this axiom 
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and state that war neuroses that develop at home are the result of the 
difficulties of a changed personality to adapt itself to relatively normal 
environmental circumstances It is this type of patient that we all 
will have to treat long after the war has ended 

Symptoms —Among the most frequent symptoms of “operational 
fatigue” in returnees are restlessness, irritability or lethargy, insomnia, 
battle dreams, loss of weight, signs of sympathetic overactivity, alco- 
holism, startle reactions, subjective anxiety and depression, anorexia, 
upper abdominal pain, nausea and vomiting, aggressive and hostile be- 
havior, paranoid reactions and mental confusion These are the major 
symptoms of war neuroses developed overseas, during or after combat, 
as well as the neuroses that manifest themselves in returnees In the 
latter, such symptoms are usually milder 

Classification —Almost every leturned combat veteran has a certain 
degiee of physiological and psychological disturbance, but these un- 
wind or uncoil within the course of relatively few weeks time The 
abnormal reactions persist despite time, rest or any other procedure 
except definitive psychiatric care No one symptom or group of symp- 
toms is characteristic of a particular syndrome, yet we can classify 
people as to the leading psychological trend which they reveal on 
closer analysis of their problems We are able to divide them in spite 
of considerable overlapping, into (1) the passive-dependent reactions, 
(2) the hostile-aggressive reactions, (3) the depressions, (4) the psy- 
chosomatic reactions, (5) the psychotic-like states 
Passive-Dependent Reactions —The passive-dependent individuals 
who form the largest number of our sickest returned soldiers may 
express this trend overtly and in doing so they resemble small children 
They long to get home to mother or wife and be taken care of as a 
baby They are unable to withstand any deprivation and complain 
that even the best treatment is restricting Under pentothal they cry 
and sob as they relate the terrible things that have happened to them 
and how they have done all that they possibly can and now it is time 
for them to go home In the purest form these people have no self- 
respecting remnant to their egos that can cooperate therapeuticallv 
However, there are other types in which there is some defense against 
this regressed dependency These individuals may express their needs 
only by excessive drinking Some of them talk about going home to 
take care of their parents or families, turning around their great needs 
as if it were others who needed help and attention Occasionally we 
find an overcompensated individual who aggressively attempts to deny 
his dependency Some of these boys seek for mother substitutes m 
rapidly contracted marriages In many there are associated gastroin- 
testinal symptoms Tn all of them there is considerable hostility directed 
against the Army The Army represents the cruel father who will not 
let the boy return home to mama But m addition, the hostility that 
‘'•-was well repressed m the group situation in combat now is released 
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and no longer displaced toward the enemy but toward the authorita- 
tive figures that arc responsible for all the bad happenings in combat. 
It is like a little child who stumbles o\cr a chair and hurts itself, looks 
up and accuses the first human adult figure with the cry "see what you 
made me do'” 

The passne and dependent group is a mixture of persons whose 
personalities had reached vary mg degrees of maturity Many had never 
attained any great degree of independence, while others have regressed 
under the impact of stress The latter offer the best prognosis for 
recovery Many youngsters who had not had nmc in life prior to 
combat to attain any ego confidence that accompanies maturity, mav 
use their achicrcment in retrospect in subsequent therapy Some of 
these dependent youngsters suffer from what we have called the 
syndrome of ego depletion They have given out in independent and 
aggressive behavior far beyond their capacities, without replenishment 
to them through affection or love In this state of psychological bank- 
ruptcy they need to rebuild a reservoir of ego strength through the 
accretion and replenishing effect of being loved In so doing they re- 
semble chddren in a stage of development when such an overwhelming 
intaking process is normal for their chronological ages— children who 
want everything, who want love and attention, but themselves love 
only those who give, and turn with rage on those who deprive 

It is this dependent yearning that constitutes our greatest social 
danger from the veterans of combat who demand rewards as symbols 
of gratification. Such rewards must be kept up perpetually, for de- 
pendent hungers arc insatiable. The large numbers of these personalities 
bring to us a huge therapeutic problem. 

Hostile-Aggressive Reactions —The hostile, aggressive individuals 
tray be sullen and negauvisnc They arc unruly and incapable of 
obeying the minor discipline of the hospital Under the influence of 
alcohol they become wildly aggressive, attacking civilians and fellow 
soldiers who have not been overseas Often this behavior compensates 
"gainst a passive trend. Sometimes ic is a means of attaining the atten- 
tion of the doctors and nurses around them Often enough it is a need 
to receive punishment because of guilt feelings related to happenings 
m combat for which they hold themselves responsible. The majority, 
however, are extremely aggressive because the goal of their hostilities 
ms been taken away from them They are no longer able to express 
their aggressions against the enemy Their personalities regressed by 
incorporation into groups and through the stress of combat have lost 
their internalized ego ideals and there are no inward checks against 
"egression. The only forces counteracting these trends are external 
‘n the normal course of events the personal and civilized standards of 
conduct are soon reestablished. When such ego-ideals were originally 
weak there is a lengthy period of unsocialized conduct often becom- 
m g Pathological Correspondingly we have observed that not kindness 
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and leniency but a temporary firm and strict attitude is productive of 
the greatest amelioration of this hostile reaction, succeeding far better 
than persuasion or rational arguments 

Psychosomatic Reactions —Psychosomatic symptoms are for the 
most part related to the upper gastrointestinal tract Diffuse pain in 
the abdomen, pain related to food taking, nausea, vomiting and ano- 
rexia are among the most frequent complaints, with no positive x-ray 
or laboratory findings Most of these patients are only able to ingest 
milk, vomiting all solid food They all have considerable anxiety but 
attribute this emotion to their symptoms Analysis of the underlying 
trends also reveals that these patients are not at all conscious of the 
meaning of their symptoms even though anxiety has spilled into 
consciousness The symptoms are indicative of a severe regression to 
an infantile level, the trends of which cannot reach the level of 
thought, verbalization or somatic behavior Some patients express their 
great need for love and affection by increased activity of the primary 
mtaking organ, the stomach, whose filling the infant connotes with 
satisfaction Thus it is only milk that can be retained, an essentially 
infantile food Others who feel as if there are weights on then stom- 
achs have a great quantity of repressed hostility which can only be 
expressed at a low visceral level and they often vomit as the child 
does so readily, in an infantile way of expressing aggression When 
the effect wluch is part of such “lower level” emotional expressions 
is made conscious tlnough the use of pentothal narcosynthesis, the 
symptoms rapidly disappear, indicating their negative relationship to 
conscious feelings 

Depression —Depressions are usually related to a personal loss This 
may be a superior officer, buddy, fellow crew member or some person 
to whom the patient was closely attached or identified The soldier 
berates himself and considers he is responsible for the death of his 
friend either directly or indirectly The mere fact of leavmg the group, 
overseas in combat and returning home to benefit from life in the 
Umted States with all its advantages and luxuries is sufficient to pro- 
duce depression m almost every soldier but it normally subsides in a 
few weeks In every case the underlying emotion that has been un- 
recognized is a negative feeling toward the object toward whom the 
patient feels guilty 

Psychotic-like States —The psychotic states are temporary and be- 
nign and not frequent in returnees since recovery is usually effected 
by the time they reach the Umted States Frequently there is a severe 
ego breakdown in ability to differentiate and discriminate safe from 
dangerous reality Often the person cannot discriminate between the 
safe reality of here and now, thinking that he is back in combat and 
reacts accordingly with apprehension and startle or violent aggression 
This is particularly true when he closes his eyes or during the tran- 
i on periods between waking and sleeping 
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Progressive Nature of These States —It is apparent that all these states 
never clearlj defined as separate sjndromcs, arc regressive in nature 
In some the ego itself has regressed and the resultant personality re- 
sembles that of a small child In others the ps> chological trends arising 
from dynamic forces within the depths of the indiv idual overcome the 
ego’s efforts to maintain a mature attitude and produce partial patterns 
of childish behavior 

The immediate source of the regression is the external weight of 
severe traumatic situations which the soldier experiences oicrscas in 
combat. The degree of preparedness for regression and the pattern 
adopted has been laid down by the prcuous personality structure of 
the mdn idual Acting on this personality, the severe blows of psy- 
chological and physical trauma are temporarily buffeted by the 
strength which the ego borrows from the group Once the individual 
crystallizes out of the group, he becomes dependent on the strength 
of his own ego and the stability of his ego ideals These arc badly 
weakened by his initial abandonment of them when he enters the 
group followed by the catastrophic effects of battle The external 
forces of a hostile dangerous world leave no recourse for gratification 
except phantasy The ego returns to the only safe and secure position 
that it has known, its childhood past. In that state it is maintained in 
dream or phantasy of the past or hope and longing for the future, 
even enduring further trauma for the ethereal promise of a magical 
and unrealistic reconstructed future life— a fairy land of dreams unfor- 
tunately never to come true 

The soldier then returns home and finds that living out his regressed 
desires is sadly frustrated He is a man and a hero and cannot climb 
on mother’s lap, nor can he ever find in reality the complete satisfac- 
tion of even partial wishes. Gvihans extol him as a great man and the 
Atmy insists that he continue his responsibilities in base duties within 
the United States where restrictions are greater than on overseas duty 
Frustrated, his personality is then in conflict with reality Or an mtra- 
Ptychic conflict develops between a part of his personality that wishes 
to deny the regression and the part that wishes to be gratified The 
result is anxiety and all the symptoms of a neurosis identical to that 
which occurs overseas 

Treatment -The treatment is, of course, psychotherapy of a type 
that first uncovers the essential problems. Persuasion, forcing and 
raiortaaon are palbative and largely unsuccessful except to cover up 
the basic problems Rational psychotherapj consists in uncovering 
the conflict whether it be between the patient’s ego and reality or 
w intrapsychic struggle. With plenty of tame this can be done by 
psychiatric interviews The pressure of great numbers requires 
snorter methods, hence pentothal !s advantageous In a state of 
anA na L rcosls dlc patient is able to abreact his hidden emotions 
synthesize them within his conscious ego, hence we call the 
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method nor cosynt bests After the heavy unconscious loads are re- 
leased the patient knows what powerful drives he has to deal with and 
with what uneconomical methods his ego has attempted the task Sup- 
ported by the therapist and identified with his strength, the patient 
can tackle the problem of reeducation Each type of case presents a 
different therapeutic problem and the most that we can accomplish 
m a short tame is to relieve the disturbances that have developed as the 
result of combat or start the patient on his road to recovery When 
we encounter a severe psychoneurosis or personality disturbance that 
has antedated combat and been made worse by it, we can often help 
the patient understand his previous patterns but seldom effect any 
profound change 

A comprehensive program of planned recreation, physical activity 
of the competitive type, and nonconcentrative types of vocational and 
avocadonal teaching with a definite purpose is a valuable addition as 
adjunctive therapy 

The results are most gratifying m that 95 per cent of our officer 
patients and 80 per cent of our enlisted men are returned to full duty 
The difference in these figures is based on the fact that officer selec- 
tion is much more thorough and careful, hence chrome psychoneu- 
roses or lifelong pathologically crippled characters are fewer and 
officer motivation for continuing duty and for recovery is higher 

POSTDISCHARGE PROBLEMS 

We are not concerned with erasing the effects of combat only to 
salvage manpower for the war effort We are also concerned with 
attempting to send men back to civilian life as independent as possible 
and as free from regressed trends as can be accomplished Giving a 
man a medical discharge invites him to descend the toboggan of de- 
pendency, since perpetual veterans' medical care and pensions are his 
for the asking 

The problem posed by large numbers of soldiers who will return to 
civilian life on demobilization with tendencies toward regression and 
susceptibility to react neurotically to rather mild, new traumatic 
situations is one that will have to be met by all physicians Every 
doctor will need to bear in mind the psychological background of 
the veteran who develops psychosomatic disturbances and other more 
obviously psychiatric disorders and must be aware of how combat 
experiences have prepared these men for medical and personality dis- 
turbances The prognosis for good recovery should be as high in 
civilian life as in the Army, provided that rational and adequate 
methods of therapy are utilized There are not enough psvchiatnsts 
to carry the load successfully and probably never will be Thousands 
of physicians will have to learn the technic of brief psychotherapy 
and of group psychotherapy That this is possible has been shown by 
our success m tiairung general medical officers as assistant psychiatrists 
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They have been able to function admirably and, frankly, better than 
nian\ ps> chiatrists who arc bound up with only diagnostic outlooks 
New clinics will have to be opened all over the countrj Social w'ork- 
ers and clinical psychologists will be required ns therapeutic assistants 
Social technic will have to be cmplojcd based on knowledge of the 
mdividi a] psv chological trends but streamlined to mass needs in order 
to reincorporatc these individuals into democratic at ilian groups 
The task is tremendous but it must not fail because the consequences 
would be a profound disturbance of our social structure, since re- 
gressed personalities are folloavcrs, equally susceptible to leadership 
hj demagogues, psv chopothic characters and destructive personalities 
Postwar problems of the demobilized combat \ctcran require coopera- 
tive endeavor of all those concerned with human beings, but occupj - 
mg the most important position with the chance to do the greatest 
good at the earliest nine is the general practitioner, the family doctor 
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The effective handling of the returned veteran soldier will demand 
much of this country’s skill and ingenuity A nation utterly unpre- 
pared for war, yet capable upon attack of miraculous conversion and 
successful counterattack, is capable m no less a measure of devoting 
its whole resources to the reconversion of its tempered soldiers to 
temperate civilians One need not underestimate the immensity of the 
problem Our armies are large and have wandered deep and far in the 
mires of war The war has been grim, and mutilation is no less a pre- 
rogative of the mind than it is of the body Wounded or not, the 
soldier returning is something other than the soldier having gone 

The soldier wounded poses special problems that are not, in the 
usually accepted sense, altogether medical or surgical It is apparent, 
for example, that a soldier-patient, emancipated by army service from 
real economic want, and looking forward with trepidation to a return 
to the competitive economic game, regards somewhat dubiously the 
healing of his wounds Anxiety compromises body function and condi- 
tions attitude This attitude may be subject' to influences well beyond 
the reach but not the understanding of his medical administrators It 
is apparent that this soldier requires more than skillful attention to 
his immediate health problem in preparation for his future The pre- 
mature discharge of such a soldier, without resolution of his personal 
conflicts, might prove a costly error, not only for him but for his 
community This man’s mental attitude as he steps off the train at his 
home station is a matter of deep and immediate concern to his parents, 
fiancee, pastor, employer, neighbor and constabulary 

The physician who blinds himself to these social qualities and obli- 
gations overlooks matters of deep medical significance It is lus respon- 
sibility to view and treat his patient not only as a disabled soldier but 
as a man with conflict situations that might require attention He must 
recognize that there are forces at work which, if poorly channeled, 
might spell lifelong dependency of an anxiety-ridden postwar casualty 
upon the government pension list The physician must recognize the 
anxiety problem, however disguised, when first it appears on the 
stage He must understand why soldiers, who have lived long and 
intimately with fear, find themselves burdened with its poor relation, 
anxiety He must understand that forces which mitigate toward good 
or bad vegetative function are of direct consequence in the prognosis 
of any given patient Knowing these things, the physician is m a posi- 
tion to lend a firm and tactful hand in the early resolution of this kind 
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of problem which otherwise, in tame, shows a disconcerting tendency 
to dominate the medical situation He is obliged in other words, to 
appreciate the soldier problem as a \\ hole, for all that the soldier was, 
is and hopes to be arc matters inextricably bound with his patients 
progress 

The reduction of the personality equation to terms of the immediate 
medical situation should be the first requisite of any therapeutic pro- 
gram Tins is not casih done, though some striking advances have 
been made along these lines 15 ls J1 48 It has been shown, for example, 
that certain personality patterns and disease susceptibility arc physio- 
logically bound and that dynamic influences imposed by environmental 
and emotional tensions arc prepotent as symptom-producers through 
i egetative-nervous or hormonal influences, and that treatment nimed 
at the resolution of anxiety may successfully mediate in chronic illness 
otherwise considered hopeless These are no mean accomplishments 
and bear directly upon the problem of rehabilitation 
The w»ay has been opened by' these demonstrations for more com- 
plete understanding of illness as a three dimensional problem of very 
wide scope wherein psychodynamic and physiological elements coexist 
as prime movers in the course and quality of illness The therapeutic 
barriers encountered m star disease and u>ar injury™ emphasize the 
need for this land of thinking Resistance to treatment and chro- 
nicity are indigenous to military medicine where the battle of in- 
stincts looms stark naked and unadorned and where the element of 
secondary gain through dlncss not infrequently displays itself in pe- 
culiarly brazen scyde. The high incidence of so-called psychosomatic 
illness m the presence of readily apparent and well-defined conflict 
situations 11 «. « n « reiterates the old argument raised by 

Socrates who, upon returning from the Thracian campaign, insisted 
that Greek medicine had much to learn from the enemy of psycho- 
logical insight in disease 

INCIDENCE OF PSYCHOSOMATIC DISORDER 
Present-day standards of medical reporting do not permit satis- 
factory estimation of incidence of so-called psychosomatic illness The 
logical method of making such a determination demands cooperative 
project-studies by representative internists, surgeons, psychiatrists, and 
other specialists Combined studies of this type are rare Exhaustive 
studies by Dunbar 1 ’ indicate that 80 per cent of routine civilian hos- 
P'tal cases are burdened with psychological problems that bear directly 
upon the course and progress of their illness. Seventy-fit e per cent of 
the difficulties of convalescence, according ro Strecker, have their 
primary origin not in the body but m the mind of the patient 12 
he prevalence of disease in the armed service influenced by' emo- 
f® ct °rs may be judged by' the incidence of "neurocirculatory 
hema m the last world war 14 and the occurrence of gastrointestinal 
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disease reported by so many sources in this war 1E > 18 > 1T > 18 - 44 Seventy 
thousand soldiers m the British Army were observed for cardiac dis- 
ease between 1914 — 18, only one sixth of this group were shown to 
have undisputed focal disease of the heart, of the remainder, classified 
as having the “effort syndrome,” 44,000 were pensioned Today, for 
reasons unknown, the gastrointestinal tract has replaced the heart as an 
invalid-producer Described as the largest single type of disease among 
the military sick, gastrointestinal illness was responsible for many 
hospital admissions in the British Army 44 The history of neurocircula- 
tory asthenia smee DaCosta’s time and especially during the two 
decades following the first world war, substantiates without much 
question the major role of the psychogemc element in the causation 
of the syndrome From these studies, neurocirculatory asthenia emerges 
primarily as a psychological disorder in many of the cases, 14 leaving a 
good deal of doubt aa to whether the term is warranted at all as an 
alternative for psychoneurosis 

The extent to which known medical conditions other than neuro- 
circulatory asthenia may emerge as expressions of psychological con- 
flict and as sensations of inward excitement is problematical A point 
of practical importance, however, is the fact that military hospital 
populations show a high incidence of disturbed vegetative function as 
shown, for example, by the prevalence of syncopal phenomena and 
nonfocal gastrointestinal or cardiovascular conditions Studies of pal- 
mar sweating 40 in these patients confirms the readily demonstrated 
fact that the anxiety factor as a least common denominator is largely 
responsible for symptoms which not infrequently masquerade as organ- 
connected disease If the study of the mind-body relationship has 
succeeded in providing insight as to how this transformation is accom- 
plished, psychosomatology will have contributed greatly to the prob- 
lems of convalescence and rehabilitation 

PSYCHOSOMATIC PRINCIPLES 

The investigation of the dynamic influence of the nervous system 
upon end organs and the antidromic effects of somatic disease upon 
the personality is not new, and in the course of tune has reached a 
fairly high level of evolutionary development The anatomical and 
physiological foundations of psychosomatology are substantial, and 
experimental efforts in the clinic and in the laboratory, especially m 
the field of conditioned reflex, vindicate its claim as a sound and 
orderly methodology The basic premise that intrapersonal tensions 
may be translated into symptoms readily appreciated by the patient 
and recognizable as true physiological events by the physician is sup- 
ported by evidence from many sources 
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As one observes a psychotic patient succumb to the hypogly ccmic effects 
of insulin treatment a regular succession of neurological events Is unfolded 
each stage of deepening coma featuring more and more primitive types of reflex 
behavior The susceptibility of cortical cells, especially those of recent phylo- 
genetic origin, to anoxic influences is well demonstrated by this interesting ex- 
periment m nature, an experiment which recapitulates some prime neurological 
principles laid down long ago by Hughlings, Jackson IVilson Henry Head, 
Sherrington and others. The process of gradual and progressive dissolution of 
cortical function effected by insulin induced anoxemia is reciprocated bv the 
•ppea ranee of reflex mechanisms ordinarily maintained in tome inhibitory balance 
b> upper segmental corneal influences Descending levels of consciousness are 
accompanied by a descending physiological gradient that roughly recapitulates, 
m reverse, the development of the human brain. 

Darrag early' stages of insulin shock, delinoid manifestations predominate, 
characterized by affective lability uninhibited behavior archaic speech formulae, 
motor excitement and recession from reality As the regression process continues 
and tclencephahc influences recede further and further into the background 
other cortical release phenomena appear in die form of choreiform and othetoid 
lragments, representing the phylogcnctically older striata I motor system Suckmg 
movements of the bps, facial grimacing rigidity and tremor arc common. Even- 
tuafly. if the process is permitted to continue, a condition analogous to decere- 
brate rigidity supervenes wherein very primitive Iabynnthian and neck reflexes, 
ordinarily deeply’ buned, arc uncovered The patient in this stage manifests 
evidences of great disorganization of vegetative function— cardiac abnormalities 
hyperhidrosis, respiratory irregularities and poikilothermia are prominent. With 
me administration of glucose, the physiological trend of events is reversed in 
Boater or lesser detail, and coma emerges into gradually increasing awareness. 
Full recovery of intellectual grasp and capacity’ is last to appear frequently long 
■fter a relative state of consciousness has obtained 


What docs one learn from observing this sequence of physiological 
events? First, the Shemngtoman principle of segmental domination 
°f the central nervous system— i.e M the successive layer-by-layer dom- 
ination of lower by higher motor centers— is well illustrated Second, 
the whole complicated process of neurophysiological regression is 
shown to be completely reversible One gathers moreover that the 
diencephalon, and in particular the head nuclei of the autonomic ner- 
vous system in the hypothalamus, like other elements of the central 
nervous system, are influenced by controlling mechanisms higher in 
the neurogenetic segmental scale. 


Tha dissociation principle is also observed in the function of the hypotha] 
group* in the anterior part of the hypothalamus and in the region of 
c ? lcrcan \ flrc cohered the head nuclei of the parasympathetic system, 
gen TT m ** f 0 *™ 101, P am of die hypothalamus are 
SodTnf T", d Ch ? f fc Cen ? B rf^PMhttic Action These and other 
trolW IS Wr part ° f tfrcHccphalon are intimately bound with con- 
mechanism governing the banc vital functions of life-metabobsm, tern 

Sw TT? “* nCC B T C m0tlllt7 ovuIaQoi b genital function. Primi 

Returns of defense or attack are mediated here and are expressed largely 
™gh th e autonomic nervous system as visceral or somatic change. Emotional 
r “ caon ? wth concomitant peripheral effects, are noted when 
of higher cortical centers u removed by decortication or more spe- 
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cifically, when fibers passing from the posterior sympathetic nuclei to the cortex 
are severed 2 3 > 20 Like other elements of the central nervous segmental hierarchy, 
sympathetic and parasympathetic affects are magnified when restraining influences 
of higher centers are removed 3 4 The significance of such dissociated funcuon 
from the point of view of human emotions and its visceral and somatic counter- 
parts cannot be overestimated This is especially true of anxiety syndromes m 
which distorted and exaggerated fear reactions interfering with normal, purpose- 
ful activity operate as dissociated physiological fragments 

THE NEUROPHYSIOLOGY OF EMOTIONS 

Emotion has been defined as “a highly integrated conative, cognitive 
and affective-somatic reaction in which not only the central nervous 
system but the entire organism functions as a psycho biologic whole ” 28 
Emotions are thus conceived as polyphasic composites blending auto- 
nomic, cortical and hormonal effects The structural identity of emo- 
tions is indicated by the fact that they appear to follow the general 
laws of segmental integration— they are cortically inhibited, they are 
activated and exaggerated by cortical release Their physiological 
specificity is further adducted from the fact that they may be prop- 
agated de novo in the human by mechanical stimulation during 
operative exposure through the third ventricle Such stimulation may 
give nse to crude exaggerated emotional effects of great dramatic 
intensity 21 Interestingly enough, feeling tones of more subtle char- 
acter with greater psychic values, as described by Henry Head, may 
be further focalized like any other neurological symptom, by referral 
either to the right or to the left side of the body m accordance with 
the position of the responsible thalamic lesion 

Heavily charged emotional states of great psychiatric complexity 
may prevail when physiological dissociation between supra- and mfra- 
segmental structures occur Dunng epileptic crises 6 7 or the oculogyric 
crises of epidemic encephalitis 33 34 obsessive-compulsive behavior, 
varieties of forced thinking, delusional patterns, and even projection- 
mechanisms make them appearance as highly integrated mental symp- 
toms functionally bound to primitive emotional states of subcortical 
origin At the time they are observed, these dissociated states may 
approximate classical neurotic or psychotic syndromes They represent 
dissociated physiological entities capable of reactivation as unit struc- 
tures and have been termed unit reaction states 34 The psychopatho- 
logical configurations that are reactivated en bloc during spells are 
dissociated unit structures delineating specific elements of ideation, 
emotion, and motility 

The identification of emotional elements of this type, possessing 
definite psychomotor and physiological identity, and capable of force- 
fully influencing the over-all reactivity of the individual, facilitates 
the understanding of unconscious mechanisms and their relationship 
to human behavior The preservation in the brain, intact, beyond the 

-> i of consciousness, of umt reaction states or complexes, capable 
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of catastrophic reactivation as physiological!) effective units, agrees 
cntirel) with p$) chiatnc conceptions of repression and emotional re- 
lease Epileptic or oculog)nc crises arc not the onl> trigger mechan- 
isms effecting such release Ps) choanaK sis demonstrates tins principle 
routinely Suggestion by In pnosis mas not onl> implant an uncon- 
scious s> mptom-producing complex, but may accomplish its catharsis 
with complete relief of experimental!) produced symptoms c 10 10 Of 
equal interest from the psychosomatic standpoint is the fact that 
experimentally produced anxiet) states so induced arc accompanied 
b) a full complement of physiological effects translated into cardio- 
vascular and vasomotor sv mpeoms, these, too, disappear noth the reso- 
lution of the underlying tension state . 10 

Following the general principle of dissociated function, emotions 
lihe fear, anger or anxiety may be experienced with greater or lesser 
emphasis on peripheral autonomic gear Conspicuous somatic effects 
nia} dominate the scene 

Sheehan, for example, reports a patient with Raynaud’s disease who when 
aroused to a state of anxiety by the appearance of her physician, repeatedly 
displayed vasospastic effects 10 One patient, studied at the Neurological Institute, 
suffered attacks of this sort as a consistent preliminary to submerging her hands 
in cold water Subiectnely experienced anxiety or fear reactions, on the other 
hand may find their origin in rhe soma Kasamn’s patient, capable of enacting 
her anxiety state with an odd feeling of effectless detachment, was discovered 
to have a medullary adrenal tumor which when removed resulted in the com- 
plete cessation of symptoms. 3 ' Injections of adrenalin alone in susceptible indi 
viduals may give rise to acute anxiety reactions. 


Whether tachycardia, hyperpiesis or anxiety dominates, in any given 
case is a physiological accident that has little bearing on the funda- 
mental fact that emotional states are multidimensional mechanisms 
that involve both central and peripheral mediators and end organs— 
the affect system, chemically and anatomically bound, is wholly recip- 
rocal in function. 


Anxiety equivalents, expressed in the somatic language of the body 
M pathological alterations in tonus, secretion and circulation mav 
camouflage the upper segmental sources of the disturbance. In this 
tensc tb ‘y he regarded as atttonovnc varieties of false-Iocahang 
neurological signs There is a profusion of evidence that identifies the 
■'ypothalamus rather than the stomach as the original focus of peptic 
mcera. an it Affect-loaded psychic influences, especially those heavily 
nvested with ag g rcss ,on and hostility bear down upon the autonomic 
n " de l of 1116 hypothalamus prevailing upon the final common 
C™ ■umbar autonomy path to effect focal changes in the stomach 
som°f “ WeU “ F enerallzed Pdrenergic effects elsewhere in the 
mane system Cholinergic reaction-syndromes on the other hand, 
uow successful domination by suprasegmental impulses of the cranio- 
rai parasympathetic apparatus. 
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This method of translating disturbed physiological relationships at 
high levels into altered function at lower levels, whatever the mode 
of transmission, permits the designation of psychosomatic symptoms 
as projected emotional effects Any factor that compromises the tonic 
inhibitory influence of the cortex upon the lower centers permits the 
emergence of physiological reflexes or complexes of a lower phylo- 
genetic order Regression to more primitive reaction-patterns and 
potentiation, characteristic of release phenomena, explains the unrea- 
sonable intensity of fear, anger or anxiety displayed by the decorticate 
animal, the hypoglycemic human, the anoxic aviator , 1 the “shell 
shocked” soldier, the unit reaction state, and the ovennhibited, over- 
conditioned animal or human Whatever disagreement obtains as to 
the cause of dissociated function as it applies to the human, there is 
ample evidence that dissociation responses of this order may be re- 
versible and capable of resolution upon reestablishment, by whatever 
means, of normal mtersegmental relationships The prognosis in any 
given case, irrespective of the adapted pattern, depends upon the 
degree of susceptibility to dissociation, it is this susceptibility that 
measures the psychosomatic distinctions between one personality type 
and another 


THE PERSONALITY PATTERNS 

It is not by accident that the conglomeration that spells schizoid 
personality also designates its biological fault If one may predicate 
on the basis of the evidence that schizophrenia is a disease character- 
ized by dissociation of function, then one is justified in assuming that 
individuals predisposed to schizophrenia are predisposed to its morbid 
physiology The disposition of certain personality types to develop 
characteristic reaction-patterns has a practical bearing on questions of 
diagnosis and prognosis and has brought about the formulation of 
descriptive personality panels For the most part, however, these labels 
designate the effect, 1 e , introverted or extroverted personality, rather 
than the cause One gams insufficient insight as to the basic nature 
of the presenting symptoms upon discovering that this patient possesses 
by steroid or that patient cycloid personality features The common 
ground for an acceptable system of personality identification must 
satisfy specific requirements demanded by our knowledge of physi- 
ology It is the susceptibility to dissociated affects and the common 
affectivity of such dissociation that forms the meeting ground for all 
grades of psychobiological conflict Panels formulated m accordance 
with such principles indicate a prevailing correspondence between 
somatic sVndrome and personality profile 13 > 40 Elaborate statistical and 
medicopsychiatric studies have already pointed the way to better 
psychophysiological understanding in all branches of surgical and 
medical Dractice ' 
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THE LATER FATE OF ANXIETY 

Rehabilitation demands a three-dimensional approach to medical 
and surgical problems that takes due account of confhctunl and emo- 
tional elements of the personality situation War breeds ps> chological 
regression The normal inhibitor} forces exerted bv die cortex in the 
presence of long-continued exposure to the fear and anxict} of die 
war situation become attenuated, cspeciall) in the presence of chronic 
fatigue, and symptoms of the regressive t> pc appear The adaptation 
of more primitive reflcxological modes of behavior, with its dulling 
of the disenminatne capacity, may serve a useful purpose as a defense 
against anxiety 80 Carried further, howeter, the regression process 
uncos ers reaction-patterns immicablc to the health and the safety of 
either the soldier or his organization and the soldier becomes a ncuro- 
psychiatnc casualty 

This process of psychological retersal accounts for the hvpercx- 
citabibt}, lack of emotional control, inability to select and discriminate 
between stimuli, and the state of total reactnity to innocuous stimuli 
that forms the core of soldier neuroses 18 41 Exaggerated vegetative 
effects are reflected in the gastrointestinal, cardiot ascular and respira- 
tory systems as diarrhea, anorexia, hyperemesis, palpitation, tach) pnea 
and the like, sympathicotonic effects predominating Anxiety engen- 
dered during prolonged exposure to the chaos or monotony of mili- 
tary life mi} emerge, like certain viruses, only w hen circumstances arc 
propitious The persistence of anxiety and its bound autonomic ele- 
ments, long after precipitating circumstances are gone, poses real 
therapeutic obstacles “ 80 Any program aimed at complete restitution 
of the health of the soldier must anticipate a lugh incidence of anxiety 
and the propensity of anxiety elements to invest illness, especially 
chrome illness, with supernatant properties purely psychogenic In 
its broader aspects the later fate of war-engendered anxiety is an 
economic as well as a medical issue. 

PRINCIPLES OF TREATMENT 

Lowered threshold to fear is matched by lowered threshold to sug- 
gestion. Neglect of this potentially dangerous susceptibility may enor- 
mously complicate the healing program One can only speculate on 
how many invalids have been made, not on the battlefield but in the 
safe environs of the hospital, by overattention to somatic ailments 
whose tenacity, if not origin, stems from anxiety sources Overzealous 
treatment of the organ at the expense of the personality may in part 
have contributed to the rising mcidence of psychosomatic problems 18 
Even the presence of serious somatic illness is no contraindication to 
judicious avoidance of ovcrconccm on the part of the physician He 
must decline the bait of latent anxiety and its promise to the patient 
°f secondary gain 

The prevailing state of psychological disequilibrium that marks 
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the convalescent soldier demands a reevaluation of some basic prin- 
ciples of medical therapy Symptomatic treatment can be dangerously 
provocative The abuse of bed rest 43 in a cardiac patient, for example, 
may reverse the process of recovery and reduce exercise tolerance to 
zero Aside from deleterious psychological effects, ill-considered rest, 
in the orthopedic patient, may be responsible for bone atrophy, muscle 
wasting or embolism In any patient subject to the restraining influence 
of the bed, constipation, cathartic habituation, and vasomotor atonia 
are rest-induced sequelae that, as anxiety producers, are better antici- 
pated and avoided than regretted in retrospect 
The use of narcotics, like rest, must be reevaluated in the rehabili- 
tation process Though the selective intravenous use of barbiturate 
derivatives has a proven value, prolonged dependence upon sedatives 
may challenge recovery The sedative habit is only one manifestation 
of treatment resistance unconsciously adapted by the convalescent 
patient Less likely to become tools of latent neurotic tendencies are 
the belladonna derivatives, benzedrine and ergotamine, effective in 
the treatment of combat-induced neurovegetative disorders 24 that tend 
to persist long after other elements of the medical situation are gone 
Pharmacodynamic effects, however, will never resolve psychologically 
determined symptoms This is a psychiatric responsibility to be shared 
by all members of the medical faculty 
The neuropsychiatrist cannot dissociate himself from problems of 
convalescence, that psychosomatic complex— the healing human body 
— mvites active neuropsychiatric attention 30 and affords the neuropsy- 
chiatrist an opportunity to provide a fuller measure of appreciation 
of the psychodynamics and true personality behind the symptom His 
experience may be of assistance in the formation and execution of 
mteresting, progressive, day-by-day convalescent schedules for pa- 
tients Occupational therapy, like any other form of therapy, must be 
exactly and scientifically prescribed The rehabilitation of the soldier, 
irrespective of diagnosis, should begin at the earliest possible moment, 
should be modified according to his progress, and should either be 
completed or well under way before he is passed on from the hospital 
to succeedmg agencies The deployment of mental hygiene units m 
transition and supervisory roles 37 will anticipate the uncertainty and 
indecision incident to hospital discharge and facilitate the substitution 
of the civilian for the military way of life 
A normal balance between thinking and feeling is seriously jeop- 
ardized by war experience Primordial fear, unbound, after centuries 
of painstaking repression, destroys this equilibrium The reconquest of 
fear and its equivalents is the common task of the moment, it is here 
that psvchosomatic understanding provides its full and special share 
of hope and promise 
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RECONDITIONING OF TRANSITORILY MALADJUSTED 
SOLDIERS 

Colonxl Thomas G Tousei 
Medical Corps, United States Arms 

This article deals onl\ with those soldiers who have had to be re- 
mot ed from task force units at a staging camp, while en route over- 
seas, for a mental condition ordinarily recognized as psychoncurosis 
A careful stud} of a large number of these cases leads to the conclusion 
that they mostly were soldiers temporarily out of harmon) with their 
environments rather than afflicted with a true mental disorder of psy- 
chogenic origin In other words, it was felt that thev were maladjusted 
rather than ps} choncuroac Their symptoms on admission umforml} 
were severe enough to warrant their being removed from task force 
units but, because many of them were revealing symptoms for the 
first time, it was felt that these symptoms were temporary and were 
precipitated because of apprehension arising from thoughts of im- 
pending embarkation It must be remembered that all of this person- 
nel had been through months or years of training and maneuvers and 
should have been inured to all war conditions short of actual combat 
It also must be kept in mind that because of the training they had 
undergone they W'ere especially valuable to the Army and the war 
effort and their prompt reconditioning was most important. It was 
for these reasons that die maladjusted regimen, ’ as it was called, was 
established at a camp in March, 1943 

PROBLEMS PRESENTED BY MALAJUSTEO PERSONNEL 
There were several possible approaches to the problems presented 
by this personnel These men could have been subjected to a program 
similar to patient reconditioning programs now conducted in all Army 
hospitals, or they could have been transferred to special training bat- 
talions under command of line officers, or they could have been labeled 
psychoneurotic and considered to have lost ail usefulness to the Armv 
and have been discharged 

Early m 1943 it was realized that the number of soldiers being 
discharged from the Army with the diagnosis of ps> choneorosis was 
great Newspaper and popular magazine articles on psychoncu- 
l“!? were becoming more frequent and it was not uncommon to hear 
A !“ Ians !° kin R 1 y about psychoncuroucs getting out of the 

«Jtuy Thoughtful civilians were taking a more serious view of the 
natter and were showing their concern for the Arm} because of the 
T?' numbers being let out with the diagnosis of ps> choncurosis for 
individuals themselves who, with the stigma of the diagnosis, were 
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finding it difficult to get employment, and because of the implication 
that the younger generation did not have the mental stamina com- 
monly ascribed to youthful Americans Because of these observations, 
follow-up letters were sent to the next of kin of all who had been dis- 
charged from the Army at this camp for psychoneurosis, and from the 
replies it was evident that the great majority had adjusted themselves 
to their civilian environment almost immediately after separation from 
the service The questionnaires clearly indicated that freedom from 
military restraint, loss of cause for apprehension, and cessation of let- 
ters and messages from home that caused emotional storms, coupled 
with the privileges of continuous liberty and comforts of an agreeable 
environment, were the dominating reasons 

The composite psychoneurotic, therefore, as seen at this camp, is 
one without the mental stamina to undergo severe or unusual strain 
He came into the Army that way and his mental conditioning was 
not completed during his training This is partly because a hne com- 
mander cannot evaluate evidences of lack of mental stability with the 
same ease that he can a lowered physical state This fact emphasizes 
the need for a short, practical course for company officers in methods 
of detectmg mental upsets 

To develop a system or plan for reconditioning these individuals to 
the degree that they once again would be useful members of the mili- 
tary establishment, it was necessary first to understand fully the com- 
posite psychoneurotic and how to determine his peculiarities First of 
all, he is a tense individual with a stormy mind surrounded with a shell 
of resistance to outside influences from which he cannot escape with- 
out help That bizarre definition forms the basis of the plan of treat- 
ment used successfully for one and a half years 

CAUSES AND SIGNS OF MALADJUSTMENT 

Why should an individual withdraw into a shell 3 Just as a person 
quickly withdraws his hand when he touches something hot, so a 
soldier withdraws mentally from something that irritates his sensorium 
He is irritated by restraints, the “musts” of army life Varying and 
ever-increasing degrees of apprehension cause a subconscious with- 
drawal and soon he develops a resistance to circumstances that ordi- 
narily would cause him no concern To further aggravate the condi- 
tion, he writes of his unpleasant situation to members of his family 
who with normal sympathy reply with letters that create emotional 
storms The officer who commands the soldier inflicts punishments 
for derelictions, causing resentment and an inferiority complex, and 
the build-up for the diagnosis of psychoneurosis is complete 

From the clinical side, the maladjusted soldier presents certain gen- 
eral complaints, the most common of which are as follows general 
weakness, 60 per cent, depression, headaches, general body pains, each 
^O^per cent, insomnia, 30 per cent, and loss of appetite, 26 per cent 
N 
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In the early stages of Ins training a soldier is credulous and tractable, 
and an incipient condition could and should be recognized He should 
be helped then b) proper orientation and suggestion By the tune he 
reaches a port of embarkation staging camp and is ready to sad to a 
theater of operations his shell has become so dense that treatment 
a\va> from his unit is necessary Each such ease represents a loss of 
manpower m an Arm) that desperately needs every fighting man 
More emphasis must be placed on early mental conditioning which 
'vould obviate the need for much reconditioning During training pe- 
riods it should be required that unit medical officers constantly accom- 
pany troops on even training exercise into the field and devote much 
of their tame to making observations of personnel Too much time is 
spent in dispensaries in base camps w aiting for things to happen Every 
time a soldier falls out of a formation or lags on marches, there is a 
physical or mental reason and he should be studied on the spot b> the 
accompanying medical officer 

PRINCIPLES OF MANAGEMENT 

The principles involved in the management of maladjusted person- 
nel at a staging area included 

1 The avoidance of the diagnosis of psychoneurosis until such time 
as it is fully determined that the soldier cannot be restored to useful 
military service and must be discharged It was found that a soldier, if 
told that he is a psychoncurotic, will quickly add depression to the rest 
of his symptoms and will be that much harder to approach It has been 
noted also that in their efforts to get themselves discharged from the 
service they feel that if they have psychoneurosis they are entitled to 
immediate separation and any attempts at recondioomng are resented 
and therefore impeded 

2 The second principle is to return all such personnel to full duty 
status as soon as their symptoms are recognized— approximately one 
week after admission— so that they may be assigned work of a useful 
nature This is important, for these individuals become impatient with 
temporizing procedures such as the minor craft work often carried on 
m hospitals They are men and in their reconditioning vve must re- 
member that we are dealing with men’s minds 

3 Rest, in its true sense, also is important It must be remembered 
however, that “absence of occupation is not rest, a mind quite vacant 
“ a tntnd distressed.” Healthful discussions and orientation talks serve 
to supply thoughts that will afford mental rest. 

4 Again it is necessary to make a soldier realize the importance to 
mse f of his own reconditioning He must be inspired to readjust 

umseif and to understand that m so doing he will gam self-confidence 
cesaiy to his complete restoration. 

’>^0" of maladjusted individuals, as they are known in this 
H gram among normal troops is essential It was discovered early that 
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when housed together, even on a duty status, some felt that the finger 
of mockery was pointed at them They, therefore, are scattered among 
other troops for duty, rations and quarters In fact, other troops are 
not cognizant that maladjusted soldiers are other than newly assigned 
or attached personnel Tins dispersion also precludes several from get- 
ting together to discuss them symptoms There is one in every such 
group who will dominate all and may exercise a bad influence 

6 It is important to make all in the group feel that they are normal 
soldiers living, working, playing and conducting themselves as would 
normal soldiers This association with normal soldiers has served to 
stimulate, through pride, a desire to correct their own weaknesses It 
also prevents unwarranted solicitous attention from others 

7 Lastly, duties assigned these individuals initially must be within 
their capabilities and of such a nature that quickly attained results in 
which they can take pride are certain Nonfulfillment of purpose 
causes a bad reaction m the early processes of reconditioning All sol- 
diers are encouraged to work well, to think for themselves, and to 
absorb responsibilities incident to the task at hand 

MEANS OF GAINING THE INITIAL CONTACT 

But before any of these principles can be applied it is necessary to 
penetrate the shells of resistance built up about their conscious selves 
This initial entry into a mentally disturbed man’s inner self is the 
most difficult part of the problem of his reconditioning and the most 
important part Once such an entry has been made, it is found the 
soldier has developed sufficient confidence in those helping him so that 
he becomes amenable to progressive suggestions This phase of treat- 
ment should be started while the soldier is still on a patient status 

It has been found that there are many ways of gaming this initial 
contact Arousing his interest m something new to him has been the 
most successful A skilled soldier artist develops die first contact with 
some by teaching soldier patients some of the basic principles of 
sketching and incidentally has them draw pictures They are surprised 
at their ability and their interest is aroused Some of the more difficult 
patients have been started through this means Clay modeling has 
proved equally effective, pardy because it is a creative art and its 
results are quickly apparent and usually are highly satisfactory Those 
conducting such classes must not only be artists, they must be psy- 
chologists and sincerely interested in the therapy they are carrying 
out Gardening in season stands high as a method of gaming access to 
a patient’s confidence and, m addition, access gamed through this 
means leads to more rapid progress of the patient toward recovery 
Gardening affords fresh air and sunshine, general body exercise of 
varying degrees, stimulation of the mind by the mere process of 
watching things grow, the sense of useful production, and the satis- 
’acuon of personal gam by eatmg the fruits and vegetables But those 
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items do not constitute the onl> benefits dented from gardening 
therapy As a man works in the garden he “rests,” his tension eases, 
his “guards arc dow n" so to speak, and he is Jess resistant to help- 
ful indoctrination Those conducting tins training arc 'well versed in 
amateur gardening and, more important they hate a thorough knowl- 
edge of tins purpose of the reconditioning program Members of gar- 
den clubs are particularly valuable for this tt ork, especially when the 
amateur gardener also is a trained nurse with deep, s> mpathetic and 
practical understanding 

There arc a variety of ttats and means atailablc to gain contact 
with these patients, to pierce their shells Other facilities available at 
this camp include a carpenter shop, furniture repair shop and 
printing shop It will again be noted that only facilities in which prac- 
tical and masculine work is done arc utilized The carpenter shop is 
used only for repair work of a general camp utility nature such as 
repairing screens, rehanging doors, making shelves and other gadgets 
needed about the hospital Many patients of their own volition have 
devised useful articles for the wards and made them in the shop The 
furmture repair section rebuilds broken or damaged furniture not only 
for the hospital but for the entire camp Overstuffed chairs and sofas 
arc tom down to the bare frame and brought back to full usefulness 
again. In the print shop type is set for letterheads and other forms and 
the printing accomplished A small weekly hospital paper also is 
printed here 

In these various facilities it is nearly always found that one of the 
work projects will arouse a sufficient demonstration of interest to per- 
mit a patient to go on to duty therapy Sometimes a judicious shifting 
of a patient from one facility to another is required to gain the desired 
early reaction, but shifting is carried out with cauoon as patients often 
resist or resent reconditioning processes initially and invite changes of 
work during the initial stages to delay the procedure 

FULL DUTY PERIOD OF RECONDITIONING 
Following this initial breakthrough the soldier is quickly discharged 
from the hospital to a full duty status Some patients are, m fact, ready 
for full duty with training units at this time Most, however, are found 
to need medical supervision during the early days of their full duty 
Period, and so, on request of the hospital commander to the post com- 
mander, the soldier is attached to the Medical Detachment for duty, 
muons and quarters It is most important that the transfer from patient 
^tus to the full duty status be made as early as practical to prevent 
patients from developing a mental condition comparable to the phys- 
ical condition known as “drug fastness ” This reconditioning therapy 
fastness must be avoided at all costs as it is hard to overcome Rapid 
Progress must be attained up to the point at which the patient begins 
t0 proceed normally about his assigned duties 
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In transferring patients from hospital status to full duty, the admin- 
istrative procedures are simple A notice is forwarded to the Post 
Commander stating that the patient will be discharged from the hos- 
pital to duty and requesting that he be attached to the Medical De- 
tachment for duty, rations and quarters until such time as he is 
considered fit for return to his own or some other organization This 
procedure, of course, had been approved at the institution of the 
program The soldier is discharged by action of the Hospital Disposi- 
tion Board and goes to the Replacement Pool, to which he was 
assigned when his unit departed for overseas, assembles his clothing 
and equipment, and then reports to the Medical Detachment Com- 
mander for duty 

The procedure is normal in all ways and so soldiers about the hos- 
pital have no knowledge that the new soldier has ever been a patient 
m the mental wards He is assigned to a barrack, care being taken that 
maladjusted trainees are not grouped m any one platoon To all intents 
and purposes, all personnel so assigned are simply soldiers attached for 
duty and there is no stigma connected with them in any way The 
Detachment Commander is a carefully selected officer who under- 
stands men and who is respected by them under all conditions He 
personally interviews all soldiers who are assigned or attached to his 
unit, including those attached for maladjusted training After a care- 
fully conducted interview, he assigns each to a definite duty in the 
medical service, and at one time or another, almost every position in 
the hospital has been filled by one or more maladjusted soldiers 

Immediately following assignment the soldier comes under the notice 
of three officers who will observe his actions and reactions, his atten- 
tion to duty, and all other military qualifications that a good soldier 
should have while in the service The observations are made without 
the soldier’s knowledge and without consultation between the officers 
Every ten days each officer makes a brief narrative report on each 
maladjusted soldier to the Hospital Commander, from which is judged 
the progress being made by each One of the reporting officers, the 
Detachment Commander, is not a medical officer so his estimates are 
based on an appraisal such as any hne commander would make and not 
on professional judgment He reports on the soldier’s nearness and 
military bearing, his attitude toward other soldiers, particularly non- 
commissioned officers, m the barracks, at mess, or at work, is he a 
good mixer or does he stay by himself? If he has any habits not com- 
patible with good military discipline, it is made a matter of record 
Is he prompt at formations, does he complain about his status or his 
environment 5 What is his attitude toward the Army, the country, the 
war 5 This information all must be gamed by observation, not ques- 
tioning, for this soldier is on a duty status and he must not be made, 
to any degree, to feel he is a patient or that his every action is being 
watched 
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Example 1 (Report by Detachment Commanding Officer) “ u 

a comdenttous worker, shows some initiative, tries to keep himself busy He 
seems to be rather happy m Ins job He is neat and courteous and has made no 
complaints of any physical ailments He ts trying and wants to learn the routine 
in the dispensary " 


Another officer to report regularly on each maladjusted soldier is the 
officer under whom he works Tins officer mav or may not be a med- 
ical officer and the report is made from a viewpoint other than pro- 
fessional How does the soldier apply himself to his work? Does he 
carry' ouc hts duties without urging? Is his interest aroused or sus- 
tained? Does he cooperate with others? Accuracy, speed, and de- 
meanor are other subjects of this report Progress made in essential 
elements since entering the maladjusted group is particularly impor- 
tant as an item of report 

ExAAtPLE 2 (Report by officer under whom soldier is working) “ 

n excellent. I would like to have more bke him. He has learned to give shots’ 
and to handle the sick book With a little more training he could almost be 
called a full fledged dispensary man. I doubt if he could ever do heavy work 
because he gets badly “winded At the moment he is upset because he ts classed 
as maladjusted He says he is working hard to overcome his nervous upset and 
he a doing a grand job " 


The third officer who regularly reports on the progress of the mal- 
adjusted personnel is the psychiatrist His approach to each individual 
is that of the doctor recently in charge of the case and who is, there- 
fore, interested in his progress By informal talks in the corridors, at 
the place of the soldiers duty, or at nines, in the office of the psy- 
chiatrist, he determines from hts professional viewpoint the mental 
state of the soldier and whether the soldier is progressively improving 
He offers m his report such recommendations as may be indicated 


Example 3 (Report by psychiatrist) “Thu soldier was malapg a satisfactory 
adjustment as long as he was m the dispensary He has recently been assigned 
t0 die carpenter shop where the noise affected Jum badly He is now more tense 
and anxious. It is recommended that he be reassigned to dispensary work.’ 

(Dote The limitations on this soldier’s readjustment noted over a period 
of four weeks led to his assignment to the Station Hospital Detachment, where 
daring the past several months he has earned out his duties m a dispensary in a 
'Openor manner and he released a general military sendee soldier for oversea 
duty ) 


Horn the assembled reports the Hospital Commander judges the 
*hatus of each individual and directs hts future handling When a sol- 
dier makes highly satisfactory progress, his trad in a department where 
the work is of an entirely different nature is directed Every effort is 
t^tde to detect limitations on readjustment and also to determine just 
ow Best the readjusted soldier s services can be uti lize d All soldiers 
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are pressed to accept more and more responsibilities in their work A 
noncommissioned officer, before final recommendations for his dis- 
position are made, is put m charge of some detail to determine how far 
he can be trusted to handle other men Finally one of the following 
recommendations is sent to his umt commander who, in practically all 
cases in a staging camp, is the commanding officer of the Replacement 
Pool 

1 This soldier is returned to full military duty 

2 This soldier is returned to duty with the recommendation that his military 
service be limited to the Umted States He has shown special adaptability as a 
(cook) 

3 This soldier is returned to duty Because of his tendency to (persistent 
dizziness) it is recommended that he be assigned to the Station Complement 
Medical Detachment, or to a similar umt m another camp, where he will be 
under close supervision of medical officers He has shown special adaptability 
as a (clerk) 

4 This soldier has not reacted well during his duty in the Maladjusted 
Regimen, is not considered suitable for retention in the Army, and will be dis- 
charged on Certificate of Disability, diagnosis, psychoneurosis 


During the latter stages of their readjustment, this personnel reports 
to an assembly point one hour each day, where orientation talks are 
given One day each week a somewhat detailed account of war activ- 
ities is given them and they are shown war or training films On all 
other days talks are given by business and professional men from the 
nearby communities who volunteered their services These are sound, 
practical and stimulating talks designed to broaden interests They are 
excellently received 


SUMMARY AND CONCLUSIONS 

To restate briefly, the treatment utilized in the Maladjusted Regimen 
consists of two phases, i e , the breakdown of the soldier’s resistance 
to reconditioning through stimulation of interest in one of the shops 
or m the garden, during a very brief period, and the full duty period 
with one hour a day orientation Throughout the training, special care 
is given to the physical build-up through cahsthemc exercise, marches 
and other activities taken with the Medical Detachment Special facili- 
ties also are furnished so that all can take sun baths daily under the 
careful control of technicians 

In conclusion, it is desirable to emphasize the simplicity of the pro- 
gram for maladjusted soldiers through work therapy It strengthens 
the mental fabric of an individual to the degree that his mental armor 
is able to resist impacts from whatever source He gains confidence and 
pride in himself to the extent that he overcomes obsessions, inhibitions 
and neurasthenic blocks He is less credulous Through his continuous 
performance of useful military duties and his mingling with highly 
trained troops he develops new interests in military matters The pe- 
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nod of dun thcrapv also offers the psychiatrist an excellent oppor- 
tunity to stud\ and evaluate various symptoms and arnvc at a sound 
decision 

The carlv removing of maladjusted personnel from the ward atmos- 
phere is believed to be one of the most important principles of treat- 
ment because it lmmcdiatcl) frees his mind of a real care The work 
performed by the individual incident to his duty assignment is the 
factor that braces him igainst recurrences 
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THE RECONDITIONING PROGRAM IN THE HOSPITAL 
The hospital reconditioning program is concerned chiefly with adjust- 
ing the patient’s morale to his relapsing illness, keeping him profitably 
occupied while he is in the hospital and preparing him physicolly for 
the Advanced Reconditioning Section Only Class IV and HI patients 
are cared for in the hospital, -whereas Class II and I patients arc ob- 
served at the Advanced Reconditioning Center away from the hos- 
pital atmosphere. Patients with acute malarial activity are confined to 
bed and do not participate in the Recondiaomng Program Under the 
optimum conditions that exist in a military hospital m the Continental 
United States, the general condition of patients after an acute attack 
of malarial fever is good so that the scope of their reconditioning 
activities can be increased quite rapidly following termination of the 
acute attack Accordingly , they arc started in Class IV as soon as the 
temperature has been normal for forty-eight hours, but must remain 
on the screened malarial wards until two successive blood smears taken 
fortv-cight hours apart hate been reported negative for parasites 
In order to aid their morale when these patients enter Class IV in 
the reconditioning program it is essential that the medical officers in 
charge reassure them that their chronic relapsing disease will eventu- 
ally be cured without untoward and permanent sequelae They are 
then urged to matriculate in any of the United States Armed Force 
Institute courses that they might choose Occupational therapy in 
diverse forms is made available on the wards daily, a definite effort 
being put forth to guide this therapv in a vocational direction when- 
ever possible Books representing a wide range of educational and voca- 
tional subjects as well as recent “best sellers” arc brought to the ward 
daily from the mobile branch of the Red Cross Library The patients 
are encouraged to read on sociologic, economic, military and other 
problems relative to both the war and to the postwar reconstrucDon 
period 

Diversional therapy is also provided by the Red Cross and by other 
volunteer organizations This diversional therapy consists partly in the 
presentation on the wards of sound motion pictures, shows and enter- 
tainments by Umted Service Organization Troupes, and partly in 
games such as ping-pong, croquet and shuffle board, which arc avoid- 
able either on the ward or in the immediate environment (for Class m 
patients) The patients in Class IV also take part in mild calisthenics 
other m the ward or in a special screened enclosure adjacent to the 
ward It should be pointed out here that this extensive program is 
Riade possible only through the close cooperation of the medical 
aernee with other agencies in the hospital such as the Red Cross, die 
reconditioning branch, the orientation and educational officer, the spe- 
cial service officer, and the occupational therapy division These 
features of the program are extended throughout the period that the 
patient is in the advanced reconditioning center and until he is re- 
turned to dut\ 
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Within one week of an acute attack, patients have usually recovered 
sufficiently to be advanced from Class IV to Class III They are then 
able to leave the screened malarial wards so that they can attend lec- 
tures embracing a variety of timely subjects, which are given either 
by other hospital patients who have returned from overseas theaters 
of operations, by the orientation officer or his assistants, or by mem- 
bers of the faculty of nearby colleges The patients may now also be 
granted passes wluch permit them to leave the hospital grounds for 
short periods By this time the type of duty that is best suited to the 
individual patient has been selected by the Reclassification Officer 
after consideration of the patient’s skills, army experience and phys- 
ical condition 

A special effort is made during this period to recondition the patient 
to the amount of physical activity which will approach that expected 
of him when he is returned to duty status Calisthenics are given out- 
of-doors, adjacent to the ward, at a regular time each day under the 
supervision of a physical education instructor These exercises, to- 
gether with competitive games such as volley ball, shooting baskets, 
tossing a baseball or football, are gradually increased in duration and 
intensity as they are tolerated If the patient is able to gain weight or 
to maintain his normal weight, and to possess a general sense of well 
being, and if he is free of malarial activity for approximately two 
weeks while indulging in fairly vigorous and prolonged exercise, he is 
transferred from the hospital to Class II at the Advanced Recondi- 
tioning Center for further training 

THE RECONDITIONING PROGRAM AT THE ADVANCED RECONDITIONING 

CENTER 

The chief mission of the Advanced Reconditioning Center, as stated 
by Brigadier General John M Willis, 8 is to return the soldier to duty 
in the best possible condition in the shortest possible time During the 
course of study of patients with malaria and other conditions at the 
advanced center of this hospital, a number of observations have been 
made with regard to best accomplishing this aim The patient with 
malaria presents many special problems m reconditioning One of 
these is the fact that, m addition to malaria, he may also suffer from a 
battle wound or have some other disease Another is that, according 
to some authorities, exercise may mcrease the probability of, or induce 
a recurrence of, an acute attack of malaria The reconditioning pro- 
gram has afforded an excellent opportunity to study this latter aspect 
of the problem, inasmuch as these patients, who are designated as 
trainees, undergo a progressive physical training program, including 
modified and remedial calisthenics, military drill, sports, hikes and 
work details 

The basis for this report of the Advanced Center is the observation 
of sixty-four patients with malaria who were observed during the 
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three months’ period from June to August, 1944 These patients were 
transferred from the Medical Service after they were considered to 
have reached maximum hospital improvement, were ambulator} and 
had taken part in calisthenics of the Class III group They were phys- 
ically capable of participating in Class II of the Reconditioning Pro- 
gram These patients had been evacuated from endemic malarial areas 
of the Southwest Pacific and North Africa, two to thirteen months 
prcviousl) In all of these patients the diagnosis of malaria was con- 
clusively established Eighteen of the group were considered bv the 
Alcdical Service to have chronic relapsing malana, since each of them 
had exhibited five or more recurrences of malana over an average 
penod of five months 

When they reached the Advanced Reconditioning Center each one 
of the group of sixty-four patients was classified as a Class II trainee It 
was planned to retain these patients m Class II for approximately two 
weeks, and then to transfer those who appeared to possess the neces- 
sary physical stamina to Class I However, none of them were ever 
qualified for Class I as this advancement required the patients to 
demonstrate their fitness by executing saosfactorily a senes of speci- 
fied physical efficiency tests and completing a 15-mile hike Conse- 
quently those who were sent to duty were discharged directly from 
Class II w ith certain specified physical limitations. 

Analysis of this entire group of sixty-four patients reveals that 
thirty-seven patients or 57 7 per cent developed a malarial relapse after 
an average penod of 36 7 days at the Advanced Reconditioning 
Center Eight patients of the group had two relapses, an average of 
31 2 days intervening between the first and second recurrences in each 
of these. These figures are of particular interest when they are com- 
pared with a senes of 216 simdar patients with malana observed under 
hospital conditions over a penod of thirteen consecutive weeks before 
the institution of the reconditioning program These hospital patients 
regardless of the type of malanal drug treatment they received showed 
a relapse rate of 57 per cent with an average of thirty-four days mter- 
'emng between relapses 


COMMENT 

At present, available statistics are not conclusive regarding the 
probable termination of the course of relapsmg Plasmodium vivax 
infection or the establishment of an average penod which may elapse 
between the first recurrence date and final cure m patients evacuated 
from endemic malanal areas of the Southwest Pacific and North 
Afnca Studies of data compiled at Hammond General Hospital mdi- 
trtc that longer penods of observation arc necessary m order to clarify 
this perplexing problem, particularlv in view of the fact that the 
relapse rate of malana patients mav vary markedly More definite m- 
ormapon will undoubtedly be available in the near future. 
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In this senes of cases the relapse rate of malana patients with P vivax 
type of infection who were observed at the Advanced Reconditioning 
Section was the same as that of the control series of 216 similar cases 
managed entirely under restricted hospital conditions In view of these 
findings the advantage of placing this type of malana patient in an 
Advanced Physical Reconditioning Program might be questioned 
However, it is generally recognized that patients who remain in the 
hospital for prolonged penods of time are apt to become introspective, 
develop fixation of their symptoms and manifest varying degrees of 
psychoneurotic symptoms This is one of the major points which the 
War Department Reconditioning Program seeks to correct For this 
reason and inasmuch as the relapse rate was identical in the two 
groups, and since there was demonstrated an improvement in mental 
attitude and desire to return to duty in those patients who underwent 
physical exercise at the Advanced Reconditioning Center, it is felt 
that these patients should be transferred to this section as soon as pos- 
sible rather than undergo continuous observation of a hospital regimen 
type in a hospital atmosphere 


SUMMARY 

1 The problems involved and the methods utilized in carrying out 
the War Department reconditioning program m patients with chrome 
relapsing malaria m a military general hospital in the zone of the 
interior are cited 

2 An attempt has been made to observe the effect of physical exer- 
cise upon the relapse rate of recurrent Plasmodium vivax malarial 
fever 

3 Sixty-four patients with chrome recurring malaria were observed 
in the Advanced Reconditioning Center of a military general hospital 
for a period of three months The average relapse rate was 57 7 per 
cent and the average period between relapses was 36 7 days 

4 A control series of 216 similar patients were observed under hos- 
pital conditions over a period of thirteen weeks The average relapse 
rate was 57 per cent and the average period between relapses was 
thirty-four days 

5 From a military standpoint, the care of these patients in an Ad- 
vanced Reconditioning Center away from the hospital atmosphere 
appears advisable 
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THE CONVALESCENT CARE OF RHEUMATIC FEVER 
IN THE ARMY AIR FORCES 
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The occurrence in 1942 and 1943 of a large number of casts of 
acute rheumatic fever among personnel of the Army Air Forces was 
the stimulus for the development in the spring of 1943 of a Rheumatic 
Fever Control Program The details of the o\ erall program have been 
described elsewhere. 1 Forty of the larger AAF hospitals were selected 
to cooperate m the program The posts chosen for study were m areas 
of high incidence of rheumatic fever, m areas of low incidence, and in 
intermediate areas Laboratories have been set up with the equipment 
and personnel needed for grouping and typing of hemolytic strepto- 
cocci Rheumatic fever was made a reportable disease on the weekly 
statistical report and a central registry of all cases of rheumatic fever 
is maintained m the Office of the Air Surgeon As one phase of the 
rheumatic fever control studs , a definitive convalescent program was 
developed 

Ideal care of patients with rheumatic fever involves adequate med- 
ical care during the acute and subacute phases of the disease, pro- 
vision for long term medical follow-up, hospitalization and nursing 
cate during the acute phase of the illness, prolonged hospitalization 
and nursing care for the occasional patient with chrome progressive 
disease, arrangement for protracted bed care in sanatoria, convalescent 
homes or in the paaent’s home following discharge from the hospital, 
medical-social service facilities to make available welfare resources 
where needed and to assist in follow-up studies, provision for school- 
m g, occupaoonal therapy, and in some cases vocaaonal training, and 
residence in an area of low incidence of rheumaac fever for a pro- 
longed period of time following recovery to minimize the possibility 
of recurrence. 

The complexity of adequate care and the low economic level of 
many patients make the proper treatment of rheumaac fever expensive 
2nd too time-consuming for the physician. For these reasons it has not 
been possible to supply adequate care for any large group of rheumaac 
p er paaents m this country In the AAF Rheumaac Fever Control 
Program, an attempt has been made to supply as close to ideal care 
•b possible for these patients The convalescent aspect of the program 
has three major phases medicaL, physical training, and vocaaonal 

From the Army Atr Forcea Rheumatic Fever Control Program. 
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MEDICAL PHASE 

In general, the usually accepted conservative precepts in regard to 
the management of rheumatic fever are adhered to Of particular in- 
terest is an attempted standardization of criteria for diagnosis follow- 
ing Jones 3 The necessity for uniform criteria has been appreciated by 
all workers Variations in some details of management, particularly 
treatment, occur due to individual medical viewpoints 

The usual case of rheumatic fever is hospitalized at the AAF Station 
Hospital on the post where the illness occurs or at the nearest AAF 
Regional Hospital As soon as the patient can be transported safely he 
is moved to one of a group of AAF Regional Hospitals designated for 
the convalescent care of rheumatic fever The hospitals in this group 
are all below the 34th parallel in the Umted States and are in areas of 
low mcidence of rheumatic fever The latter has been ascertained both 
by clinical experience and by a comprehensive bacteriological survey 
of the distribution of Group A hemolytic streptococci and its relation- 
ship to the incidence of rheumatic fever 8 Rheumatic fever patients 
are kept at the hospitals designated for convalescent care for a penod 
of six months after the onset of the illness or for any extension of this 
period necessary for maximal recovery The only exception to this 
rule is in the case of those patients who are to be separated from the 
service because of unusually severe rheumatic fever or its sequelae 
These patients are discharged from the Army on the completion of 
maximum hospital benefits Personnel are separated from the service 
because of rheumatic fever if the active phase of the disease has been 
unduly long, if there is persistent heart failure or cardiac enlargement 
following the acute phase of the disease, if there has been a previous 
attack within two years or if there is residual cardiac disease at the 
end of the period of hospitalization Exception to the last provision 
may be made m the case of highly skilled personnel who may be 
utilized on a restricted activity basis if the residual cardiac disease has 
static characteristics and is without evidence of significant impairment 
of cardiac function To date, approximately 70 per cent of all patients 
with rheumatic fever are returning to duty 

Upon completion of treatment at the hospitals designated for con- 
valescent care, personnel are assigned for duty for an additional six 
months’ period to AAF Stations in the continental Umted States in 
areas of low incidence of rheumatic fever In general, areas of the 
Umted States south of the 34th parallel (below the 36th parallel in Cali- 
fornia) can be considered to be areas of low incidence of rheumatic 
fever and are recommended for assignment Upon termination of six 
months’ duty in such an assignment, these individuals are reexamined 
and, if found to be free from evidence of rheumatic fever or its 
sequelae, and otherwise physically qualified, are declared fit for gen- 
eral duty The only exceptions to this are the skilled personnel with 
residual cardiac disease noted above If these individuals are retained 
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in sen ice thcv arc assigned to duty in an area of low incidence and 
disqualified for transfer overseas 

Under this plan patients with rheumatic fever arc under expert 
medical observation for a minimal period of si\ months, following 
this, medical care is rcadilv avadable as long as thev remain m the 
'\rmv Medical follow-up is possible dunng this time and arrange- 
ments arc now being made for a long term stud) of these individuals 
following separation from the service Hospitalisation and nursing 
“re arc av ailablc dunng the acute and conv alesccnt phases of the illness. 
The transfer to hospitals in areas of low incidence of rheumatic fever 
for convalescent care and the subsequent assignment of these indi- 
viduals to dun for six months at stanons in similar areas of low 
incidence, provide the possibihn of residence m low incidence areas 
for approximately ten to nvclvc months after the onset of the acute 
illness. 

A frequent problem that occurs during the handling of patients with 
rheumatic fever is the development of anxicrv states with resultant 
psv chosomatic manifestations in many cases, as a result of the patient’s 
knowledge of the serious heart complications of rheumatic fever and 
me necessity for frequent cardiac examinations, electrocardiograms, 
and so forth In the conv alesccnt program tins problem has been min- 
imized or obviated b> the following measures (1) appreciation of the 
Problem by the responsible medical officers, (2) proper handling of 
“eh patient so as to insure the development of confidence in the 
physician, (3) a definite plan of explanation and reassurance to the 
Patient, designed to correct erroneous ideas in relation to prognosis 
m the disease and, particularly, to point out the likelihood of complete 
functional recovery This has taken the form of lectures, group psy- 
chotherapy, individual conferences, and/or psychiatric consultations 
'there necessary, (4) avoidance of unnecessary examinations and the 
discussion in the presence of the patient of such findings as cardiac 
murmurs, prolonged P-R intervals and cardiac enlargement. Where 
the patient is in possession of such information, explanation and rc- 
“tsurance have proved to be particularly valuable, (5) a physical train- 
ln g program arranged so as to demonstrate to the patient that prior 
to returning to duty he is able to carry out vigorous exertion xvithou* 
difficulty 

Patients with established valvular defects who are returned to duly 
troeive special consideration in regard to ph) sical training The ten 
dency to anxiety in relation to the heart condition can be effectively 
mayed by encouragement to participate in as much physical activity 
v the individual’s cardiac reserve permits Many individuals with vnl- 
'•mar lesions have no manifest loss of cardiac reserve and ore capable 

' « much physical exertion as any normal person A convalcsccm 
Patient with a valvular defect xvho is to be returned to dun partic 
Pates m the physical training program to the extent that lus «... 
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permits in the judgment of the responsible medical officer A rough 
guide to such an individual’s ability to stand vigorous exercise is his 
demonstrated ability to participate without the development of chest 
pain, undue dyspnea 01 fatigue 

The prolonged hospitalization and medical observation necessary for 
the proper care of rheumatic fever has a tendency in itself to induce 
anxiety To avoid this, as soon as the convalescents become fully am- 
bulatory, they are moved from the hospital and housed in barracks 
under living conditions which approximate normal army life as closelv 
as possible They are required to adhere to a daily schedule that affords 
them the same liberties and disciplinary restrictions encountered in 
normal army duty Except for periodic medical check-up they are 
thus removed entirely from a hospital atmosphere In addition to its 
effect upon morale this housing plan provides a convenient arrange- 
ment from which the details of the physical training and vocational 
phases of the convalescent program, to be described below, are carried 
out 

Rheumatic fever has been considered a childhood disease Informa- 
tion relative to pathogenesis and prognosis of at least the acute phase 
of this disease has been derived largely from the study of children 
The occurrence of acute rheumatic fever in epidemic form in the 
armed forces, in many cases initial attacks, has focused attention upon 
acute rheumatic fever as an adult disease In addition to routine medical 
care, certain studies are being done regarding the necessity for pro- 
longed inactivity following acute rheumatic fever, the relationship 
between activity and recurrences, the relationship between early acti- 
vation and the subsequent development of valvular defects, and the 
management of persistent streptococcus carriers in patients conva- 
lescing from rheumatic fever 

PHYSICAL TRAINING PHASE 

The prolonged restriction of activitv in the usual case of rheumatic 
fever necessitated an intensive, graduated program of physical training 
to insure that each convalescent returned to duty in the highest degree 
of physical fitness This is one of the most important aspects of the 
convalescent program 

After joint symptoms and fever have subsided, if the general con- 
dition permits, physical training, in some cases, is started while the 
patient is still in b^d Mild passive and active bed exercises are used 
Where joints have been involved for a long time, special muscle- 
setting exercises have been helpful 

Physiotherapists and specially qualified physical training personnel 
are available for this work Some medical officers prefer to withhold 
all exercise until the erythrocvte sedimentation rate has returned to 
normal and the patient gotten out of bed In all cases, when the pa- 
tient is ambulatory, mild graduated calisthenics are started on the ward 
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These arc combined with less strenuous games, such as darts, croquet 
and shuffle board, as additional exercise is desired 
In the barracks phase of the convalescent program half of the da> 
is devoted to a schedule of carefully supervised, graduated physical 
training Calisthenics, close order drill, group games and hikes are 
the components of the program The intensity of the various activities 
is graduallv increased so that, prior to returning to duty , the conva- 
lescent is exercising on a level comparable to full duty activity In 
addition to insuring maximum physical fitness upon return to dutv, 
this program is of v aluc psv chologically as an indication to the patient 
of the extent of lus functional recovery from rheumatic fev cr 
A standardized graduated physical training program is being used 
for both hospital ward and barracks phases of the convalescent pro- 
gram Integrated with this program is a group of graduated physical 
fitness tests which arc used, m conjunction with clinical observation, 
to determine the rate at w Inch the corn alesccnt is allow cd to progress 
to the succcssiv cl) higher levels of physical actn ity 
Tins plan provides adequate physical retraining prior to the return 
of the conv alesccnt patient to duty and ensures that each patient re- 
turns to duty in ph)sical condition adequate for the performance of 
duty m his particular military occupational specialty 

VOCATIONAL PHASE 

Rheumatic fever is usually incurred in the first year of an indi 
'’•dual’s Army experience For this reason many patients with rheu- 
tuatic fever have not completed training for a military occupational 
specialty Personnel with certain military occupational specialties re- 
quire reclassification because of rheumatic fever Both of these groups 
of individuals, during the ambulatory phase of the convalescent pro- 
Etam, are given schooling and/or on-the-job training so that, prior 
to returning to duty they are classified in an appropriate military occu- 
pational specialty In this way the ome available in the convalescent 
Pfogram is used as productively as possible, both for the service and 
t°r the individual. 

Under this plan vocational training is available to all patients in the 
convalescent program In addition to its psychological value in pro- 
dding occupauonal therapy for the convalescent patient it offers the 
opportunity for any specialized training necessitated by possible physi- 
a limitations due to the sequelae of rheumatic fever 

CONCLUSIONS 

A defi niClve convalescent program for paaents with rheumatic fever 
tyhecn developed by the Army Air Forces 

program provides for adequate medical care and follow-up 
pitahzation and nursing care convalescent care, physical retraining, 
00 n E» occupational therapv, vocational training, and residence m 
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an area of low incidence of rheumatic fever for a period of ten 
twelve months after the onset of the acute illness 
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FATIGUE AND EXHAUSTION STATES IN THE ARMY AND 
IN INDUSTRY 


Joseph L rmritMAN, M D * 

Major, Medical Corps, United States Araiy (Ret ) 

Fatigue and exhaustion cover a wide field whose boundaries extend 
from normal tiredness on exertion to acute nervous disorders Ordinarv 
fatigue is too well known or rather felt to deserve discussion here. 
TVe will, however, mention briefly the fatigue reactions occurring 
in industrial life, then discuss in greater length the more profound 
exhaustion states such as occur in military life. What causes them, 
how are they related to neuroses, how can thev be prevented or 

treated? 


INDUSTRIAL FATIGUE 

Industrial fatigue arises from a single cause or combination of factors 
such as prolonged hours of work, uncomfortable situations of tem- 
perature, humidity, dust, and unfavorable mental reactions Prolonged 
exemon is of itself the most common cause of tiredness to the point 
°‘ decreased output. Sayers* cites the experience of British munitions 
workers ' v h°- under the pressure of terrific need, worked seventv- 
fif Ur c lfS F* r " C£ k When the working week was later reduced to 
Wty-hve hours, the weekly output did not fall off, rather it was 
“creased by 13 per cent. In some instances production w as 10 per cent 
f^ater during a month when workers were made to stop work for 
“t ten minute periods during a work da) Within limitations, a 
ucuon in hours of work leads to an increase in hourly output so 
ho * ,1C out P ut mes (Sayers) Indeed, the fangue factor of long 
Dr Vj' lt h°ut a rest day and without vacation so reduced productivity 
t Unirchill announced, If we are to win the war it will be largel) 
powers For that purpose there must be one day in seven 
y car °„ rcs,: an d as a general rule there must be one week’s hobday a 

pi^ ut Prolonged hours alone do not tell the whole story The atmos- 
telat C i^ 1 P^YSical and social, is significant. The employee-employer 
provisions for safety, adequate rewards, incentives, all dc- 
dustnal ?P ac], T ar >d output. Again we may quote from Savers “In- 
with fa,u 8* ic is related to environmental conditions and relations 
— managemen t and fellow workers These are more important than 

• Sehool of Medicine, Western Reserve University Cleveland, Ohio 

Qinical ji r y f-xscutive Officer School of Milrtary Neoropsj chiatry Assistant 
(on f'^ or °f bJarvous and Alental Diseases, Western Reserve University 
°I absence) Assistant Visiting Ncsirologist, University Hospitals. 
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physical activity except m the ‘heavy’ industries that require hard 
physical labor ” 

The workmen who dislike the kind of work they are doing, who are 
in a state of fear and tension because of its hazards, those who accu- 
mulate a growmg resentment against their employers, such men and 
women readily become fatigued Pent-up resentment and unexpressed 
hostility consume energy, lessen the benefit of rest, lead to earlier 
exhaustion 

Long hours of work leading to fatigue does not produce ill health 
Sayers summarizes an extensive study of the literature on fatigue thus 
“Data on fatigue and health show the connection between fatigue and 
loss of working efficiency and increased accident occurrence but there 
is little actual proof that long fatiguing periods of work permanendy 
affect efficiency, health, or working capacity ” We may interpret 
Sayers’ conclusion to mean that continuous effort may lead to fatigue 
symptoms However, these are reversible and the fatigue does not 
permanently affect health 

CAUSES OF FATIGUE AMONG FIGHTING FORCES 

The factors that lead to fatigue m war are more numerous, more 
prolonged, and far more severe than in industry Among working men 
it is one or a combination of prolonged hours, unfavorable environ- 
ment, and psychologic factors These same factors, far more disturb- 
ing, are present in warfare— and many more besides The soldier must 
endure prolonged exertion, is exposed to weakening climate, suffers 
deprivations of food, of rest, of sleep, fives in a state of uncertainty, 
frustration, or actual fear Periods of monotony or of tense worned 
anticipation are followed by ceaseless noise, long marching, and fight- 
ing m which buddies are being killed and his own life is in danger 
Thus, the causes of fatigue are usually not single but multiple and 
their effect, cumulative 

Exertion —Fighting is tough The soldier must take territory on foot 
—march in on the enemy In attack as in retreat he has to hike along, 
uphill and across stream, in ram and snow and mud, weighed down by 
a heavy pack He begins training with a hike of 5 miles, then he hikes 
10 miles, then up to 25 and finally 30 miles with a full pack weighing 
over 50 pounds During training he may enjoy the refreshing luxury 
of a rest and even have long sleep afterwards Not so in combat Then 
one day’s march may be followed by another march with little or no 
rest. Picture the plight of the British Expeditionary Force retreating 
towards Dunkirk Such a retreat means incessant plodding under 
bombing to reach the goal of safety On other occasions soldiers may 
remain in the trenches for days of continuous firing with little or no 
rest Here is a description from Hurst 2 “Men who fought six days 
and nights — they were tired almost to death, and when called on to 
make one last effort after six days and nights of fighting and marching 
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man} of them staggered like men who had been chloroformed, with 
dazed eyes, and gre} and draw n faces speechless, deaf to w ords spoken 
to them, blind to menace about them, seemingly at the last gasp of 
strength Thc\ had a drunken craving for sleep and slept standing 
with their heads filling against the parapet." Again let us follow the 
American foot soldier described so fcehngl} b\ Emie P^c’ “Their 
nights have been violent with attack, fright, butcher}', and their da\s 
sleepless and miserable with the crash of artillery The} arc walking 
50 feet apart for dispersal Their w alk is slow for they arc w'cary 
every line and sag of their bodies speaks for their inhuman exhaus- 
tion On their shoulders they carry heat} steel tripods, machine 
gun barrels, leaden boxes of ammunition Their feet seem to sink into 
the ground from the overload die} arc bearing The} don’t slouch 
It is the terrible deliberation of each step that spells out their appalling 
tiredness Their faces arc black and unshaven The} are young men 
but die grime and whiskers and exhaustion makes them look middle 
aged ” 

Outfits w ho have landed on beaches, as in the Sicilian invasion, keep 
going for several days and nights without rest or sleep and then per- 
haps snatch an hour or two hours' rest as they go on and on It may 
be two weeks before a soldier can relax for a refreshing night's sleep 

Climofic Factors —The hardship of soldiering is not alone the ex- 
penditure of muscular energy, it means also endurance of unfavorable 
climate Picture die soldier from die south who made an amphibious 
lauding m Attu in the Arctic, through cold waters, marching against 
a misty cold wind, and sleeping on freezing ground Think of die 
many Americans, some from Maine and Michigan, who are stationed 
ui the tropics, in Panama, in North Africa, in the islands of the South 
Pacific, the deserts of Iran, or tropical India. Such a soldier must 
endure the sands of the desert or the sweaty steam of the jungle at 
temperatures of 110° to 120° F, or even 140 s F An officer of en- 
gineers who helped construct a road through Iran for the shipping 
of supplies to Russia insists that he saw the thermometer reach 185° F 
u tlie sun at noon. He considered 120° to 140° F as common It is 
oo wonder many of our soldiers lose 20 to 30 pounds when diev arc 
m the tropics 

w e m' 0nc ' es (In 3 general sense) -The human body to be com- 
dhTa ? nd efficlent needs re* md materials for replenishment. De- 
anA , rest > lackui 2 chemicals, wanting adequate vitamins 

first „ a ’ ” perSOn bec T“ unc °mfortflble, loses the capacity for 
^t gwd^ performance, and may develop sickness-if the defect is not 


Cann^ « he Potions of onr War Department, soldiers 

do« n “ n Pe debae ° c ‘“- « kok of sleep In warfare a soldier 
BronnA „ C f °T e , be ? "? d th " 1 s!ee P > n «. His abode may be the 
Oi o.xhole, amidst heat and smell Booming artillery jars him 
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Enemy planes return mght after night, and the warning siren means 
a hurried run m darkness from the bed or sleeping bag into the fox- 
hole Or the bitter cold of Iceland finally penetrates through the warm 
sleeping boots to awaken him, while he who is in the jungle cannot 
fall asleep because of the heat or insects 

Though our soldiers are among the best fed troops m the world, 
there are periods of unavoidable dietary deficiency The men fighting 
in the desert lose chlorides from sweating and may go without suffi- 
cient water Those m the front hnes may be limited to canned radons 
and at times an insufficient number of them One captain told of being 
several weeks in the front lines of Guadalcanal with a minimal amount 
of water so that he and his men drank from any pool or stream and 
subsisted upon one can of food daily (The prescribed number was 
three or more cans m twenty-four hours ) He lost 30 pounds in six 
weeks A corporal who was also m Guadalcanal, during his weeks 
in the front hnes slept poorly, ate little, and also had diarrhea When 
he reached the station hospital m a weak and nervous state his scaly 
skin and shiny tongue gave evidence of avitaminosis 

Thus the soldier is exposed to deficiencies of rest, of food, and may 
hkewise be weakened by disease (infections from insect bites, diarrheas, 
malaria, and so forth) 

Psychologic Factors —Coupled with the physical hardships of warfare 
is a succession of situations disturbing to the psyche From the begin- 
ning of his training the soldier may be irked by the restrictions and 
regulations, troubled by unsolved and recurring problems at home, 
distressed by frustrations, emotionally disturbed by the preparations 
for combat. Some soldiers, previously timid, peace-loving civilians, 
may find it most trying to learn to shoot, are sensitive to the noise of 
artillery Yet most of our men pass through tlus period of basic train- 
ing and of maneuvers successfully But the scene changes when the 
soldier has been transported to the zone of combat and has landed 
on enemy soil In combat he is exposed to horrors and hardships that 
try men’s souls (Pame) He is subjected to mcessant noise, the sharp 
sound of rifle bullets, the boom of artillery, the shrieking siren of 
dive bombers He must sit in the foxhole or march forward in the 
face of noise which spells death He sees wounded and bleeding bud- 
dies, he witnesses death of friends and foe Ahead of him behind a 
clump of trees is a sniper, or in the house on the hilltop is a deadly 
88 mm gun spouting shells which explode dangerously near 

Confronted with these hazards every man is afraid His training 
compels him to control the usual instinct of escape and to become 
an automatic machme which marches and shoots Yet ivhen the soldier 
doubts the quality of his arms, lacks complete faith in his leaders, fears 
that his platoon or company has lost contact with the mam body and 
is being surrounded, then that soldier loses confidence, becomes fear- 
ful or even panicky His already depleted energy is further abruptly 
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reduced. Tear exhausts more than exertion It utilizes the nene path- 
tvays, the metabolic processes, the muscles, as docs construcme pur- 
poseful a cm its Yet the indecision leads to energy wasted m motion 
and m inhibition, as as hen racing a motor of a car held bach by tin- 
released brakes. Os eras helming fear leads to rapid heart action, to 
rising blood pressure, to outpouring of adrenalin counteracted ba 
“frozen" muscles or expressed bv tremors. Not onls muscles but think- 
ing processes seem paralyzed bs doubt and fright. 

If among industrial ssorhers psychologic factors, such as interest in 
the job, relationship to personnel, reasards for asork arc important, 
they are cren more so among soldiers in combat. It is avell knoavn that 
soldiers marching to attack are less fatigued than aa hen thev retreat 
even though the distance and terrain be identical The failure of the 
mission meant fatigue. A major observed m a certain theater of oper 
aaons that the number of patients referred into the hospital avith acute 
combat fatigue, labeled “exhaustion” because fatigue w as a prominent 
feature, aaas fearer during the period of successful attach than aahen 
our forces aaere m danger of being surrounded. In combat, fatigue 
results not from one item but the combination of exertion, dcficienca 
and psychologic factors The psvchologic factors cspecialla of fear 
the depletions resulting from deficiencies, and the excessive expen- 
diture of energy lead to a variety of symptoms 

THE MAN WHO IS FATIGUED 

Before renewing symptoms let us consider the man For our practical 
concern as physicians is not avith fatigue, it is avith fatigued men and 
"omen Not the exposure alone but the caliber of the exposed de- 
termines the degree of symptoms. In our discussion ave max take up 
the physical and the psychologic aspects separately, though in life 
they are inseparable. 1 

There is a muscular quotient as there is an intelligence quotient. The 
Army gives every inductee an intelligence test that enables a separa- 
tion into five classes from Group I (superior intelligence) to Group 
J) (lowest group) We utilize such clasificanon in duty assignments 
men are also different as to their muscular and motor power The 
bodily processes— metabolic, circulatoiy, muscular— the sum total of 
"hich is action and stamina, are different from man to man \Ve vnrv 
m the capacities of our backs as in the functions of our brains Some 
torn can march further, lift more, and possess the resrhency to regain 
' vcl1 being after exertion. Others fatigue more quickly and take a 
‘onger time to recuperate. Not only is there an innate difference but 
body build and of course training may modify this difference. 

1 he Army took cognizance of the importance of age in the selection 
or > onngcr men for combat only So also in picking troops /or hot > 
ohruates. Circular Letter SGO No 119 s advises the selection of 1 
"try men between the ages of twenty and thirty 
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The psychologic factors depend upon the personality makeup Some 
men possess self-confidence, accept their assignments cheerfully and 
endure hardships with the average attempt to dissipate dissatisfaction 
by humor and griping Others start out in life with the minus sign 
of being tired out because of self-pity, worry, ideas of being mis- 
treated Energy thus expended in doubt and distrust is energy wasted 
He is most fatigued who is tired of it all 

We may take a detour from our discussion of personality and fatigue 
to glance at the reactions of soldiers injured in combat The decisive 
factor is the personality more than the injury or loss Recently I lived 
with a group of amputee soldiers and officers— men wounded in combat 
and suffering the loss of an arm, leg or several members The reactions 
of a heutenant were typical “Sure, I lost both hands in the 
grenade explosion, but I got to make the best of it. I have learned to 
use the prostheses (grasping device), I can write with a pencil, can 
type, eat, and I am learning to do more every day I have a tough time 
buttoning a Shirt, and tying the knot of my tie, but I’ll master those 
My real ambition is to learn to shoot— I love quail hunting ” This 
officer showed no self-pity, was not lost m his tragedy but was study- 
ing salesmanship and trying to rise above his defect So, too, men 
differ in their later reactions to fatigue 

As we consider symptoms and clinical states, let us keep in mind 
not only the stress of industry and warfare but also the qualities of 
the man subjected to the stress 

SYMPTOMS AND SYNDROMES 

Guttman and Rimolditt 6 include the following items under the 
symptoms of and meaning of fatigue The output curve of effort 
diminishes, psychologically, there is an attitude of boredom and loss 
of mterest, unpleasant sensations locally such as aches and pains, and 
the emotional tone tends towards depression, with loss of initiative, 
slowness, indecision and a sense of incapacity All of us are aware of 
the local distress of fatigue, tired sore eyes with blurring of vision 
after prolonged reading, sore, weak, aching muscles after a long march 
Profound depression or apathy occurs after greater exhaustion Such 
apathy was illustrated by the experience of a British officer, taken 
captive in the retreat to Dunkirk He had marched with his men day 
and night, taking little time for rest, and subsisting on little or no food 
After several days of such exhausting march he and his men were 
surrounded by the enemy He surrendered automatically, too tired to 
observe, too tired to care He could barely hold his head up, barely lift 
h is feet as he trudged to a vehicle and later was transferred to a tram 
He took no notice of where he was being moved, fatigue made him 
almost entirely oblivious to recognition of time and place he 
didn’t seem to care After he had rested in the prison camp and after 
he was refreshed by food, he became keenly conscious of his surround- 
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mgs. He took careful note of the place, its guards, its w eaknesses, and 
began to plan an escape. Within a short time lie succeeded in the escape 
Fatigue is usualh accompanied by indifference or apathy, yet the 
mental state will depend upon the degree of exertion and upon the 
nature of the cause There is subjeeaxe grading from saturation to 
exhaustion, from stalcncss to complete inability to go on 
Likewise fatigue occurring in play max be pleasurable, in work, 
painful Success or failure arc important The tw o partners of a four- 
some who come back joking and cheerful after eighteen holes arc the 
victors, the defeated drag in, more tired Success affords exhilaration, 
failure, exhaustion 

’P IUSj die direct effect of fatigue is local discomfort, intellectual 
dulling towards inattention and apathy , plus a general decrease in 
efficiency and performance Such symptoms apply chiefly to indus 
tn " fatigue. Consider the soldier whose fatigue has resulted from a 
combination of exertion, deficiency, and fear The soldier ma; exhibit 
symptoms not as a direct result of exhaustion but indirectly as escape 
mechanisms xvhen exhaustion has broken the xvall of personal defense 
■ e sandbags protecting the banks of the Mississippi against flood, 
“ the self-control that each person has built for himself From m- 
onwards we have acquired the self control that enables us to 
cncs and tears, to check trembling and running Army train- 
g a as to this xvall of self-control so that we maintain our positions 
dan P1K r sounc * 3ncl recoil of fire, can distinguish between the true 
en hf 1 °i. 3 nCar bomb burst from the distant roar of artillery This 
/ 13 dm soldier to go forward, to appraise danger and face it, to 
iss thoughts of terror, to distinguish images from reality 
the at J BUC an<1 exhaustion remove this xvall of self control, as time and 
lj^ c e ernents wear away the sandbags of protection Some soldiers, 
oth 3 ^ Ulet nver > move lethargically, while the pent-up emotions of 
a rn''' ovcr vk bonds and release all manner of reactions Like 

^ gmg nver torrent xihich mundates the land, the emotions run 
The' tlm cnes ’ die other laughs, one trembles, xvanders in confusion 
t ] JC *^P C syndrome xvill reveal the interplay betw een exhaustion, 
ever^ xpenences ’ weaknesses ' 31,(1 savings of the mdmdual Trul>, 
the hr breaku, S P° m L but die direction and extent of 

crack 63 V3n k ' kc 8 lass exposed to excessive pressure xvhich may 
m ° nc or two mam lines splinter m many directions, or bloxv to 
w oth° C reactl0n t0 exhaustion differs. In some the upset is abrupt. 
Phase n? j 13 gradual, passing through prodromal stages toward the 
(s-irm] p vanced symptoms Kubie* bsts some of the early symptoms 
davtim ° mc ?P lent breakdown) as sleep disturbances and nightmares, 
daily h states, abstracted maimer, change m voice, change in 

n ,_l a,, its, and m personality As the condition continues, more 
PWnotmced syndromes appear 

he disorders may affect the motor apparatus chieflx the 
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organs, or the mental control Thus, tremors or paralysis way dominate 
the picture, or a senes of autonomic derangements, tachycardia, nau- 
sea, vomiting, diarrhea, represent the reaction, or acute confusion, 
manic behavior, stupor may set in Braceland and Rome 8 list the 
symptoms of severe exhaustion in the Naval service as follows 

1 Heightened irritability (startle response, night terrors, vigil state) 

2 Autonomic nervous symptoms (tachycardia, gastrointestinal upsets, sweat- 

ing) 

3 Fatigue— a diminished capacity for work 

4 Personality changes— depression, anxiety, panic, apathy, confusion 

Among the acute nervous reactions of British soldiers m the Middle 
East are mentioned “shivering, stuporous states, hysterical manifesta- 
tions, like deaf mutism, paralysis, or blindness ” 

The commonest syndrome is an acute anxiety state, combining 
motor, visceral, and mental symptoms The anxiety is exhibited by 
tremors and weakness, pallor, sweating, tachycardia, sensitivity to 
noise, disturbed sleep, irritability Noises startle, a remark may lead to 
tears or a storm of anger Such an acute nervous reaction is not a 
static picture but fluctuates from day to day in response to treatment 
and upon exposure 

Exhaustion is not the basic cause of a true neurosis It will, how- 
ever, set in motion symptoms of an acute nervous state Such symp- 
toms if properly cared for clear up, yet improperly treated and under 
certain circumstances the acute reaction is the starting point for a 
chronic neurone state The British report of Psychiatric Casualties 0 
states, “Physical exhaustion is the commonest precipitating cause of 
nerves ” The importance of exhaustion as a factoi in causing such dis- 
orders is stressed by Farrell and Appel 10 “The highest admission rates 
(for neuropsychiatric cases) occur in troops in actual combat. In 
overseas theatres where there is no active combat the rates are lower 
than among troops within the Umted States The per cent of neu- 
ropsychiatric casualties rises m direct proportion to the length of 
acuve combat duty” 

TREATMENT 

Prevention —Prevention is the first step, yet not alwavs attainable In 
industry the hours of work may be reduced, in warfare the situation 
commands the man Then, too, though it might be advisable from 
die medical standpoint to relieve fighting men before profound fatigvz 
sets in, yet from the military aspect such relief may not be available or 
practical Any recommendations can be carried out only in the frame 
work of reality situations 

Prevention and treatment may be carried out along three lines 
physical, psychic and drug-or, to put it in alliterative form, muscular, 
mental and medicinal methods can be used 
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Physical Conditioning —First is the selection of the physically fit, as 
for example the choice of lean ) oung men for tropical service. Next 
is training Toughening marches and physical drill will improve muscle 
action and enable the soldier to withstand the ngors of combat Such 
training helps muscles and the circulation, and increases general stamina 
as w elk Pilots arc encouraged to exercise and play ping pong, swim, 
do calisthenics, rather than to mope, drink, and play cards Soldiers 
should continue training and recreation during wacuve periods We 
must build the capacity for prolonged exertion 
Mental Attitude —A decisive clement in fatigue is the mental attitude 
The soldier who is absorbed in his task, who is striving for a goal, 
can draw upon an almost inexhaustible reservoir of energy He who 
feds unhappv, mistreated, defeated, wastes his present energy and dis- 
sipates reserves This applies equally to the man in industry 
The stamina of the soldier is closely related to his morale The fight- 
ing man who thoroughly bdieves that he is fighting for his family, 
who has faith in his leaders who identifies himself with “its cause,” 
can march farther hold out longer So, too, the employee whose job is 
interesting and who feels the reward is fair will ignore fatigue. A 
mother nursing her sick child can keep going dav and night, un- 
mindful of tiredness because her duty is a labor of love 
We are all familiar with the picture of the young woman returning 
home from a hard day’s work, bored, unhappy, and tired She flops 
into bed too exhausted to eat. In this state of near stupor she lies, 
vihen suddenly the phone rings and an almost forgotten but highly 
desired boy fnend invites her to a night club She is electrified into 
energy With smging voice and elastic step she bathes and dresses 
How vivacious she appears as she dances late into the night' 

The soldier who is patriotic, who is imbued with a close attachment 
to his buddies, who is proud of his outfit, will find few tasks too hard 
will develop the endurance to keep going Confidence in the outfit, 
futh in its leaders, the success of the venture, all influence fatigue or 
jtsutance to exhaustion Outfits whose men lack confidence, who have 
little faith m their leaders, outfits which are retreating, have a dis- 
proportionately high percentage of nervous casualties The prospect 
victory is a tome more invigorating than vitamins 
Medicinal Therapy -Situations arise when even well trained soldiers 
■aspired by splendid morale reach a stage of exhaustion, yet military 
“'gencies demand their further action Thus, many measures have 
“«n tried in the hope of improving physical effort, or of delaying 
me onset of fatigue. Hellebrandt and Karpovich” have reviewed the 
w ot d '«s. sus^ feeding, high vitamins, gelatin feeding 

r changing the acid balance (alkalies phosphates, chlorides) 
such as alcohol, coffee, tea They state that there is no con- 
roof that special hours of eating, excess sugar extra vitamins 
the acid-aikali group will improve performance of an aver- 


niethod o 
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age man Quoting from these authors, “Small doses of alcohol, bever- 
ages containing caffeine, amphetamine (benzedrine sulfate) or cocoa 
leaves all raise the level of physical performance in the course of pro- 
longed effort by lessemng the appreciation of fatigue Items to 
improve energy are usually dangerous but when the emergency is 
acute it may be wiser to resort to the use of substances which make 
men temporarily immune to fatigue than to abandon the exhausted” 

The army uses benzedrine sulfate for ^uch emergency purpose Cir- 
cular Letter No 58 SGO 12 says, m effect “Benzedrine sulfate is a potent 
‘awakening’ drug It stimulates dynamic energy, postponing the desire 
for sleep, and enables continuation of performance beyond the point 
at which physical fatigue would be overwhelming It will not improve 
the capacities of a rested person, and will cause sleeplessness if taken 
near bedtime Furthermore, it may produce palpitation, excitement, 
undue sense of tenseness and uneasiness In a special situation when it 
is important to alleviate fatigue and sleepiness benzedrine has proven 
highly useful It is administered after the appearance of fatigue, not as 
a preventive The dose is 5 mg for sleepiness, 10 mg for marked 
fatigue This dose, 10 mg, may be repeated if needed, at intervals of 
not over six hours for a total of three doses ” 

Aside from the use of benzedrine sulfate, we urge sufficient salt 
intake m the tropics Circular Letter No 119 SGO (July 1943) 5 advo- 
cates gradual acclimatization, slowly increasing amounts of work, and 
the addition of free salt to the water intake 

Treatment of Fatigue States with Features of a Neurosis —Despite the 
use of preventive measures, warfare brings exhaustion and exhaustion 
leads to the expression of hitherto controlled nervous reactions The 
rules of treatment are (1) early recognition (2) rest and sedation 
(3) psychotherapy 

Braceland and Rome stress the need of removing a sailor from the 
area of duty if there are prodromal symptoms of mounting anxiety or 
excessive fatigue 

The soldier who has been long in the front hnes and whose loss of 
appetite, irritability, inefficiency and tremors, indicate advancing 
trouble, must be sent to the battalion aid station He must be removed 
from the sounds, dangers and hardships of front line fighting 

At the battalion aid station or farther to the rear the soldier is given 
rest and sedation Major Hanson 13 relied upon amytal sedation, first 
large enough to enforce deep sleep for some twenty-four hours, then 
sufficient to provide relaxation, but also to permit the soldier to attend 
to minor details Before the period of deep sleep, or soon afterwards, 
each soldier got a bath and a full diet with ample sugar and vitamins 
This period of rest reinvigorated tired muscles and broke the links of 
the chain of anxiety Braceland and Rome mention pentobarbital 
sodium, seconal and sodium amytal as the safest forms for intravenous 
use when it is advisable to induce deep sleep After an initial intra- 
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venous dose, such medication might be given orally Sargant 11 stresses 
prompt approach The urgenev of treating with adequate deep seda- 
tion an acute neurosis in a good personality starting to break down is 
like an urgent operation for acute appendicitis This is followed b> 
measures to improve that patient’s weight loss by a modified insulin 
therapy (20 to 100 units of insulin at 7 00 a w The patient is not 
allowed to go into coma) ” 

Farrell and Appel state that recovery occurred in 60 to 80 of the 
cases arising in combat, with the patients returning to full combat 
out} provided they had been regarded as medical emergencies and 
properlv treated Circular Letter No 176 u SGO entitled Early 
Recognition of Ncurops} chiatnc Conditions in the Combat Zone em- 
phasizes selection, sedation and ps} chothcrapy 
Ross described the experience of soldiers in World War I ‘ During 
the retreat from Mons the soldiers kept going for one w cck The army 
marched and fought and dug and marched and fought and dug At 
t e end of this period they lay down and slept for thirty-six hours 
efreshed by this sleep it took the battle of the Marne in its stride ” 
Hurst described soldiers as “tired almost to death,” “staggering 
as though chloroformed, ” who after a few days’ rest w ere young and 


rKvT <: ^i.^ 0ra ^ y — Refreshing rest, deep sleep and good food will lie 
PsyehotherapeuDc in their action Yet, in some instances, the fighting 
an needs some explanation, reassurance, relief of a feeling of guilt, 
rinkcr and Spiegel 1 * provided such relief of emotional tension by 
mfl° Ura ^ ln ? tbe so ^ dler t0 relieve his painful experiences under the 
° P cnt °thal sodium Kubie suggests first rest and sedation, 
physical measures and psychotherapy 
tor treatment of neurosis which has become established Kubie sug- 
rci , primary measures consisting of controlled sleep plus physical 
The fh^ n 8 j Psychotherapy in the form of superficial catlnrsis 
the tvir consi deration is sleep, nourishment and some recreation, then 
tion,ll, a nt “ P V , ea a chance t0 frce himself of anxiety “Most emo- 
faik n cUsturb ' d P ancna to hide their feelings When this effort 
me ’° n ' sees » u degrees of anxiety, with shaking, shivering, chnttcr- 
tienVm , ng awfl y to hldc - sweating, vomiting, etc The pi- 
twin he lost m depression xvitli suicidal tendencies or he may 

need m Zi T d mea , nmgl f s gaIct >' There may be an uncontrollable 
u to talk obsessively and endlessly about home and family about 

eondn”?^’ ab0 o C thC , mcn who lm ’ c been killed, about the 
on nm ° °® cers ’ etc - Since human beings like to blame their troubles 
heard IT 0 ” °, r on su ^? rdinatcs ’ P ct hates and resentments will be 
feehner ? Ucn , y The patient should be guided to get release c 
cc 'mg of gudt, relief of rage ’ 

food ' j Vcrage normal fighting man will respond favorably to 
’ 5cdan °n and psychotherapy Tatignc is reversible The 
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person can develop nervous symptoms from fatigue yet he will return 
quickly to normal when the situation is improved and when rest is 
provided Many soldiers, however, do not improve sufficiently under 
such a program, indeed, symptoms remain chrome What is the mean- 
ing of chrome fatigue and chronic neurotic reactions? 

CHRONIC FATIGUE STATES AND NEUROSIS IN MILITARY LIFE 

Though the fatigue state is for the most part a reversible process 
there are many examples of prolonged symptoms of exhaustion Such 
conditions usually represent neuroses or some coexisting physical ill- 
ness Ross 17 interprets the prolongation of illness from fatigue states as 
due to two causes (1) fear of consequences of further exposure, and 
(2) gam to be derived from illness It is Ross’s opinion that these 
symptoms represent a defense against the possibility of further damage, 
and that if the soldier is assured that he will not be sent back to duty, 
the probability of recovery is increased “Everyone wants to be well, 
but everyone is not prepared to accept in all the circumstances the 
consequences of being well ” 

Fatigue is not identical with neurosis even though at a certain point 
both may have similar symptoms Fatigue is temporary, neurosis is 
likely to be prolonged, fatigue is the product of the situation, a neu- 
rosis is fundamentally related to the personality, even if the situation 
has induced active symptoms, fatjgu$ is reversible, but neurosis is 
deep set. 1 

What about the common ground between them? (1) Fatigue may 
induce neurotic symptoms— the tremors and anxiety constitute but a 
resemblance All that glitters isn’t gold, all who tremble aren’t neu- 
rotics (2) Fatigue may bring a true neurosis into evidence— activate 
it, as it were Many a potential neurotic controls his symptoms by the 
effort of will power, by precautions, by activity Busy and absorbed, 
he may produce effectively A soldier may be struggling with the 
conflict between continuing to fight on or retreating His sense of 
duty, his feeling for his buddies, his fear of censure will keep him 
in the fight But once exhaustion has set in, this control is weakened, 
once he is hospitalized, the conflict is decided m favor of escape Not 
that the soldier need a conscious decision that this illness is a door 
to escape Rather the mechanisms of self pity and introspection are 
awakened by the palpitation and the pain, fear of bodily failure, of 
serious disease is set in motion so that the soldier becomes a timid, 
tiembling, tearful, and dependent patient As long as he was going on 
and on, buoyed by the force of the group, stimulated by morale, he 
remained a good soldier— but once this link was broken he becomes a 
sick patient— all the latent fears, guilt, anxiety have come to the fore 

What about the conscious element, the factor of gam, of escape 5 
Some believe that such gam, a conscious element is the effective force 
behind prolongation of symptoms On the surface this appears so Yet 
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one cm on!) go as far as to sa) that the conscious factor reinforces 
tne unconscious. The unconscious is basic, pnmarj, dc\ clops out of 
the situation, the conscious is secondary Yet its reinforcement adds 
much to the cffcctu cncss of this force in maintaining invalidism 
The treatment of the true neurotic requires more time, a different 
setting, and usualls more involved techniques than mere rest and 
sedation Such soldiers may have to be evacuated to the zone of the 
intenor (the United States) avvav from the noise of bombers, away 
tom fear of further exposure Indeed, so powerful is this fear in some 
patients that the) arc relieved only when separated from service. Along 
" 1 th such evacuation comes intensive ps) chothcropv, analysis of the 
situation, free discussion, plus guidance, suggestion (see The Mind of 
the Injured Man'>) 


DIFFERENTIAL diagnosis between combat fatigue and fatigue 

SECONDARY TO ILLNESS 

As a rule, the fatigue states in combat arc the result of the combined 
nctors of exertion, deficiencies and fear Yet often in civilian life and 
unng training the patient emphasizes fatigue without obvious cx- 
rnal factors Physical disease can produce fatigue and nervous symp- 
ms as " ell as the combat situation Let us briefly discuss sev crnl 
common maladies. 

rwerculosis —In industry and less frequently in the armed forces 
^--chest films) progressive fatigue ushers in pulmonary tuber- 
°s!s. "cfore cough chest pains and obvious fever develop the piticnt 
“«y complam of tiredness, weakness, become apathetic or irritable 

2d t °. Carry out h,s dutlcs ‘ 

and ‘t SOn ’ 1 O'reare —Tuberculosis of the adrenals produces fatigue 
old * ih * 3C an ln, P ortant ar >d prolonged symptom A 3ff year 
his K? ° ler was mductcd ,nt0 the Army and sent to Florida for 
D l j c training During the earlier period of marching lie com- 
tirci ' nea ^ tness Later he “fell out at drill,” stating lie was too 
»hilt\r He ^' as ac ® rst suspected of being a “goldfinch ” fills farig- 
but' ■ ® rc ' v wor se. The soldier noticed that his shin wis turning dark 
bevel' 35 told that it came from the Honda sunshine Weeks later he 
foun ?P* nnusea and vomiting lie was therefore hospitalized and 
•ow hi 10 *' a ' e P'fpncntauon of the mucous mcmfiriner of Ills mouth, 
(j ttCi boo d pressure and chemical evidence pointing to Addison’s 


r lcu L°' Dyspasias and Penilcl/mt An mi da —A lieutenant had dif- 
uess V f l? niarc * ,,n II hls fcct ffrew tired Then he developed short- 
earli 0 * i t' 1 Weeks later came numbnc" and tingling During the 
tj, ' r PUFse of this illness his appearance was one of good color and_ ’ 
^ T 0 ® nature of the illness was not suspected When the nngknff 
'°>>ed by umteadme'S in walking a neurological 
'"td evidence of combined tclcro-is of the cord. BIoo 
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and analysis of the gastric juice (achlorhydria) furnished the answer 
—pernicious anemia 

Heart Disease —Fatigue on walking may be the prologue to the 
drama whose epilogue is decompensation Leg weakness, then short- 
ness of breath may be followed by angina or a true coronary attack 
In the early phase fatigild may be the presenting symptom 

Malignancy —It is not rare for malignancy to start out as fatigue 
and then to give local evidence of its presence A patient complained 
of weakness and nervousness, for which he was referred to a neuropsy- 
chiatric chmc As he did not respond to psychotherapy, but instead 
lost weight, the psychiatrist requested a chest film (to rule out tuber- 
culosis) The chest x-ray showed numerous coinhke rounded shadows 
which were interpreted as due to metastasis Months later, the autopsy 
revealed that the primary source of this malignancy was a microscopic 
teratoma of the testes 

Other Diseases —Enough has already been mentioned so that we 
must keep in mind the possibility of mherent disease rather than the 
situation In passing we can mention hyperthyroidism, undulant fever 
and hypertension as conditions to be considered Then, also, endogen- 
ous depression may start out with weakness, leg tiredness, loss of ap- 
petite, and nervousness Muscles are messengers of the mind and some- 
times droopy posture and dragging legs will precede gloomy thoughts 
in the progress of symptoms of depression 

TREATMENT OF FATIGUE IN CIVILIAN AND INDUSTRIAL LIFE 

Here we must first rule out physical disease, then evaluate the 
occupational situation Is the fatigue due to excessive hours or bore- 
dom, is it due to physical exertion or unhappiness 5 In therapy we 
must remember the all-important influence of the mental attitude It 
is good business as well as good medicine to furnish an incentive, 
to instill team spirit, to provide pleasant environment and remove as 
many industrial hazards as possible Excessive cases of fatigue reflect 
upon management as well as the men fatigued 

CONCLUSION 

Fatigue and exhaustion constitute a significant problem in war and 
in peace In civilian industry fatigue is a symptom of excessive ex- 
penditure of energy without sufficient time for rest, results from 
physical disease, or is mduced by a mental attitude of disinterest or 
dislike Among fighting men these factors plus a succession of harrow- 
ing experiences, plus deficiencies of sleep and diet, and especially th e 
influence of fear, lead to exhaustion states As a rule such fatigue states 
are reversible However, not all symptoms are the direct result of 
fatigue Some arise as release phenomena, and these may persist es- 
pecially if a marked potentiality to neurosis is awakened The value 
to the ego of the escape from danger reinforces unconscious symp- 
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toms A careful differential diagnosis is essential Treatment along 
muscular, mental, and medicinal lines is indicated 

BIBLIOGRAPHY 

1 Sayers, R R Major Studies of Fatigue War Med, 2 7 86 (Sept.) 1942 

2 Hum, A Medical Diseases of War Baltimore, ilJiams & Wilkins Co, 1941 

3 Pyle, E. Here is oor War Infantry J, July 1943 

4 Fetterman J L The Correlation of Psychic and Somatio Disorders JAuMA, 

106 26 (Jan ) 1936. 

5 Circular Letter No 19 Acclimatization of Troops in Hot Climates Surgeon 

Generali Office, Jul> 1943 

6 Guttman, E. and Rimolditt, J Fatigue and Effort Syndrome. Mental Science, 

<T7 349 (July) 1941 

7 Kubic, Lawrence S., Manual of Emergency Treatment for Acute War Neu 

roses. War Med, 4 582 (Dee ) 1943 

8 Braceland Com dr V J and Rome, Lt H P Anxiety and Fatigue Con need 

cut State M J, 7*827 (Dee.) 1943 

9 Ps)cluatnc Casualties in die Middle East Forces Arm) M Bull, 66 113 

(April) 1943 

10 Farrell, Lt. Col M J and Appel Capt J W Current Trends in Military 

Neuropsychiatry Am J Psychiatry 101 12 (July) 1944 
U Hellebrandt, F A and Karpovich P V Fitness, Fatigue and Recuperation. 
War Med, 1 745 (Nov ) 1941 

12, Circular Letter No 58 Benzedrine Surgeon Generals Office Feb 23 1943 
13 Hanson, Major F Personal communication. 

M Sargant, W Physical Treatments of Acute Ps) chiatnc States In War War 
Med, 4 5 77 (Dee.) 1943 

L5 Circular Letter No 176 Earl) Recognition and Treatment of Neuropsychi 
atnc Conditions in the Combat Zone. Surgeon Generals Office, Oct. 20 
1943 

16. Gnnker Lt. CoL R. R, and Spiegel, Maj J P Brief Psychotherapy in War 
Neuroses. Psych osom Med, 6 123 (April) 1944 
17 Ross, T A. War Neuroses. Baltimore, Williams & "Wilkins Co, 1941 
18. Fetterman, J L. The Mind of the Injured Man. Chicago Industrial Medicine 
Book Co, 1943 



physical medicine in medica, o 

Go ' aoK M Mtnra,, Md . EHABIt -ITA 

IWa medjCffle , H **»», M D , , 

individuals disabled bv m ** WtaI roJe t0 play m th 
The vast majority of ny n °ntraumatic o - ” he rehabll « 
naturally J, as of re «nt WO rlt . , y or """surgical co; 

War "'em* a ^T ed «hab*“ d ,n P 'f gramS for «hab 
*e I® spStacu J^" 31 S" “ f P ers °ns sufferrr 

Man y comm™ I, but ° f «n lost aTS S ent,on h * 

PVcLZ ZZ'? 1 obseS ,mg ’ m f d «' "on 

productivity In Cd w,dl long periods of W clvd,an and n 

power pro^aTanT yea «. «>c,et?TvL« Conrafa «nce am 
or Willy ZZ*/'™ 1 , 0 ove^““i” ter T d “ *= 

of the aroun w d ’ prod ""'"g at ,'' ctlier physically „ 

Pnemium^Te » P«ce tn^ for the^ 

support himself i S of lr ° f an «chvidual d sa KW P °T * not 
c^omc disease recent T rest *> society A *° that he a 
longed palliative £ med,cal care fnlP $ P erson Usable. 

P^cal^ehabTtadon^ 6 ^ 18 ^ ^ ao ° ften > 

a scIf-sunnorMnrr , P ro £tam aimed rn l attcm Pt at a vim 

^ch an mdividuaUnm 6 IjttJe 15 donc hy^ndustrl^ d f abkd one 
and even prohib]t P ff-T any States ’ compeLr,; 7 t0 find a pkee 
sons P 0lublted 4® ^oymenTTZTjr^ 

The recent war yearn w u b ^ PP ed p 

^ d - 

job opportunities The P ? nnm & and placement if 113 , e t0 s Pecr 
developmg wLvs niedical se^i " ^ are hndmg tJ 

and absence from active^ ° f decrea swg periods Cad,n ^ the way J 
and Barton 0 ) The OI dut y and nuhtarv c S op hospitahzatio 
“» progmi * well-o *«*■ 

to follow through With w reduce convalescence t dicaJ re habihta 
he attains his maximal J? C ^tment proem m e ? a mnj mum anc 
continue to expand so th*-™* 10031 ca P ac Jty Thesfn mdmduaI until 
Programs will he * , f , t Postwar rehahiht,^ P r °grams should 
aems as weU^lf m aU hospSs w 7 3nd Conditioning 
programs “ PaGente °n mdustriajfj ^ llmcs ^ private pa? 

_i^i™d,c m e often can ™™S* 

P™<rn, m 


of d, e on 

,hfc ^ M " y ° Ctac Rochra „ 


786 



PHYSICAL MEDICINE IN MEDICAL REHABILITATION 787 


that aims to hasten the return of a disabled individual to his maximal 
functional capacit) Ph) sical medical measures started early, prescribed 
carefully, and administered expertly have been found to shorten con- 
valescence, reduce die period of hospitalization and minimize the ex- 
pense to the patient and loss of hours from the job The physical 
medical procedures should be carefully coordinated and integrated 
with the other types of treatment that are indicated for each individual 

PHYSICAL MEDICAL PROCEDURES 

Pnncipall) , ph) steal medical measures include the familiar trium- 
virate of heat, massage and therapeutic exercise These may be used 
alone or in various combinations and in various forms to achieve the 
desired results The fundamental physiologic reactions of the body to 
the various agents must be kept in mind if these agents are to be 
used properly and to the best advantage to help correct the abnor- 
malities of the individual patient 

Heat— Heat, in general, can be used to increase circulation relieve 
pain, increase local metabolism and relax tense muscles The most 
effective means of applying heat locally to a region are (1) luminous 
heat lamps or bakers, (2) short wive diathermy, (3) hot paraffin, (4) 
hot soaks and (J) hot wet packs General heating of the body is best 
accomplished by the hot tub bith (water temperature 100° to 106° 
F ) or by use of a hot humid air cabinet. 

Message —Massage can be used either for sedative or stimulating 
effects Stroking and kneading massage will improve venous and 
lvmphatic flow and may be used to stretch intermuscular connective 
tissues Friction massage can aid in stretching and loosening scar tissue 
and adhesions Best results from massage are obtained when it is ad- 
ministered by an individual skilled in its application Usually, the effects 
of massage are enhanced by preliminary application of beat for at least 
twenty or thirty minutes 

Exercise —Therapeutic exercise is undoubtedly the most important 
Part of the physical medical phase of the rehabilitation and recondi- 
tioning programs for the majority of patients. The type and the 
amount of exercise will vary the condition being treated Active 
exercise is used to improve muscle tone and muscle strength Assistive 
exercise is used to increase range of motion Passive exercise is used 
when it is desirable to prevent contractures, maintain muscle sense and 
wd circulation in a paralyzed extremity 
With therapeutic exercise established as the keynote of the physical 
medical phase of rehabilitation, it is obvious that complete cooperation 
ot the patient is a primary requisite for successful carrying out of the 
Program The physicians, nurses, attendants and physical therapists are 
7 1 responsible in helping the patient to realtie his own responsibility 
'or obtaining the maximal benefit most rapidly from the exercise pro- 
gram which is prescribed for him A constantly changing program of 
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graduated exercises with definite goals to be attained must be pre- 
scribed and carefully supervised 

Occupational Therapy— In addition to the physical therapeutic pro- 
cedures just considered, occupational therapy provides another ap- 
proach to the rehabilitation programs Occupational therapy is a part 
of the physical medical program It includes the use of prescribed 
work m the field of arts and crafts and recreational activities done by 
the patient as an aid in improving function of a part, or parts, as a 
diversional activity and morale builder, and, m some instances, as a 
part of a prevocational training program By means of selected activi- 
ties that interest the patient and are prescribed with definite aims in 
mind, the patient is further aided m feeling his own responsibility for 
attaining a maximal recovery Unfortunately, at present there is a 
shortage of trained and competent occupational therapists Physicians 
are not cognizant of the values, technics, indications and methods of 
prescribing occupational therapy for their patients There is a lack of 
well-organized and accessible occupational therapy departments in 
most civilian and military hospitals With more technicians being 
trained and the medical profession gradually learning about occupa- 
tional therapy, it can be anticipated that the occupational therapy por- 
tion of physical medicine will, m the future, play a more prominent 
role in the rehabilitation programs for civilian, industrial and military 
patients 

MILITARY RECONDITIONING PROGRAMS 

The Army general hospitals, and more especially the hospital serv- 
ices associated with the Army Air Force rehabilitation and recondi- 
tioning programs, have made extensive use of daily calisthenics begin- 
ning while the patient is still in bed (Rusk 7 ) Generally two ten minute 
periods daily are set aside for the calisthenics After the patient is able 
to pass an exercise tolerance test, described by Karpovich, Starr and 
Weiss, 5 based on a return of pulse to a rate of below 100, the pulse 
being taken one minute after mounting a 20 inch step twelve times j in 
thirty seconds, he is graduated to a more strenuous exercise program 
In the more advanced classes the patient spends thirty to forty-five 
minutes twice daily m calisthenics, games and guerilla exercises that 
are conducted outdoors The most advanced classes in the recondition- 
ing programs include two forty-five minute periods of outdoor games, 
exercises and cross-country running and sprinting This program has 
been found definitely to shorten the period of hospitalization and 
lower the incidence of relapses among patients suffering from respira- 
tory infections including pneumonia 

PREVENTIVE PHYSICAL MEDICINE 

Many years ago it was found that breathing exercises that were 
started soon after major surgical procedures lowered the incidence of 
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postoperative pneumonta These exercises ire now used routinely in 
some form m most hospitals Sometimes inhalation of carbon dioxide 
and oxygen is used as an added stimulus to the deep breathing It is 
"ell known that to be of value the exercises must be done several 
times daily under the supervision of a nurse or attendant trained for 
this w ork. 

The medical practitioner is still too frequently called to see patients 
suffering from pulmonary embolism Several prophylactic measures 
have been used extensively Dicumarol has prosed to be of consider- 
able value but requires careful observation and frequent determina- 
tions of the prothrombin time. Simple graduated exercises that are 
started at the same time as the breathing exercises hat c been found to 
be an aid in the prevention of pulmonary embolism Wangensteen 0 has 
emphasized the importance of constant active motion of the feet and 
toes during waking hours m obviating stagnation of venous blood m 
™ ' c 8 Si He expressed the opinion that this is an important factor in 
preventing thrombosis and embolism and in preparing the elderly sur- 
gical patient for becoming ambulant early 
A suggested group of simple exercises that can be started while the 
patient is still in bed could include some of the following 

-xcrcise 1 Flexion and extension of toes Repeat five to ten times 
xcrcisc 2 Flexion and extension of ankle. Repeat five to ten times 
.remise 1 Circling of feet. (Circumduction with monon at ankle 
nd midtarsal joints ) Repeat five to ten tames 

erase 4 Quadriceps setting Tensing of quadriceps muscles in 
ension position of knee. Hold for a count of five Repeat five to ten 


4.5 ? erase / Flexion of knee and hip, sliding foot on mattress toward 
the buttocks Repeat five tunes. 

l? Squeeze thighs together, then abduct them until feet are 

“ inches (30 48 cm ) apart. Repeat five times 

7 ® ureal “tttng Squeeze buttocks together Hold for 

Ex f fiVC RcpCaC fivc t0 ten Gmes - 
brejnh^v n ^"* ee 2 breathing Protrude abdomen (diaphragmatic 
orca thing) Repeat five tunes 

P“ p breatlun F thorax Retract abdomen (thoracic 
respiration) Repeat five times 

Rxerr-vT i? ^? Cncb Hex and extend elbow five to ten tunes 
head ~n From neck firm position Draw arms forward to side of 
t0 ten tim^ rCCUm t0 firmly retracted position against bed. Repeat five 

times'^ 156 H Flexion of neck. Chm toward thorax. Repeat five to ten 


° f mmutes twee daily should be spent in domg 
rh c exercises should be selected bv the physician 
league must be avoided A persistent elevated pulse rate follow- 
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mg exercises is an indication of overexercise These or similar exercises 
are of value in aiding circulation by the action of the muscle on the 
veins Muscular tone is improved and the commonly seen conditions 
of flabby, weak muscles and atrophy of disuse are minimized A ward 
attendant, nurse or nurse’s aid can be trained to supervise the patient 
in the prescribed exercises 

PHYSICAL MEDICINE APPLIED TO MEDICAL DISEASES 

Arthritis —Rheumatoid arthritis involving peripheral joints, spinal 
column and the muscle is a commonly seen, chronic, disabling medical 
condition that affects both men and women during early adult life 
Aledical management should include a thorough search for, and eradi- 
cation of, foci of infection, and the judicious use of salicylates, a trial 
of some type of arthrotropic or autogenous vaccine, adequate rest, 
well-balanced diet, vitamin supplements, a trial of large doses of vita- 
min D and possibly the intravenous use of gold salts 

Physical medical measures are used to improve peripheral circula- 
tion, relieve pain, lessen muscular atrophy, prevent deformity and 
irriprove articular function The importance of daily use of physical 
measures cannot be overemphasized Applications of heat for half an 
hour once or twice weekly is mentioned only to be condemned as a 
valueless procedure Simple physical measures that the patient can use 
daily at home, m addition to what professional treatment he can afford 
or is available, should be included in the physical medical program 

Heat can be applied locally for thirty minutes daily by means of 
luminous heat lamp, melted paraffin (120° to 130° F ), or short wave 
diathermy Generalized bodily heating in a hot tub bath with a water 
temperature of 100° to 105° F for twenty minutes should be used 
two or three times weekly This raises bodily temperature to about 
100° to 101° F and is thought to aid the bodily defenses against the 
arthritis Bodily metabolism is increased and the blood picture shows 
an increased leukocyte count 

Application of heat should be followed bv a stroking and kneading 
massage especially to the muscular tissues around the involved joints 
This aids m maintaining circulation through the muscles, stretches 
intramuscular connective tissue that may be involved m the arthritic 
process, and helps to prevent atrophy Acutely inflamed joints should 
be avoided m the massage 

Exercise varies from minimal active and passive motion in acutely 
involved regions to vigorous active and assistive exercise in the chronic 
stages or m “burned out” arthritis with varying degrees of limitation 
of motion Routine exercises can be supplemented by activities in 
occupational therapy that are used to improve function of joints as 
well as to provide mental diversion When the arthritic process in- 
volves the spinal column, the exercise program also must include pos- 
tural training as well as intensive exercises to maintain or improve 
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expansion of the thorax Here again, as with the use of heat, the pre- 
scribed exercises should become a part of the patient’s daily life, they 
should be done regularly and as often as prescribed by the physician, 
and done with the same regularity as the individual takes internal 
medications 

Poliomyelitis —The phy sical medical management of poliomyelitis 
probably results in the best final functional results of any type of 
treatment that is used During the acute stage with painful, tender 
muscles, hot packs tend to produce considerable symptomatic relief 
The patient is positioned in bed x\ ith a firm mattress and foot board in 
such a way as to prevent overstretching of weakened muscles and 
lessen the tendency to deformities Passive exercise is started early 
Careful manual muscle re-education technics are used to obtain maxi- 


mal functional efficiency of all the muscles that are able to contract. 
The purpose of the careful muscle re-education is to encourage the use 
of weak muscles and discourage the use of stronger muscles which the 
patient naturally tends to substitute to carry out an action The paaent 
can be taught to relax an antagonist muscle xvhose contraction tends 
to interfere with the action of a weakened agonist or prime mover 
Frequent observation during the recovery period, which may last 
many months, will guide the patient in the proper use of his muscles 
as function returns Deformities can be observed in their incipient 


stage and often can be prevented from resulting in structural changes 
Vascular Diseases — Thrombo-angiios obliterans is a chronic disabling 
disease that usually occurs during the most active and productive years 
of a man s life Here again, as in the case of arthritis, phy sical medicine 
serves as an adjunct to medical and surgical procedures that make up a 
successful treatment program In the early stages, considerable symp- 
tomatic relief may be obtained by use of a Sanders oscillating bed for 
several hours daily This may be of value in relieving pain and improv- 
ing circulation by means of passive vascular exercise Allen and Kvale 1 
have pointed out that it never has been definitely proved whether or 
not the Bucrgcr-Allen postural exercises improve peripheral circula- 
tion. However, theoretically, the physiologic effects should be similar 
to those obtained by the use of the oscillating bed. 

In cases of thrombo-angutis obliterans, beat, which is used for its 
vasodilating effect should be appbed to a distant part. Brown and 
nulcn have devised an electrically heated sleeve that can be left on an 
arm for many hours, and it has been shown that this application of 
<at wlU result m vasoddataaon of the peripheral vessels in the other 
extremities. Bennet, Hines, and Krusen 5 have shown that short wave 
mathenuy applied under the lumbosacral region results in a vasodilata- 
on in the lower extremities De Takits and Miller 8 have found that 
e or the ordinary luminous heat baker oxer the abdomen and upper 
, 13 3 simple, safe and effective method of applying heat to cause 
dilatation m the lower extremities Heat applied locally to the in- 
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volved part may mcrease pain and hasten the tendency to destruction 
of tissue and gangrene by increasing metabolism of the part with an 
inadequate blood supply Contrast baths and the application of cold 
should be avoided 

Tuberculosis —The long period of convalescence can be made more 
tolerable for the patient if well-planned occupational therapy acnviues 
are arranged Productive activity is the best morale builder Activines 
are available that require a minimum of physical exertion and yet pro- 
vide excellent diversion so that a more relaxed type of rest program 
is attained Ultraviolet light treatment or heliotherapy for patients 
suffering with tuberculosis of joints and certain patients with pulmon- 
ary lesions probably is not used enough m this country This form 
of treatment forms an important part of the treatment programs for 
tuberculosis as outlined by Rolher and other European physicians 

Cerebral Palsy —It is becoming more generally apparent that much 
can be done for the many patients with spastic paralysis who have a 
nearly normal or superior mentality Physical medical procedures car- 
ried out for a period of many months or years often will enable these 
patients to become much more efficient with improved muscular con- 
trol and coordination Certain surgical procedures are often indicated 
as part of the over-all treatment program 

Heat m the form of heat lamps, warm baths, or warm pools and, at 
times, combined with a slow stroking massage for its sedative and 
relaxing effects will be of benefit in reducmg the tightness m the 
hypertonic muscles Specialized exercise again is probably the most 
important single physical medical measure A certam amount of volun- 
tary relaxation can be learned Rhythmic exercises, beginning with 
gross movements, are mastered first Later, finer movements are 
learned Progress will be slow It may even be hindered by proceeding 
too fast More special schools for early treatment of these patients in 
the pre-school years are needed More technicians especially interested 
and trained in helpmg these patients are needed 

CONCLUSIONS 

Physical medicine can play a vital role in the rehabilitation and re- 
conditioning programs that should be made available to all patients 
suffering from disabhng medical conditions Exercise reconditioning 
programs started while the patient is still in bed will shorten hospital- 
ization and convalescence m cases of respiratory infections, including 
pneumonia More prolonged rehabilitation programs in which physical 
medicine takes a prominent part are being planned for patients suffef- 
ing from the various types of arthritis, tuberculosis, poliomyelitis and 
cerebral palsy The Baruch Committee with an active subcommittee 
on rehabilitation is doing an important work m encouraging and co- 
ordinating the- various phases of physical medicine with both the in- 
dustrial and military rehabilitation and reconditioning programs More 
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Tom D Spies, M D , F A C P * 

Man’s existence is literally a struggle for food From conception to 
death he is beset with impediments to good nutrition Throughout life 
many conditions may arise to prevent his having an adequate intake of 
essential nutrients, and he is subject to many diseases that mterfere 
with their absorption or utilization When, for any reason, deprivation 
of nutrients occurs, protective mechanisms within the body serve to 
compensate for a depletion of nutrients, but if the deprivation becomes 
protracted, these mechanisms eventually fail and signs of bodily de- 
rangement begin to appear Symptoms, such as pellagrous glossitis or 
dermatitis, beriberi neuritis or beriberi heart, cheilosis or the ocular 
symptoms of riboflavin deficiency, scorbutic hemorrhages or gingi- 
vitis, may appear singly or in combination They are, however, but 
prominent presenting symptoms of what we have come to call nutri- 
tive failure f In order to rehabilitate the person with nutritive failure, 

University of Cincinnati Studies in Nutrition at the Hillman Hospital, Bir- 
mingham, Alabama From the Department of Internal Medicine, University of 
Cincinnati 

The tremendously heavy expenses of the general nutrition study have been 
borne by grants from a number of philanthropic persons, foundations and com- 
mercial concerns, without which this study could not have been made. The neces- 
sary expense of frequent observaucfns of these patients in then homes and in the 
clinic has been defrayed by grants from the John and Mary Markle Foundation 
and from Lever Brothers 

We are indebted especially to Mrs Jane M Mann for most of the nursing 
care and to Mrs Merle S Babb and Mis Stephen Dill, social workers, for the 
follow-up work in the homes of the patients 

•Associate Professor of Medicine, University of Cincinnati, Cincinnati, Ohio, 
Director, Nutrition Clinic, Hillman Hospital, Birmingham, Alabama 

tThe term “nutritive failure” perhaps means different things to different 
physicians It is used in our clinic to describe a variable clinical picture and does 
not have a specific physiologic connotation It does not indicate why the nutri- 
tion has failed but simply that it has failed 

Our work has convinced us that many times the physician cannot determine 
at once the physiologic basis of the nutritional insufficiency, and by the use of 
this term he can describe briefly the clinical picture without knowing the pre- 
cise causation The term has become so commonly entrenched in our clinical 
usage that it does not seem wise for us to restrict it or to change it. 

For the sake of clarity, the various disturbances and mechanisms which create 
a picture of nutritive failure we often describe separately We can see pellagrous 
dermatitis or glossios, benben neuritis or beriberi heart disease, scorbunc hem- 
orrhages or gingivitis, chedosis or the ocular symptoms of riboflavin deficiency 
as present symptoms arising as a response of the body to a long-continued de- 
privation of certain nutrients in food Hence, nutritive failure is a more inclusive 
term than pellagra, benben, scurvy or nboflavm deficiency in that it connotes 
varying degrees of mixed deficiencies operating simultaneously 

794 


NUTRITION IN REHABILITATION 


795 


we must remove, whcncicr possible, the causative factors and apply 
thcrap) that will not onh correct the specific deficiency disease but 
will also restore complctcl) the patient’s nutritional status 
Pnmar> malnutrition occurs as a result of failure over a period of 
time to cat a diet which is adequate in all nutritive respects Secondary 
malnutrition occurs when any disease or diseases interfere with the 
orderly processes of nutrition It is not sufficient that a person have 
access to adequate food It must be properly prepared and sufficient 
amounts of all the necessary constituents must be ingested and ab- 
sorbed before the body can utilize them Any illness mav interfere 
with the natural and pow erful instinct which urges us to obtain food. 
Claude Bernard has emphasized the fact that ' all vital mechanisms, 
however varied they may be, have but one object, that of preserving 
constant the conditions of life m the internal environment.” Normal 


nutrition constitutes the sine qua non of this mechanism Without an 
intake of essential nutrients sufficient to meet the body’s needs, all 
stabdizing forces eventually fail. Diseases may interfere with the proper 
assimilation and become an effective barrier between food and the 
health of the body Then nutrmonal disaster comes 
During the past two decades numerous surveys of the diets of vari- 
ous population groups in the United States have shown that the nutri- 
tional quality of then diets left much to be desired. Little was done 
about it, however, untd the tremendous withdrawal of young men 
from the farms and factories into the armed forces and the enormous 
production of material for war required the employment of thousands 
of new workers This urgent need for manpower stimulated interest 
m the health and welfare of workers Rcabzing the importance of 
uutnuon in maintaining health, many physicians, nutritionists and 
muses directed their efforts toward improving the feeding of indus- 
trial workers and in educating the public as to the rudiments of a 
sansfactorv diet. The results are gratifying, but there is stdl much to 
oe done Even if it should come to pass that our knowledge of nutri- 
tion be applied in a fully effective manner toward maintaining health, 
tne fullest benefits of this knowledge cannot be realized until it is 
applied toward persons who are now unable to work because they are 
oebuitated by nutritive fadure. Up to this tune, however, compara- 
“pv uttle has been done on this problem It is true that food has 
jways held a place in rehabihtataon programs, but its use has often 
Man so haphazard that it was not fully effective The vigorous young 
tTn?^. 0f nu “ 1Clon * constantly bringing new and valuable rnforma- 
mn Our studies have led us to beheve that the scientific and judicious 
PPUcation of this information can rehabilitate many persons 1 a 3 
Vic ap convinced that there is in some areas a vast resource of 
genual manpower among persons debilitated by malnutrition We 
I J^' that n ? C on y ^ thcre countless persons debilitated solely by 
“mutnuon, but that m many persons debditated by other diseases 
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the nutritional status is so impaired that it is retarding their recovery * 
Many of these persons have been incapable of any productive effort 
for years, and often they are dependent upon their families or upon 
social agencies The loss of manpower attributable directly or indi- 
rectly to malnutrition is far greater than it need be This is partly 
due to the fact that few physicians realize the number, the variety 
and the seriousness of the nutritional disorders to which man is sub- 
ject or the care and skill necessary to keep human beings well nourished 
so that they can maintain their place m the mtensive production that 
prevails in this country It is due also to the fact that many physi- 
cians fail to recognize nutritional deficiencies, to apply proper therapy, 
or to continue treatment until the patient is fully restored to health 
Studies of nutritive failure in Ohio and in Alabama over the past 
fourteen years have shown us that it frequently follows diseases of the 
alimentary tract, surgical operations of various kinds, infections, preg- 
nancy and lactation, neoplasm, endocrine disorders, congestive heart 
failure, long continued deep x-ray therapy, severe anemia and hemor- 
rhages, diabetes, allergic states, and similar disorders Pregnancy and 
lactation are very influential in precipitating the clinical manifestations 
of deficiency diseases where malnutrition is endemic Likewise, we 
have found that in a person whose nutrition is such that little or no 
margin of safety exists, surgical operations and long-continued illnesses 
are much more of a burden than they are in well nourished persons 
From my fourteen years of study I have developed a concept of 
the relationship of organic disease to secondary malnutrition the indi- 
vidual who has had a satisfactory diet prior to illness develops sec- 
ondary nutritive failure only when the illness is severe or prolonged, 
whereas a person who has been on a deficient diet for many years will 
fall into nutritive failure with the most trivial illness Accordingly, the 
degree of secondary nutritive failure is determined by the initial state 
of nutrition and the degree of extraneous organic disease 

It is apparent from these many years of work that nutritive failure 
exists first in a prodromal stage The final disturbances occur after 
biochemical changes interfere with cellular function Long after the 
biochemical changes first appear, they may become translated into 
morphological lesions which we will eventually be able to recognize as 
the fingerprint of the deficiency diseases or syndrome Our studies 4 
indicate that secondary malnutrition of a serious nature is more prev- 
alent than any survey would indicate at any given time 

The practicing physician has been overwhelmed by an avalanche of 
technical material far too great for him to crystallize and use m an 
orderly fashion This has resulted m the treatment of the acute stage 
of nutritive failure for a short tame, but the recuperative stage has 
been neglected The result has been that the patient has drifted through 
an unnecessarily long period of convalescence Needless relapses have 
been far too common The purpose of presenting the following facts 
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is to stress the need of accurate diagnosis and proper thenpv through- 
out convalescence as necessities in rehabilitation following nutritive 
failure, 

DIAGNOSIS 

Of great importance m making a diagnosis and instituting therapy is 
information m regard to the patients previous and present dietary, 
his economic status (which almost invariably affects the quality of his 
diet), all the other predisposing factors which might have precipitated 
his nutntue breakdown, and his symptoms and the time of their onset 
This can best be done by the conservative interpretation of data ob- 
tained from a careful medical and dictarj history and a complete phys- 
ical examination. In collecting such data, no outline is satisfactory 
m every detail for every patient. Nevertheless, we have found certain 
forms helpful These forms are described in detail in a recent pub- 
lication. 8 

We suspect nutritional deficiencies in the following groups 


1 Tbote 'tsbo art indigent Such persons seldom have enough money to buy 
*11 the foods needed for an adequate diet Man> of them have subsisted for years 
on high carbohydrate foods, such as bread, cereals, dried vegetables, and sugars- 
loods which are relatively inexpensive. Their diets usually contain far too little 
dairy products, meat protein, green vegetables or fruit. Consequently their 
? iets trc l° w ’ m protean minerals and vitamins. Many such persons gradually 
lose their appetites and -voluntarily reduce their food intake until even their 
fcdone intake is inadequate. 

2. Persons with histones of erroneous dietary habits or food idiosyncrasies 
°h persons frequently cat unbalanced diets deficient in some of the essential 
DDtnents. 

* Persons with organic diseases or infections which may interfere with the 
™Zcstlon or utilization of food Another too frequent cause of nutritive failure 

* patient m this group is the therapeutic diet sometimes prescribed by the 
Pw^oan for the treatment of some specific disease. Although all therapeutic 

are not necessarily inadequate, we frequently see patients who develop nu 
deficiencies as the result of eating a diet prescribed for therapeutic pur 
suggest that the physician carefully check the therapeutic diet he 
for each individual to see that it supplies the foods necessary for an 
adeniM*' ^ ICt " ^ t ^ ie restrictions are th*t rb c foods permitted do not supply 
aniounts of the essential nutrients the diet should be supplemented 
. nutrients in which it is deficient. 

eseas i 7 e f nam an ^ lac toting women and persons whose physical exercise is ht 
^ * rk, n 03 Per* 0115 rhe requirement of all the nutrients is increased and 
1 j ro ^freir mtake of nutrients js Jikewitc increased their nutritional status js 
C TI* m to become impaired. Too often the food intake is increased by 
a< v!? 0r,al ^^es in the form of fat and carbohydrates and the diet be- 
tnt utj. U ™?^ nCtd ' 15 essential to increase the supply of all the essential nu 
mcn ^ ail d if this cannot be done by food aJonc jt should be done by Ripple- 
totts “ e d:Ct vl ’ 1I b nutrients in the form of synthetic substances or con cm 

j p 

'•'ko are chronically addicted to alcohol SucJi persons often sab- 
evtj . which contains no nutrients other tlian cal ones, for food If how 

develop bera ^ velbbalanced diet is eaten deficiency diseases are not likely to 
when large amounts of alcohol are ingested.* 



798 


TOM D SPIES 


In a patient in any of these groups, we suspect a developing nutri- 
tional deficiency The early symptoms of nutritive failure include loss 
of weight and strength, headaches, dizziness, burning sensations of the 
skin in various parts of the body, roughness and dryness of the skin, 
burning of the eyes, blurring of the vision, lacnmation, photophobia 
and night blindness, burning and cramping of the stomach, burning 
of the tongue and bps, redness and swelling and ulceration of the 
tongue and mucous membranes of the mouth, increased salivation, 
diarrhea, burning and cramping of the feet and legs, central nervous 
system disturbances, which include insomnia, general nervousness, loss 
of memory, apprehension and hypersensitive emotional reactions 

The diagnosis of vitamin deficiency diseases is made only m the 
presence of one or more diagnostic lesions Pellagra, for example, is 
diagnosed only in the presence of characteristic oral mucous membrane 
lesions or dermal lesions, beriberi only in the presence of nutritional 
neuritis, riboflavin deficiency only m the presence of cheilosis or typi- 
cal ocular lesions, scurvy only in the presence of characteristic gum 
lesions or perifollicular hemorrhages 

While we perform many laboratory tests in our clinic, they are not, 
in themselves, diagnostic of deficiency states The results of such tests, 
however, when correlated with the information gamed from the phvsi- 
cal examination and the medical and dietary history, are often helpful 
m making a diagnosis Although they are not always practical for use 
bv the practicing physician, facilities for some of them might be avail- 
able to some physicians We have gamed useful information from 
various laboratory tests which include the determination of the amount 
of hemoglobin, red blood cells, and the packed cell volume, serum 
protem and albumin determinations by the Kjeldahl technic, ascorbic 
acid determination on plasma 6 , slit lamp and biomicroscopic examina- 
tions of the capillares m the conjunctiva and cornea, the B.E S test , 7 
the colorimetric method of detectmg small quantities of abnormal pig- 
ments m the urme, urinary excretion tests for thiamine 8 and niacin 9 , 
determinations of riboflavin 10 and pantothenic acid 11 in the blood, 
microscopic examination for Vincent's organisms, staphylococci and 
streptococci m smears taken from mucous membrane lesions in the 
mouth, tests for hydrochloric acid, pepsinogen, and rennm m die gas- 
tric contents before and after histamine injection, and in some special 
cases we determined the presence or absence of the intrinsic factor 
of Casde 

Sufficient stress cannot be placed on the importance of searching 
for mixed deficiencies Too often a diagnosis of a single deficiency is 
made, and therapy is directed toward the restoration of a single nutri- 
ent Deficiencies rarely, if ever, exist singly The correction of a single 
predominating deficiency may give temporary relief, but it will not 
restore completely the patient’s health nor maintain him in an optimum 
state of nutrition Such a procedure may, moreover, precipitate signs 
- -symptoms of other deficiencies 
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TREATMENT 

The dietary treatment of patients with deficiency disease, whether 
they arc in bed at home or m the hospital or whether they remain 
ambulatory, is based on the principles of good nutrition The diet must 
contain adequate amounts of protein, calorics, minerals and vitamins 
It must be remembered, however, that the nutritional stores of the 
body are likely to be severely depleted Accordingly, the diet must 
supply much more than normal amounts of the essential nutrients. 
Therefore, the recommended diet should supply 3000 to 4000 calories, 
120 to 150 gm of protein, and liberal amounts of minerals and vita- 
nuns. The type of food prescribed and the form in which it is given 
depend entirely upon the ability of the patient to ingest and retain 
food. Frequentl} the patient’s desire for food is absent, and he has 
to be persuaded to eat. In the severely ill patient, the mouth and 
tongue may be so sensitive that only soft or hquid foods can be toler- 
ated, and highly seasoned or acid foods must be avoided In some 
nistances only a small amount of food can be taken at one time, and 
it is necessary to give small feedings at frequent intervals As the 
patient improves, semisolid and solid foods can be given In all eases 
with diarrhea, solid foods should be added as soon as possible In the 
dietary treatment of deficiency diseases, we have found the follow- 
ing diets* useful. 

4000 CALORIE LIQUID DIET 
Suggested Hourly Feeding 

7 aju Cereal gruel— I serving (see recipe) 

Milk— 1 glass 

8 A-M. Eggnog— 1 glass (see recipe) 

9 aju Eggnog— 1 glass 

10 a-m Ice cream 

Fruit juice with egg (sec recipe) 

11 Act Eggnog— 1 glass 

12 noon Cream soup— 1 serving (see recipe) 

Milk— 1 glass 

1 pju. Eggnog-1 glass 

2 PM lee cream— 1 serving 

3 pj. 1 . Eggnog— 1 glass 

4 pju Ice cream— 1 serving 

5 pju. Cereal gruel— 1 serving 

6 pj-i. Eggnog— 1 glass 

7 P.M. Cream soup— 1 serving 

Ice cream— 1 serving 

Ofai,I h S^, dicts ,T' re ” r i' d °' ,t , hy Mra Jon M Grant, dietitian, Nutritional 
“ulnun Hospital, Birmingham, Alabama. 
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8pm Eggnog— 1 glass 
9 pm Eggnog— 1 glass 

Note Cup = standard 8-ounce measuring cup 
Glass == 8-ounce water glass 

Approximate Food Value of Diet 
Protein , 145 gm 

Total calories " 4134 

4000 CALORIE LIQUID DIET 
Suggested Feedings Every Two Hours 

7am Fruit juice with egg— 1 glass (see recipe) 
Cereal gruel— 1 serving (see recipe) 

9am Eggnog— 1 glass (see recipe) 

Ice cream— 1 serving 
11 am Eggnog— 1 glass 
Milk— 1 glass 

1 p m Cream soup— 1 serving (see recipe) 
Eggnog-1 glass 
Ice cream— 1 serving 

3pm Eggnog— 1 glass 
Milk— 1 glass 

5pm Eggnog— 1 glass 

Ice cream— 1 serving 

7 p.m Cream soup— 1 serving 
Ice cream— 1 serving 
Eggnog— 1 glass 

9 p m Cereal gruel— 1 serving 
Eggnog— 1 glass 

11 p m Eggnog— 1 glass 

Note Cup = standard 8-ounce measuring cup 
Glass = 8-ounce water glass 

Approximate Food Value of Diet 
Protein 145 gm 

Total calories 4134 

4000 CALORIE “SOFT-SOLID” DIET 
Suggested Meals 

Breakfast, 8 ajvi Fruit juice-1 glass 

Cooked cereal— 1 serving (% cup) 

Cream— J4 cup 
Sugar— 2 teaspons 
Soft cooked eggs— 2 
Milk toast— Toast, 1 sbce 
Milk, % cup 

Butter, 1 square (2 teaspoons) 
Milk— 1 glass 
Coffee— if desired 
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10 am. Eggnog— 1 glass (see recipe) 

Ice cream or puddings— I serving 
Lunch, 12 noon Cream soup— I serving (sec reape) 

Soft cooked eggs— 2 
Milk toast— Bread, 1 slice 
Milk, cup 
Butter 2 teaspoons 

Mashed potato or boiled nee— 1 serving (^ cup) 

Butter— 1 pat (2 teaspoons) 

Ice cream or pudding— 1 serving 
Milk— 1 glass 

2 r.M Eggnog— 1 glass 

4 P-M Eggnog— 1 glass 

Supper, 6 Cream soup— 1 sc rung 

Cooked cereal—% cup 

Cream — lj i cup 
Sugar— 2 teaspoons 
Soft cooked eggs— 2 
lee cream or pudding— 1 serving 
Milk— 1 glass 

8 pal Eggnog— 1 glass 

Note Cup = standard 8-ounce measuring cup 
Glass = 8-ouncc water glass 

Approximate Food Value of Diet 
Proteins 147 gm. 

Total calones 41J3 

4000 CALORIE “SOLID” DIET 
Suggested Meals and Between Meal Feedmgs 
Fruit juice— 1 glass 
Cereal— large serving 
Eggs— 2 

Bacon or ham— if desired 
Toast— 2 ihces 
Butter— 2 pats 

Cream— ^ cup (for cereal and coffee) 

Milk— 1 glass 
Coffee— if desired 
Eggnog— 1 glass (see reape) 

Lean meat, chicken or fish— 3 ounces 

Potato macaroni spaghetti noodles, or dried beans or peas (1 serv 
mg) 

Vegetable-large serving (green or yellow vegetable-may be cooked 
or used os salad If cooked add I square of butter If used as salad, 
add 1 tablespoon mayonnaise) 

Bread— 2 slices 
Butter— 2 pats 
Dessert— I serving 
Milk— I glass 


Breakfast, 

8 a.m 


10 A.M. 

Dinner 
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2pm Eggnog— 1 glass 

4pm Eggnog— 1 glass 

Supper, Lean meat, chicken or fish-3 ounces 

6 pja. Potato, macaroni, spaghetti, noodles, or dried beans or peas (1 serv- 
ing) 

Vegetable-large serving (green or yellow vegetable-may be cooked 
or used as salad If cooked, add 1 square of butter If used as salad, 
add 1 tablespoon mayonnaise) 

Bread— 2 slices 
Butter— 2 pats 
Dessert— 1 serving 
Milk— 1 glass 

8 p.m Eggnog— 1 glass 

Approximate Food Value of Diet 
Protein 148 gm 

Total calorics 3980 

RECIPES 

6 eggs, 4 tablespoons sugar, 6 cups milk Beat eggs Add 
sugar Add milk Beat mixture well Chocolate syrup or 
vanilla may be added if desired Makes 4 servings 

% cup of any kind of cooked cereal thinned to desired 
consistency with milk and served with % cup of cream 
and with sugar if desired 

Cream Soup 14 cup strained vegetable or canned tomato, pea, spinach 

or asparagus soup Add % cup cream 

Fruit Juice with Egg Beat 1 egg well Add I cup fruit juice Add sugar as de- 
sired 

It should be pointed out, however, that in certain diseases, such as 
allergy, diabetes and gastric ulcer, which necessitate restricting the 
land or amount of food, these diets would not be suitable Such cases 
require individual diet therapy, a detailed discussion of which is be- 
yond the limits of this paper 

Important as food is m the treatment of nutritive failure, therapy 
should not be restricted to food alone Deprivation of nutrients usually 
has existed for years, and the average patient cannot eat enough food 
to supply the amount of these nutrients necessary to restore his health 
Accordingly, supplements of the nutrients in which the diet is de- 
ficient are given Until synthetic vitamins become available, dried 
brewers’ yeast powder, wheat germ, liver concentrates and citrus fruit 
were given in treating deficiencies of the water-soluble vitamins As 
valuable as these substances were, and still are, there are tames when 
synthetic substances are life-saving 
It has been our experience that severe deficiencies of the water- 
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soluble vitamins are much more common than those of the fat-soluble 
group (A and D) Moreover, although s>mptoms of one deficiency 
may predominate, other deficiencies arc almost certain to exist. Ac- 
cordingly, in treating the clinical syndromes of beriberi, pellagra, 
nboflavtn deficiency and scurvy, a basic formula is prescribed once to 
three times daily xvhich contains 10 mg of thiamine, 50 mg nia- 
cinamide, J mg riboflavin, and 75 mg ascorbic acid When the symp- 
toms of one deficiency predominate, as they usually do, more of the 
vitamins specific for the predominating deficiency is added to the basic 
formula In die case of beriberi, 10 mg thiamine is added daily, in 
riboflavin deficiency 5 mg riboflavin twice a day, in scurvy 100 mg 
ascorbic acid three times a day, and in mild pellagra 50 mg nia- 
cinamide three times a day If the pellagra is severe, the patient is 
given 150 mg of niacinamide daily in addition to the basic formula 
In most cases oral administration of vitamins is the method of choice, 
but if the patient is moribund, it may be necessary to give them by 
the parenteral route When large amounts of rf-glueose are injected 
daily, the inclusion of 20 mg of niacinamide, 5 mg of riboflavin, and 
5 mg of thiamine is recommended In a few instances of se\ ere vita- 
min C deficiency, t\ e have injected 500 mg of ascorbic acid m isotonic 
solution of sodium chloride 

Dned brewers’ yeast powder, liver extract, xvheat germ and nee 
polishings are excellent therapeutic agents in the treatment of B com- 
plex deficiencies In addition to supplying all the known factors of 
the B complex and probably some as yet unknown, they contain sig- 
nificant amounts of protein and other essential nutnents The amount 
of these matenals administered depends upon the seventy of the dis- 
ease. We usually give daily from 4 to 6 ounces of dned brewers’ yeast 
powder or oral liver extract, from three to four doses of 20 cc of 
Parenteral liver extract, or from 150 to 300 gm of wheat germ The 
flavor of these matenals, which some patients find so disagreeable 
that they will take them only under protest, can be masked somewhat 
by combining them with milk or tomato juice or by mixing them 
with water and adding tomato catsup 
In vrtmrm A deficiency, the diet of the adult is supplemented with 
30,000 units of vitamin A dady for at least two months. The clinical 
tesponse to vitamin A deficiency is sloxv, and it may be necessarj 
to continue treatment over a long penod of tame. 

In treating persons debilitated solely by nutnnve failure, we do 
not regard treatment as satisfactory until the paaent has gamed m 
strength, until his weight has returned to normal, and until he is 
a °>J to return to xvork and to continue to work regularly 
Following the appbeanon of these-methods of diagnosis and therapy 
' t uT C 5 " n several hundred P«rsons noth nutnnve failure completely 
"habilitated Pnor to treatment many of them had been unable to 
°rk for years and xvere entirely dependent upon their famihes or 
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upon social agencies They are now contributing their efforts in vari- 
ous fields of production The type of work in which 800 persons who 
were debilitated solely by nutritional deficiencies are now engaged is 
illustrated m the following table 


Armed Forces 

41 

Agriculture 

101 

Domestic service 

359 

Industry 

299 


The 800 persons in this group, as do most of the patients m our 
clinic, developed nutritive failure solely as the result of an inadequate 
food intake. We have treated many patients, however, in whom nutri- 
tive failure was secondary to organic disease and a few whose chronic 
addiction to alcohol has led them to substitute alcohol for food When 
organic disease or addiction to alcohol is the predisposing cause of a 
nutritive breakdown, rehabilitation is much more difficult than when 
an inadequate food intake is the sole cause In some cases it is impos- 
sible Nevertheless, many of these persons can be rehabilitated and 
the health of others can be improved to such an extent that they 
can lead more comfortable and useful lives than they did prior to 
treatment In persons with deficiency diseases that are secondary to 
organic disease, this can best be accomplished by combining nutritive 
therapy and treatment of the disease that predisposed to nutritive fail- 
ure Successful treatment of the patient chronically addicted to alco- 
hol is based on adequate nutritive therapy, education of the patient in 
regard to the importance of eating an adequate diet at all times, and 
continued observation of the patient so that therapy can be instituted 
immediately should any symptoms of nutritive failure reappear 

I wish to stress that our work m the field of rehabilitation has been 
concerned wholly with making it possible for the man to perform 
work We have made no attempt to fit the man to the job nor the job 
to the man We have given no physical training nor have we used any 
tests for scoring performance Our only concern has been in restoring 
the patient’s nutritional status and health 

SUMMARY 

Few physicians realize the meticulous clinical study needed before 
a diagnosis of deficiency disease is justified The science of nutrition 
has advanced so rapidly that the practicing physician naturally won- 
ders what he can include as valid m his day-to-day practice of medi- 
cine By the application of the methods of diagnosis and therapy de- 
scribed m this paper we feel certain that he will be gratified by seeing 
many patients fully recover their health and return to work 

Proper nutritive therapy throughout the acute stage of illness and 
convalescence completely rehabilitates many persons debilitated by 
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THE PROBLEM OF REHABILITATION IN CIVILIAN 
MEDICAL PRACTICE 


William Bemiam Snow, M D * 


DEFINITION AND AIMS 

The word “rehabilitation” has many applications In these weari- 
some Avar years minds turn to postwar rehabilitation with reference to 
national and political changes worldwide in scope, social changes 
predicated on rebuilding a desolated world, economists plans for 
rehabilitation of finances, and policies formulated for a better world 
based upon the greatest number of “freedoms” possible consistent with 
maintenance of law, order and future happiness as far into the future 
as our imagination can extend. 

We hope for all of these, and better minds than medical ones can 
shape such destinies The medical profession and allied agencies are 
faced today with certain problems which the w ar has brought immedi- 
ately into focus Many in the medical profession are suddenly realiz- 
ing that a new field of usefulness has opened up, namely the rehabili- 
tation of handicapped individuals Processes of rehabilitation are being 
discussed and furthered as never before More minds devoted to the 
problem should probably bring more complete and satisfactory re- 
mits. On the other hand, war and its associated emotional outpour- 
mgs bring with them a tremendous amount of loose, careless thinking 
which avails little of real usefulness There have been some new prolix 
!ems in rehabilitation which have come out of tins war, but the great- 
est amount of rehabilitation needs are not new, nor are they pecubar 
to war Processes of rehabilitation are a constant need wherever men 
Work, play and live in and about the complications of machine-oper- 
ated society r 

“Rchabditanon is the restoration of the handicapped to the fullest 
Physical, mental, social, vocational and economic usefulness of which 
they are capable.’ 1 Unfortunately, the aims of this utopian definition 
exceed the accomplishment fulfilled in the lives of a large percentage 
ot normal individuals At any one moment in any individual’s lifetime 
" e "Procnts a very complicated collection of experiences, impres- 
emouons - a,ms and ambitions. He enjoys a degree of health de- 
pendent on his hereditary endowments, health habits, education, ex- 
Penences and the physical impressions of past illness Psychically he 
He identified in one or more groupi ngs, as phlegmatic hyper- 
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tensive, calloused or sensitive, emotionally stable or unstable, kind or 
unkind, generous or greedy, slothful or abve, ambitious or lacking in 
incentive, to mention a few With these thoughts in mind, rehabilita- 
tion of an individual who has been dislocated from the normal trend 
of his life through ill health, disease or injury, must be considered as 
no simple problem As physicians, we are interested in physical and 
mental restoration of this individual His problem is the problem of 
rehabilitating John Jones, a man, with a past and a future different 
from that of any other individual in the world 
Actually, many individuals m civilian life who are subjects for re- 
habilitation never did amount to very much When we try to fit the 
utopian definition of rehabilitation to these figures we attempt an 
impossibility On the other hand, the fact that an individual has not 
made the most of his opportunities does not mean that he may not 
be shocked from indifference into sober reality, and that his disa- 
bility may become his saving grace and represent the first move to- 
ward his taking a useful place in society 
The psychology underlying rehabilitation of the handicapped rep- 
resents the crux to the problem Unless a proper psychological reac- 
tion is obtainable, rehabilitation cannot proceed Those concerned 
with rehabilitation must represent a united front which goes to work 
on the subject with tact, judgment, understanding and patience all 
combined in such a manner as to preserve the dignity and self-respect 
of the individual being rehabilitated This is America As such our 
medical applications are best when carried out democratically 

THE REHABILITATION PROBLEM IN A CIVILIAN HOSPITAL OR MEDICAL CENTER 
If Differs from the Military Problem of Rehabilitation —I would like to 
discuss certain thoughts covering rehabilitation m a hospital or medi- 
cal center The thoughts will not be directed toward war injuries for 
the reasons already set down Likewise, the rehabilitation program 
which has to be met in civilian life is far more complicated It includes 
many classes of individuals and medical conditions which by their very 
nature never would be found in a military set-up Hereditary handicaps, 
certain childhood diseases and orthopedic deformities are a few of 
these Likewise, the doctor-patient relationships in the armed forces 
and in civilian life digress widely Certain compulsions exist in military 
medicine which are nonexistent in civilian practice Free choice of 
physician by the patient and the normal competition existing in civilian 
hospitals and private practice likewise affect rehabilitation Possibility 
for independent action in treatment free from official directive, makes 
for the more independent handling of rehabilitation in civilian practice 
than is possible in the Army In the latter, exigencies may demand 
invocation of certain decisions which mitigate against the individual 
m a system where “the greatest good for the greatest number” and 
“fighting manpower” are the immediate aims of rehabilitation The 
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further back from the front lines the patient gets, the nearer will these 
two attitudes m rehabilitation converge 
Peace Will 8nng Change! —In the postwar period, many veterans 
with disabjbncs will seek medical assistance in other than government 
hospitals for sei era! reasons Physicians v. ho have been exposed to the 
problems of rehabilitation w ill return with advanced ideas on rehabili- 
tation and seek an outlet for these ideas in the civilian hospitals to 
which they will return This awakened medical interest in rehabilita- 
tion will require the introduction of considerable changes in hospital 
practice Civilian hospitals should investigate the problem of rchabib- 
tation before it is forced upon them too late The trend is already here 
Convalescent Care— a Weal Link —Rehabilitation is only a step rc- 
moi cd from convalescence Convalescent care is probably the w cakest 
link m the chain of medical service, Rehabilitanon begins with the 
making of a diagnosis Convalescence follows after the first steps of 
treatment have been taken Even, patient put to bed w dl either con- 
'alesce and be rehabilitated, become chronically debilitated, or die 
When the diagnosis is established and the gravity of the patient’s con- 
dition is weighed, the physician has the nghr to an opinion as to what 
the ultimate outcome may be If the patient's prognosis is hopeless, 
certain obligations exist If Che condition is to become chrome, some 
idea certainly exists in the physician’s mind as to what is die best long- 
mnge program to pursue to extend the patient’s life with the greatest 
degree of comfort, happiness, independence and freedom from handi- 
cap 

If the diagnosis is suggestive of recovery to somewhat the patient’s 
original state, depending on the dlness and its expected duration, cer- 
tain prophylactic, curative and comalescenc procedures will be indi- 
cated 

Tho Harmful Effects of Prolonged Bed Rett —Prolonged bed rest, if 
required in the treatment of an illness, carries with it certain physio- 
logic alterations associated with inactivity 2 Medical men have been 
fully aware of these tendencies but in a vast number of instances we 
have done nothing about it. For years we have hurried old folks out 
°f bed to prevent circulatory stasis and muscular atrophy from occur- 
nn (T, and have permitted vounger persons to be victims of the same 
“replications There is a distinct progressive upsurge in cutting down 
rest today Internal fixation in orthopedic and fracture practice is 
•hOrtening convalescence and lessening debility in these fields Sur- 
B'ons are getting patients out of bed much earlier after certain pro- 
“dures, and new procedures are being advocated particularly because 
umc of bed confinement is reduced by their use. 

A Program for the Patient Destined for a Prolonged Hospital Stay -Of 
uecessirj, many me dical and surgical patients must remain in bed for 
considerable length of tame. Very often the physician s interest, very 
utc during the period of diagnosis, surgery or early treatment of a 
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given case, lags with the eager anticipation of other newer, more inter- 
esting diagnostic or treatment problems The interesting case of yester- 
day becomes the forgotten indifferently treated patient of today Pa- 
tients whose convalescence is prolonged have many hours for reflec- 
tion Unfortunately some cannot lift themselves by their boot straps 
They lapse physically and mentally mto a desultory static phase for no 
other reason than that nothing is being done for diem These patients 
not only need physical rehabilitation but often psychic stimulation as 
well 

The patients who are doomed to chrorucity are the next problem to 
be considered These cases represent what is probably one of the 
greatest needs in medicine today How can this large group of patients 
best be cared for 3 The total recovery possible in a given case will 
depend on the plan for convalescence which his physician chooses 
Detail during convalescence will have much to do with determining 
the extent of ultimate incapacity 

One of these details is the application of therapeutic exercise during 
the illness proper or during convalescence where specific indications 
exist for its use Exercises are utilized in rehabilitation m the following 
classifications 

1 Exercises to enhance tissue drainage and improve circulation In 
convalescence and rehabilitation such apphcations are elevation and de- 
pression exercises of the extremities instituted before active ambula- 
tion is started The dangling of legs several tames daily prior to ambu- 
lation builds up circulatory tonicity prior to adding the load of walk- 
ing attempts to the patient’s routine Massage and periods of elevation 
of the extremities are given in conjunction with such exercises if the 
tendency to edema after dependency is too marked 

2 Exercises to improve range of joint function through relaxation 
of muscle spasm, or stretching of tissues and freeing of adhesions Such 
routines are useful in the care of arthritics who have been long im- 
mobilized, burn cases, orthopedic and traumatic cases, and hemiplegics 
Hemiplegic patients are one of the most neglected types of patients 
seen in practice today The physician treats the patient following the 
acute etiological incident, and when stabilization occurs he too often 
leaves him to find his own way through ambulation These patients 
should be treated early with passive motion of all joints to avoid 
restriction of joint movement m the presence of spasticity Splints 
likewise may be helpful Gentle stroking massage and muscle reeduca- 
tion should be given throughout the course of the illness Too often, 
though the pathologic involvement is lessened centrally, these patients 
are not taught to pick up function at the periphery Close observation 
of the cause of incoordination in each case should be made and efforts 
made to smooth out function through reestablishment of lost patterns 
of function by strict disciplinary muscle reeducation There would be 
far less resultant disability in this group under such a routine 
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Arthritics 3 u ith prolonged swellings, especially rheumatoid arthritic 
patients in whom sedimentation rate remains elevated, must begin 
ambulation with extreme care. Often the smallest amount of exercise 
is injudicious Splinting against deformity heat therapy, and simple 
nonw eight-bearing bed exercises may be all that can be carried out for 
a considerable time Often attitudes of flexion deformity are not actu- 
ally due to contracted muscles but rather to weaknesses in extensor 
groups. Discrimination is necessary here Maintenance of muscle bal- 
ance is important m the ambulation of these cases Other types of exer- 
cises also apply to this group 

3 Exercises to improve muscle power These exercises are admis- 
sable in any convalescent patient, and in certain pathologic processes 
are the most important element in the patient’s rcliabihtation Early 
considerations as to power requirement in muscles essential to ambula- 
tion must be made Afuch loss of time during later hospital stav will 
be saved if proper exercises are instituted early Patients who will use 
crutches need mccps muscles and scapula fixators and a hand grip 
Patients who anil aialk anth leg disabilities need to have the abdom- 
inals strengthened Trapezes over beds are of great help in assisting 
patients to move themselves about, but they also overdevelop flexor 
muscles at the expense of extensors The extensors alavajs suffer in 
bedfast patients It takes time to develop muscle poaver Muscles can 
only develop through active volitional use of the muscles to be 
strengthened The effort must be stepped up and fatigue avoided 
" consistent progress is to be made This developmental tvpe of exer- 
cise is indicated m such diseases as myelitis, especially the infectious 
m>clmdes including poliomyelitis, and in orthopedic and traumatic 

4 Exerases to preserve function and preclude atrophy have been 
calt svith elseavhere in this paper 

5 Exercises to improve coordmation are extremely important in 
neurologic syndromes of central and cord origin They are hkeavise 
"nportant m teaching walking technics following disability Walking 
exercises are those for coordination and also for budding up muscle 
P°'ver They must start avith simple balancing avith attention directed 

ward how weight is shifted in locomotion then steps are taken, 

* mcreased power the base of the step is narrow ed and meas- 
jji dls tances for walking are gradually added. When possible, coor- 
Din- tl< c n i m "^king is best started in weak patients with the greater 

\xir-j e body immersed in water 

tion 1 u ^ iscuss mg coordination exercise, it is important that occupa- 
tWo therapy be brought into the picture As soon as a patient has 
coord° lntS m ^ unctlon ’ m t * le rehabilitation of an injured member, 
defi l 030011 13 possible. The coordinated efforts directed toward some 
ably* 1 6 lnce ntrves as are found in occupational therapj are consider- 
more acceptable to the average patient than are exercise routines 
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per se Functional use of occupational therapy to improve fa cili ty in 
movement represents one of our most useful therapeutic agencies 

6 Exeicises to step up utetabolism are indicated in those cases in 
which obesity becomes a complication For example, in orthopedic 
and arthritic cases, bearing of excessive weight interferes with mechan- 
ics of locomotion, or aggravates an inflammatory condition The in- 
stitution of such exercises m asthenic patients may be the first step 
toward making them feel alive Such metabolic exercises must ulti- 
mately be quite vigorous if they are to be effective Hence, they can 
only be adapted to cases in which cardiac disability is not a factor 
Deep breathing exercises likewise improve circulation and mcrease 
vital capacity in such patients 

7 Exercises for postural xviprovement are indicated in the convales- 
cence of many patients Proper distribution of gravity in posture will 
hasten convalescence Weak, tired patients are apt to assume postures 
of relaxation Such attitudes may become habitual if no attention is 
paid to them Continuation of poor posture often results m develop- 
ment of structural pains due to poor body mechanics These exercises 
are a combination of muscle strengthening, coordination, balance and 
rhythm 

The Need for a Convalescent Ward, and for Intramural Hospitalization 
—There comes a time in the illness of patients when it is no longer 
appropriate or necessary for them to remain in the hospital They have 
become totally dependent on hospital service The burden of them 
appears such that it is frightening to their families It may be weeks 
or months before they will be mentally and physically able to return 
to anything approaching the routine of life to which they were pre- 
viously accustomed Social service or friends cannot provide for their 
needs Their deficiency is within themselves Many have only sufficient 
strength or concentration to carry on alone for but a brief part of 
each day Many have residual disabilities, or routines for recovery 
which require skilled assistance or nursing care Many require special 
services, as physical and occupational therapy, which cannot con- 
veniently be brought mto their homes or which cannot be provided 
in a convalescent home Patients presenting such subacute or chronic 
needs for physical restoration may require months to prepare them- 
selves to cope with the daily routine of living and to take their places 
m society Some never will be able to do so I particularly have in 
mind the rheumatic and arthritic group, those with progressive lesions 
of the central nervous system, the hemiplegics, and patients with ad- 
vanced peripheral vascular disease, chronic osteomyelitis and surgical 
tuberculosis Necessary treatment is expensive, time-consuming and 
definitely out of reach of all except the so-called “well-to-do” class of 
patients (the small minority) A great and growing need exists for 
institutions equipped to care for such temporarily or permanently in- 
valided patients— institutions supported by private or public funds. 
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Some measure of sccuncv has been provided for the tuberculous, the 
ncuropsv chiatnc, the blind, the cardiac, the crippled child, and the 
aged and infirm patient. 

In the care of the convalescent patient needing an extended hospital 
stay, much could be done to expedite his exodus from the hospital 
and something should be done to make less urgent his discharge from 
the hospital before he is able to carry on by himself Two definite 
needs present, a need for a convalescent ward, and a need for intra- 
mural hospitalization. 

Mam patients admitted to general hospitals with immediate needs 
for medical and surgical care ultimately have need for extended hos- 
pitalization. It is not considered safe to transfer many such patients to 
convalescent facilities even though such arrangements might contribute 
much that is psj chicnlly and physical^ ad\ antageous to convales- 
cence. In these patients, the major needs of treatment have been met, 
convalescence is definitely established, but it is advisable that the pa- 
tients be kept under observation by the doctor or the service who 
have followed them through their illnesses. A certain amount of treat- 
ment still is impcrntn c and some types of ambulation must be carefully 
controlled while the patients arc being rehabilitated There is still a 
Possibility of sudden retardation of restoration due to unpredictable 
out not unusual sequences or complications common to patients with 
them particular adment, or w hich may follow the procedure to which 
me) hate been subjected We cannot remove these patients from our 
oircct supervision Yet they occupy beds on active medical and sur- 
gical services, precluding the admission of more acute needy eases 
Un teaching services they slow up the admission of good teaching 
pse material Such patients are found in all divisions of a general 
hospital A few examples are the postpneumonia and postcardiac pa- 
hcots, rheumatic and arthritic patients , 5 paaents with certain types of 
myehns, certain fracture paaents late in their treatment, orthopedic 
Inherits for w horn rest and physical therapy rather than surgery are 
indicated, or who have been subjected to surgery but must be under 
observaaon, paaents who have had cerebral accidents, and a host of 
Edicts which must occur to us as we concentrate on this problem All 
«= paaents probabh need, among other things, some form of phys- 
tmtherapy or occupauonal therapy 4 

^ There is a certain pomt in the care of these paaents when we wish 
could move them along They are in wards with other paaents 
den ™ S1Cker than thems ' Jres - Rcst 15 disturbed and surroundings are 
pressing Ps) chologically the)- need more hopeful and samulaang 
-tn, U ,ngS ' The> need SpeClal care of a different type-rehabihtanve 
mc-ambulatory These needs are common to alL At this ume their 
stabil' BO j s ^ ot -dd be carefully weighed Their treatment is probably 
Prew i could be earned out with less particular attenuon ' N. 

0usl y necessary On the other hand, the physical reccn - 
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which they require could be much better handled were they grouped 
together m one place If months of such care are indicated, we 
have one problem, if weeks only are necessary, it is quite another 
Those requiring a reasonably short stay might be cared for in a rehabil- 
itation ward Tins ward might best be under the direction of the one 
in charge of Physical Medicine, as all such patients will require those 
facilities, and the personnel in Physical Medicine are best equipped 
technically to work with these patients The nurse in charge of such a 
ward should not only be trained in nursing but also physical therapy 
and rehabilitation Such a ward should be provided with adequate 
space for special exercise treatment, equipment for resistive exercises, 
underwater exercise facilities, ample supplies of crutches, canes, 
walkers, and other essential equipment 
These needs are being met at present m a most disadvantageous way 
in most institutions Much time is lost in transporting patients and 
equipment, often long distances There is a lack of uniform direction 
m plan of treatment because often the physician who is brilliant in 
giving the care m earlier stages of the illness is quite ignorant of the 
psychology and technical procedures required for rehabilitation A re- 
habilitation ward woiking in close cooperation with the physicians 
most interested in these cases would make for economy of time and 
personnel An improved psychology would exist in the patient who 
would feel that he is progressing in the right direction He would be 
sharing similar problems with his co-patients in the ward This would 
unquestionably accelerate his movement toward home and ultimately 
send him home less of a burden to himself and his family 
There is need for such a facility to care for poliomyelitis patients if 
they are to be admitted to a hospital in any number There is a grow- 
ing appreciation in contagious disease hospitals that such institutions 
are not geared to the treatment of poliomyelitis The need for isolation 
is now considered less than is the need for early treatment. General 
hospitals are planning to accept these cases under routine precautions 
There is no early treatment for poliomyelitis 5 except symptomatic care 
to preserve life, relieve pain and conserve energy Later, treatment is 
indicated to bring maximum comfort to the suffering patient, prevent 
possible deformity, increase flexibility, and then guide the patient 
through a period of muscle training, coordination and ambulation The 
care the first two weeks will consist of neurologic and pediatric treat- 
ment, nursing and some physical therapy After two xveeks the case 
becomes primarily a problem of physical medicine and orthopedic 
consultation These patients fit well into the class of patient who 
should not be m general wards, but in a rehabilitation ward under 
direct supervision of Physical Medicine 
What is to be done xvith those patients whose rehabilitation is to be 
long extended 5 Unfortunately, hospitals for chronic diseases are rela- 
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ti% cly fcv and -widely scattered Want of these patients have a good 
prognosis for untimatcly resuming a normal existence. Removal to 
another hospital would not be the best plan Much better care and 
follow-up could be carried out bv the staff which has carried them 
over the hump of their illness Though the further counsel of numer- 
ous phvsicians mav be required, it seems uneconomical to spend tune 
re-onenting an cntirclv new staff to the patients particular needs, 
with the hazard of conflicting medical opinions Convalescent homes 
are not the answer even if directly associated with a hospital Such 
abodes should be set up and operated as interim resting places where 
no treatment is required during the patient s convalescence 
The requirement is for an intramural convalescent rehabilitation 
hospital, preferably physically adjacent to the hospital where early 
care has been given Admission to this hospital might be limited to 
patients whose prognosis for ambulation and self-care on admission 
is good All these patients should be able to walk out of the door 
when discharged Incurable patients should be barred from admission 
The facilities should be sufficient to provide not onlv special re- 
habilitative procedures but also any postsurgical and medical needs as 
remain necessary during convalescence. Physical Medicine wall ho)d 
an important position m this medical institution 
This specialized hospital being adjacent to the general hospital will 
have available any and all consultants to meet special problems Rec- 
ords will be easily available for follow-up comparisons, and should 
new emergencies arise, transfer back to the original hospital would 
present no problem Progressive rehabibtation, cspccialv m orthopedic 
and plastic cases, could be continuously earned forward with the pa- 
tient retaining maximum of function between a senes of operative 
procedures Ample and diverse facilities for recreation and physical 
exercise indoors and outdoors should be available to these patients as 
the physical bans are lifted with progress of convalescence It might 
we H be that the occupational activities of patients at this stage be 
guided into prevocational channels. 

Rehabilitation and Reconditioning —In the armed forces we are seeing 
two different classifications set up Rehabibtation and Reconditioning 
,n the final analysis, rehabilitation probably accents special medical 
procedures necessary to mental and physical restoration, Recondition- 
ln K has two places in a patient's illness Early in his illness, recondi- 
tioning b used for the prevention of loss of vitality to which a patient, 
however ill, may be subject Later in the soldier’s illness, after phys- 
ical inhibitions are reduced, he is placed in a reconditioning program 
to provide ph) sical activities which build up his strength at an acceler- 
ated rate, progressing toward fitting him for return to full active duty 
Reconditioning programs are under medical supervision and include 
cation as well as direct group exercises. The armed forces have 
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taken advantage of the special knowledge of those trained in Physical 
Education to assist with reconditioning Occupational therapists are 
also included in the reconditioning set-up 

This grouping in the program of reconditioning works out satis- 
factorily, and in wartime such is the outstanding requirement, how- 
ever, it leaves much for improvement Physical therapy has been 
placed under Orthopedics in the Army organization There are cer- 
tain doubts as to the soundness of such an arrangement One conver- 
sant with the broader concept of physical therapy and its close tie to 
occupational therapy m treatment must wonder whether it might not 
be awkward to facilitate the use of physical therapy m neurology, 
psychiatry, plastic and general surgery, under such a plan 

The Place of Physical Medicine in the Hospital Organization — Physical 
medicine will some day probably assume a position of more major 
importance m the hospital organization plan It will be set up as a de- 
partment self-sufficient to service all the treatment and rehabilitative 
needs which can only be made available through the specialized equip- 
ment, education and skilled technics acquired by personnel trained m 
physical medicine, 1 e , doctors, physical and occupational therapists, 
special orthopedic nurses, and recreationists Education m physical 
med’cme is being stimulated by this war, and programs are developing 
in various medical centers 0 directed toward basic research supporting 
procedures m physical medicine, and toward making available accumu- 
lated knowledge in the field of physical medicine 

Physical therapy can be of great value m prophylaxis A routine of 
massage to the lower extremities in acute cardiacs, pneumonia patients, 
and postoperatively to hernia cases, can be very helpful m preventing 
the occurrence of circulatory complications Routines of exercises for 
bedfast patients who are not generally ill, but whose incapacity is 
limited to a localized condition in one or two extremities, will do much 
to maintain efficient circulation, lessen lowered resistance and prevent 
atrophy due to disuse Such patients will be in better condition when 
the time for ambulation arrives The organization of such a routine 
throughout an institution requires careful planning so as not to inter- 
fere with purely medical routines 

Earlier Ambulation of Patients Is Indicated —A scheme for earlier am- 
bulation of patients m hospitals should be worked out The Army Air 
Forces have done a fine piece of work and have proved definitely that 
virus pneumonia patients do best when at a certain time in their resolu- 
tion they are rather rapidly and progressively ambulated At just what 
moment it is expedient to ambulate patients of all kinds will require 
careful consideration There can be no doubt that our physiology nor- 
mally follows the geheral rule of “supply and demand,” and we have 
learned the hard way that perhaps these demands should be created 
earlier Note, in this respect, osteoporosis due to disuse and the im- 
provement m bone healing with weight-b earing, the response of fun.C- 
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tional hearts to exercise, the rapid improv cnicnt m function and reduc- 
tion in penarthritic disabilities w ltli judtcious actu irv , the need for 
constantly progressive effort in treating y\cah muscles, the moderated 
activity in treatment of peripheral vascular cases, and man) other such 
examples 

Problems of the Patient about to Be Discharged —There is another gap 
in treatment needing exploration Certain patients arc discharged from 
the hospital who, after partial rehabilitation has been earned out, can 
safel) be returned to their own particular environment Before they 
can be discharged, consideration must be gi\ cn to the sort of environ- 
ment to \y hich they are returning Is the patient male or female, mar- 
ried or single, child or adult, or aged? Is he or she returning to a home, 
noth all that word implies, to a furnished room, or to some other 
domicile? Is he entirely capable of self-help, or in need of physical 
assistance 5 Will he need treatment? If so, hotv often? Will it be pos- 
sible for him to return to the out-patient clinic or doctor s office? If 
so, will he need transportation, or is his home so far away that such 
visits yyould be too time-consuming or require too much effort to be 
practicable? Is the patient intelligent enough to be entrusted yvith 
home routines 5 These arc just a few of the considerations of this 
moment. 

The social service workers can be very helpful in ascertaining the 
ansu ers to manv of these questions Many outside agencies exist, such 
as vnsiting nurse groups, crippled children s programs and associations, 
the Red Cross, and community viorkshops , 1 8 which mav render as- 
sistance in special cases 

There is often an hiatus m care at this point Treatment considered 
necessary the day prior to discharge of the patient is conveniently 
forgotten because yve do not know how to organize its inclusion after 
discharge. This hiatus would be far less were the rehabilitation ward 
and intramural hospital in common existence and well integrated with 
die host of rehabilitative agencies at present available but far too little 
publicized The problem boils down to education, publicity, utilization 
and integration. 

federal, state and industry s interest in rehabilitation 
The federal and state governments have been interested in rehabili- 
tation for years. Programs for crippled children exist in most states, 
orthopedic programs in many Large insurance companies have been 
torccd to organize for rehabilitation of their insured 0 Many would be 
anxious to cooperate with organized medicme in developing rehabili- 
tation facilities. Insurance companies spend thousands of dollars annu- 
in compensation fees, which expenses could be grossly curtailed 
' , “^e °f the existing laws governing compensation could be raaon- 
of d 11 fvoe choice of physician is a democratic procedure but 
Ren leads to irregular practices and scandals, to ambulance chasing 
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and often the patient and the insurance companies are both victimized 
as a result 

Industrial medicine cannot be passed over m discussing rehabilita- 
tion Such piograms have to do with maintenance of a high standard 
of health, improved working conditions, and also care for employees 
when ill or injured The overall treatment of the industrial medicine 
problem is one intimately entangled with other problems such as pre- 
paid medical care, workmen’s compensation , 13 rehabilitation/ and em- 
ployment of the handicapped ll - 13 14, lc Further consideration of in- 
dustrial medicine cannot be included m this opus Similarly, the 
problems of the returning veteran and the broad subject of vocational 
rehabilitation for the handicapped 22 are not subjects to be discussed 
under the title of this discourse A few recent references are included 
herewith for those interested 16 > 17, 18 > 28 

REHABILITATION IN THE HOME AND THE DOCTOR'S OFFICE 

Up to this point I have largely concerned myself with hospital 
problems, that is, to patients admitted into the hospital There is a 
large group of patients who require rehabilitation after leaving the 
hospital Many other patients never are admitted to hospitals but are 
encountered in medical and surgical practice in the home or the doc- 
tor’s office Those treated in the home will be managed much as they 
would be handled in the hospital except that laboratory assistance and 
certain forms of treatment are more difficult to arrange Most physi- 
cians develop means in their practice to meet these problems Ambula- 
tion may suffer due to lack of available assistance Each physician 
should make it Ins duty to acquaint himself with all special services 
available m his community upon which he may call to help him with 
home-bound patients In his office practice he may have space and 
equipment for phys cal therapy If so, he should have well trained 
assistants to give such treatment Likewise, he should avoid the pitfall 
of using physical therapy promiscuously on his patients Physical ther- 
apy should never be given to a patient unless a particular physiological 
response definitely beneficial to the patient can be anticipated Consul- 
tation advice in rehabilitation Should be sought when the physician 
feels insecure as to what his next step should be 
Rehabilitation of patients in rural areas is difficult due to time, dis- 
tance, transportation problems and lack of concentration of facilities 
Public health agencies, traveling clinics and orthopedic and state re- 
habilitation programs are all available to assist the physician and his 
patient Federal funds 10 m equal amount to state expenditures assist m 
providing means for physical restoration The integration of such a 
program is well demonstrated in the Ohio Plan 20 The Peoria Plan 21 
is an excellent example of what a local city in Illinois has worked out 
for care and placement of the handicapped This plan as outlined is 
adaptable to smaller communities 
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Rehabilitation of special classes of patients 
Mentally III — Rehabilitation in relationship to the mcnnllv ill 
poem has not been mentioned Such considerations arc not ntlmis- 
sible as such in this paper Pst chiatry has pretty w ell groot cd clian- 
neis in this field Nett methods of group treatment for tsar ps\ citoscs 
we bong explored and found practicable Many physically ill pane . 
Vemto the group of mentally ill Tetter of these lapses would occur 
tjerc a live rehabilitation program niadnblc in the hospita s up 
functional neurologic conditions respond to well directed p iysi 
°nd occupational therapy procedures when closely integrate w 
Proper psychologic treatment , , . 

Quldren with Cerebral Palsy -A special group requiring rchabilit^ 
Pan we children with cerebral palst Much can be accomplished tsitli 
these potions. Ir imitAMHtip t(\rv be discovered and their con 


*ctcc quotient is influenced by lack of skill or spew u u 
I" “‘ e P« of the patient. Certain of these patients ' v >' 1 « 5 

“ststancc and orthopedic appliances Close coopera i . « 

neurologist, the specialist in physical medicine, and the P 
“Rsulcant Ulll be necessary in planning the rehabilitative 

Patients. Tlie children arc young, their futures Will c rn«s 
« terms of self-help, locomotion, and proUali ilo cdu< :ab ih y 
Possibilities should not be overestimated Ihe tr» ' 
b , d ™ toward maximal ut.l.tar.an function The preschool chi d 
*ou)d be ffaKd wrth p liyslC!! i therapy part.ctdarly f te n in 
S®“«; athetoid or choreic Even if spastic, much can he ^ne for 
’“5® these tender j cars and anticipated deformity on I be lcswhcd ^ 
^'Problem of the child with cerebral palsy is a ^mmumtyprob 
5!-, Her ' the slogan of the Army, “the greatest good for ^tbc greatest 
aornbtr," hoi* %cry wc!1 community owes each of tl re un 

t^^tely affect^ children a chance for rehabilitation ublic and 
^te funds are available and should be utilized to the fullest extent 
^ Apartments of health and education should corobmetlcir 

'hot® toward casc fwd and continuous treatment. Hospitals and 

should be brought together in treatment. Tramportawn 
P ob ttm should be studied and where possible a common dmonun^ 
lr ’^ r 5 >0 nation coveting treatment and education shoo i d ^ 

S < k Tratm£nc should be entirely under medical su P c "“^. h „e 
,w b > billed technicians. Home teachers should be p .^4 m 
£**?, The children’s parents should he 

u 1Jn f{ ob [ a m surrounding these children and their o 

& throu 8 h '^ the treatment period. Voeatm^^ 

"^t mto the picture at the proper moment. TP 
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should be set up with the least amount of accent on each individual’s 
personal handicap, consistent with individualization of his case The 
hopeful end results are independent locomotion, complete self-care, a 
minimum of “cripple complex,” and the hope of individual mainte- 
nance through vocational training 22 

CONCLUSIONS 

The impressions set down in this short treatise may help to crystal- 
lize thinking on rehabilitation The aims of rehabilitation and convales- 
cence are to aid the patient toward regaining his physical strength 
and normal facility of movement, to rejuvenate the spirits of an indi- 
vidual and minimize any tendency to lasting disability following ill- 
ness or injury 

It may be concluded that 

1 Total rehabilitation requires the combined efforts of many indi- 
viduals and agencies— medical, social, financial and others 

2 The use of agencies of physical medicine are imperative to any 
rehabilitation program 

3 There is need for definite factual consideration of many prob- 
lems which present themselves during rehabilitation and convalescence 

4 Changes in plant and administration will be necessary if rehabili- 
tation is to be earned out effectively and efficiently in the modem 
hospital 

5 There is need for the development of a new type of convalescent 
hospital 

6 There is need for informative publicity both to the public and 
the medical profession as to services available to assist in rehabilitation 
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Abortion, early, progesterone in, Jan , 
264 

Achlorhydria, aad therapy, March , 426 
Actinomycosis, March, 338 
Addison’s disease, desoxycorticosterone 
acetate in, March, 435 
Adenoma, parathyroid, March, 390-393 
Agglutination test for brucellosis, March, 
353 

Albumin, human, March, 433 
Albuminocytologic dissociation in acute 
infectious radiculoneuritis, Jan, 1 
Alcohol injections for facial pain, Jan , 
77 

Alcoholism, criminal responsibility and, 
Jan, 212 

Alloxan m production of diabetes, March, 
436 

Aluminum hydroxide in hypoparathy- 
roidism, March, 435 
powder in silicosis, March, 4 37 
’Amenorrhea, hormone therapy, Jan , 258, 
260, 263 

Amigen, March, 433 

Amino acids, parenteral use, March, 433 
Androgen therapy, advances in, March, 
436 

in menstrual disorders, Jan, 265 
Anemia, hemolytic, acute acquired, May, 
695 

Lederer’s, May, 702 
pernicious, Jan , 229 
clinical types, Jan , 230 
liver therapy, Jan , 242 
posterolateral sclerosis in, manage- 
ment, Jan , 245 

seVere, electrocardiogram in, May, 608 
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March, 432 

Anemias, macrocytic, Jan , 246 
Anesthesia, general, curare in, March, 423 
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surgical, electrocardiogram in, May, 614 
Angina pectoris, anoxemia test, May, 616 
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testosterone in, March, 425 
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Jan , 56 
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616 

Anxiety, later fate of, May, 747 
neurosis, in combat crews, May, 731 
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May, 605 


Aorta coarctation, electrocardiogram in, 
May, 605, 606 

Appendicitis, chrome, simulating peptic 
ulcer, May, 629 

Army Air Forces, rehabilitation in, May, 
715 

rheumatic fever in, convalescent 
care, May, 765 

Army, fatigue and exhaustion states in, 
May, 771 

reconditioning programs, May, 788 
Arrhythmias, digitalis in, March, 531 
quimdine m, Jan, 216 
Arthritis, physical medicine in, May, 790 
rheumatoid, etiology, environmental 
factors, May, 566 
neostigmine in, March, 423 
Aspiration biopsy of liver, March, 365 
Aspinn, blood coagulation and, March, 
430 

Asthma, bronchial, complications, un- 
usual, March, 456 
military service and March, 455 
recent advances, March, 453 
treatment, March, 458, 461 
Auricular fibrillation, digitalis in, March, 
532 

quin dme in, Jan, 217 
flutter, digitalis in, March, 532 
qumidme in, Jan , 223 
Axillary nerve injuries, Jan, 23 

Babinski sign in pyramidal tract lesions, 
Jan, 47 

Back strain, May, 568 
Barbiturates m war psychoses, March, 418 
Bed rest m convalescence, undesirable 
effects, May, 720, 748, 809 
Behavior Clinic of criminal court, Jan, 
202 

Benzedrine in prevention of motion sick- 
ness, March, 418 
Benben, diet in, May, 803 
Biopsv, endometrial, Jan , 252 

in lymphogranuloma venereum, May, 
678 

liver, by aspiration, March, 365 
Bladder atony, furmethide m, March, 421 
Blastomycosis, March, 334 
Blood coagulation, drugs influencing, 
March, 430 

loss, acute, electrocardiogram in, May, 
613 

Bones, lesions, in hyperparathyroidism, 
March, 394, 396 
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Brachial plexus injuries Jan ^ 19 
Bromsalizol, March 419 
Bronchial asthma recent advances, 
March, 453 

Bronchopneumonia penicillin in case re 
port. May 580 
Brucellin March 359 
Brucellosis March, 343 
penicillin failure in May, 586 
Buboes, inguinal in lymphogranuloma 
venereum May , 663 
Bubonoli May, 669 670 
Bums shock in, sodium lactate In 
March 433 

C**t>iDA albicans Infections with, March 
323 

Carbon dioxide In bronchial asthma, 
March 459 

Carcinoma of prostate estrogen therapy, 
March, 435 

of stomach, diagnosis, March , 489 
gastroscopy in, March, 499 
dataplex} potassium chloride in March, 
422 

Ca f t 55 Th . gastric, with peptic ulcer May, 
o2S 

j an " ,3 

Uytmostomy in tuberculosis, If arch, 4S0 
March, 434 539 
Pcnicfflln in May S&4 
P»Wa of children rehabillta 

n ™ 1 ,fa. i7 “ v - 792 819 

lip, In pyramidal tract 
Jan^ 50 

k h 1 *” 10 In brucellosis, March, 357 
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-O Imfyi, 
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Cirrhosis of liver, svmptoms amt fl^n* 
March, 27 5 

treatment recent advances, Vorefc, 
273 479 

Clawed hand In ulnar nerve injurj, Jan^ 
15 

Clonus in pjmmldal tract lesions Juris, 1ft 
Cocddioldin, March, 334 
Coccldloldom>cosls, March, 333 
Cold, common propadrlne li) drochlorhle 
in March, 420 

Colitis chronic ulcerative, luIfattmlMlne 
in March A 27 

Colon diverticulitis and dlwtlctilo'U, 
clinical stud) Ma\, 639 
Complement fixation test In Ijmphogran 
ulomn venereum, Jltny, 678 
Convnlc*ccnce hctl rest In, iindmtintiV 
effects, May, 720 748, 309 
in home, rchnhllltnllon problems, Mil, 
818 

in hospital relmbllltnllon pwblrmih 
May, 808 

Convalescent care of rheumatic fever III 
Army Air borers Afny, 761 
hospital, Army Air I'nrccs, role of, 
May, 721 

training program, Aimy Air I'niics 
May, 716 

wanl need for. May, H|2 
Coronary orelmlon, ijiilnldlne In, Jan , 
227 

restriction of /ullvll y (o, end nlriil 
of myocardial Infarrilon, Mnnh t 
401 
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Diabetic coma, electrocardiogram in, May, 
608 

Diasone in tuberculosis, March, 447, 448 
Dichlorophenarsme hydrochloride m syph- 
ilis, March, 438 

Dicoumarol in prevention of embolism 
and thrombosis, March, 430, 431 
Dienoestr ol, March, 435 
Diet in cirrhosis of liver, March, 276, 
427, 484, May, 655 
in nutritional deficiencies, May, 799— 
802 

in peptic ulcer, fundamental impor- 
tance, in Army hospital, May, 706 
in pernicious anemia, Jan, 244 
in rehabilitation, May, 794 
Digilamd, March, 423 
Digitalme nativelle, March, 423 
Digitalis, blood-clotting and, March, 431 
effects on electrocardiogram, May, 609 
in arrhythmias, March, 531 
m heart failure, March, 524 
preparations and uses, March, 423, 
524 

Digitovm, March, 423 
Digoxrn, March, 424, 529 
Dihydrotachysterol in hyperparathyroid- 
ism, March, 402 

Dilantin sodium in bronchial asthma, 
March, 459 

Diuretics, new, March, 424 
Diverticulitis of colon, May, 639 
Diverticulosis of colon, clinical study, 
May, 639 

Drop wrist in radial nerve injury, Jan , 
10 

Dysentery, bacillary, sulfasuxidine in, 
March, 426 

sulfathalidine in, March, 426 
Dysmenorrhea, hormone therapy, Jan, 
259, 262, 265, 267 

Educational retraining in Army Air 
Forces, May, 721 

Electrocardiography, uses in medicine, 
May, 590 

ventricular gradient in, March, 464 
Electrodiagnosis in peripheral nerve in- 
juries, Jan , 23 

Electroshock therapv in psychoses with 
insomnia, Jan , 192 
outpatient, in psychiatric disorders, 
Jan , 165 

Embolism, prevention, dicoumarol in, 
March, 430, 431 
heparin in, March, 431 
pulmonary, prevention, exerases for, 
May, 789 

Emotions, neurophysiologv of, May, 744 
Empyema, pyogenic, March, 507, 510 
Encephalo-mvelo-radiculoneuntis, acute, 
Jan , 1 


Endocarditis, bacterial, subacute, penicil- 
lin m, May, 583 
brucella, March, 348 
subacute bacterial, therapeutics, March, 
425 

Endocrine system, therapeutics, March, 
433 

therapy in menstrual disorders, Jan, 
251 

Endometrial biopsy, Jan , 252 
Enuresis, ephednne in, March, 420 
Ephedrine in enuresis, March, 420 
in myasthenia gravis, Jan, 134, March, 
421 

Epidermatophytosis, March, 323 
Epilepsy, criminal reponsibihty and, Jan , 
212 

electrocardiogram in, May, 608 
glutamic aad m, March, 418 
Erb’s paralysis m brachial plexus injuries, 
Jan, 19 

Erythrocytes, discarded, suspension of, 
clinical uses, March, 432 
Eslhiomene, May, 670 
Estrogen therapy m menstrual disorders, 
Jan, 259 

in prostatic cancer, March, 435 
new products, March, 435 
Ether m oil, intramuscularly, jn bron- 
chial asthma, March, 459 
Ethinyl estradiol, March, 435 
Exerases m pulmonary embolism preven- 
tion, May, 789 

therapeutic, in convalescence, May, 
787, 810 

Exhaustion states in Army and in indus- 
try, May, 771 

Expectorants m bronchial asthma, March, 
458 

Extrasystoles, quinidme in, Jan, 227 
Eye signs m brucellosis, March, 347 

Facial pain, neoplasia as cause, Jan , 91 
relief of, Jan, 73 
symptomatic, Jan, 87 
Fasaculation, neostigmine in, March, 422 
Fatigue, "operational,” May, 729 

states in Army and m industry, May , 
771 

Fear, electrocardiographic changes in- 
duced by, May, 618 

Feeblemindedness, criminal responsibility 
and, Jan, 208 

Feet, dermatopbytosis of, March, 323 
Femoral nerve injuries, Jan, 23 
Ferrous carbonate in faaal pain, Jan , 
77 

Fever therapy m brucellosis, March, 360 
Fibrin foam and film in neurosurgery, 
March, 432 

Fibrositis, etiology', environmental fac- 
tors, May, 568 
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Fluorescence test for dermatopbytosis, 
\fareh 325 

In hyperparath} roidism, March 

Frel test May 677 
inverted May, 678 

Friedreich's disease, electrocardiogram in 
May 607 

Functional teats electro cardiogram in. 
May, 615 

Fungus infections pleural effusions of 
March 508 511 

sodium propionate In March, 433 
Furmetbldc In bladder uton> March 


Gallbladder disease electrocardiograms 
in, May 606 

Gutnc analysis diagnostic value March, 
492 

Gastritis diagnosis, March 489 
gastroscopy in March 498 

lj *489°^ U °^ ena ^ disease diagnosis March 

Gastrointestinal tract therapeutic! March 
426 

Gastroscopy March 497 
433" “ ‘ Ub ‘ Ulute for P bOTa 

Globln insulin in diabetes, March 436 

Giameruloncphritii, acute in children 
c v^ rocardlo E ram in, May 606 
penicillin in May, 582 
Glomerulosclerosis intercapilhr} March 

Glucosides cardiac, March 423 529 
acid *pHep*y March 418 
ycine in myasthenia gravis, Jan 135 
onadotropln therapy in menstrual dii 
orders Jan ^ 256 

, ^3° In pyramidal tract lesions 

Jon 57 

penicillin resistant May 688 
Jan 5 $^ pyramIdal tract iesions 

^°ii l etiology environmental factors 
May 567 

Grafts nerve Jan, 27 

n.^^H^tophytoiis of March 323 
^nkiine in myasthenia gravis Jan 

Gufflaln Rarr6 syndrome Jan 1 


tension May 568 

electrocardiograms in May 

P®hi^of, differential diagnosis March 

qulnldine In Jon, 2IS 
U 7 r oongestive with hypertension 
March 542 

digitalis in, March 524 


Heart irregularities, electrocardiograms in 
May , 590 

lesions in hyperparathyroidism, March 
395 

position electrocardiogram and, Jfay, 
608 

structural abnormalities elect rocardio 
grams in May 595 
therapeutics March, 423 
Heat therapy in rehabilitation May 787 
Hematoma subdural, Jan ^ 62 
Hemolytic anemia, acute acquired, May, 
695 

Hemorrhage in liver damage control of, 
March 432 

Hemothorax March 506 510 
Heparin in thrombosis and embolism 
March, 431 

Herniation of Intervertebral disk Jan 
111 

Hexestrol March 435 
Histamine aioproteln in bronchial asth 
ma March 460 
in migraine, March 438 
Histoplasmosis, March 337 
Hoffman sign in pyramidal tract lesions, 
Jan , 54 

Hormone assays Jan , 254 
Hospitalization Intramural need for, 
May 812 

Hospitals, civilian rehabilitation problem 
in May f 808 

rehabilitation possibilities in postwar 
May 725 

Hostile aggressive reactions in returned 
soldiers May 735 

Hydrochloric and in pernicious anemia, 
Jan 243 

Hydrothorax March 506 510 
Hyosdne in prevention of motion sick 
ness, March 418 

Hyperparathyroidism March jgg 
Hyperpyrexia. See Fevrr therapy 
Hypertension, arterial kidneys and clin 
leal relationships March 535 
drug therapy, March 425 
Hyperthyroidism, thlouradl In March 
302 433 

Hypnotics In insomnia Jan 187 
Hypocalcemia electrocardiograms in 
May, 613 

Hypomenorrhea hormone therapy Jan 
260 

Hypoparathyroidism, treatment, March 
434 435 

Hypotension neosynephrin hydrochloride 
in March 420 

IintuNE serum in brucellosii March 3S9 
Industry fatigue and exhaustion states In 
May 771 

Inguinal buboes May 668 



826 


CUMULATIVE INDEX 


Injuries, peripheral nerve, Jan, 9 
Insanity and the criminal, Jan , 19S 
legal conceptions, Jan, 204 
malingering and, Jan, 205 
Insomnia, Jan, 178 
causes of, Jan, 180 
clinical effects, Jan, 181 
general management, Jan, 184 
hypnotics m, Jan, 187 
psychotherapy, Jan, 186 
shock therapy in psychotic cases, Jan, 
192 

Insulin, globm, in diabetes, March, 436 
shock therapy m psychoses with in- 
somnia, Jan, 192 

Internal mediane in general practice, 
symposium on, May, 563 
Intervertebral disk, protrusion of r Jan, 
111 

Intocostnne, March, 423 
Iodides in sporotrichosis, March, 330 
Iodine in hyperthyroidism, thiouracd and, 
March, 310 

Jolly’s myasthenic reaction, Jan, 129 

Kephrine hydrochloride, March, 420 
Kidneys, arterial hypertension and, clin- 
ical relationship, March, 535 
infections, nontuberculous, treatment, 
May, 571 

lesions, in hyperparathyroidism, March, 
394 

Klumpke’s paralysis m brachial plexus in- 
juries, Jan , 19 

Laxatoside C, March, 424 
Lead poisoning, sodium citrate m, March, 
437 

Lederer’s anemia, May, 702 
Lipotropic substances m cirrhosis of liver, 
March, 428, 483, May, 658 
Liver, biopsy, by aspiration, March, 365 
cirrhosis See Cirrhosis of liver 
damage to, hemorrhage m, control of, 
March, 432 

diseases, diet as factor, March, 276, 
427, 484 

functional tests, composite, March, 363 
therapy m pernicious anemia, Jan , 242 
Lobectomy m tuberculosis, March, 451 
Lumbago, etiology, May, 568 
Lung, resection, in tuberculosis, March, 
451 

Lymphocytic choriomeningitis, benign, 
Jan , 36 

Lymphogranuloma venereum, May, 663 
diagnosis, May, 677 
extragemtal, May, 675 
treatment, May, 682 

Lymphorrhoids in lymphogranuloma ve- 
nereum, May, 670, 671 


Magnesium sulfate m paroxysmal tachy- 
cardia, March, 426 

Maladjustment, transitory, m soldiers, re- 
conditioning in, May, 751 
Mglaria, reconditioning the patient, May, 
760 

Malingering of insanity to escape criminal 
responsibility, Jan , 205 
Malta fever See Brucellosis 
Mandelic acid m urinary tract infections, 
May, 574, 576 

Massage in rehabilitation, May, 787 
Mecholyl, effects on electrocardiogram, 
May, 614 

in bronchial asthma, March, 459 
Median nerve injuries, Jan , 11 
Median-ulnar nerve injuries, Jan, 18 
Medullary tractotomy for facial pain, 
Jan, 84 

Meigs’ syndrome, pleural effusion in, 
March, 509, 512 

Meningitis, lymphocytic, benign, Jan , 63 
pneumococcal, penicillin in, May, 585 
Menorrhagia, hormone therapy, Jan , 259, 
261, 264, 266 

Menstruation, disorders of, diagnostic 
aids, Jan , 252 
endocrine therapy, Jan , 251 
Mental disease, criminal responsibility 
and, Jan, 195 

retardation, criminal responsibility and, 
Jan , 208 

Mercupunn as diuretic, March, 424 
Methenamme in unnary tract infections, 
May, 574, 575 

Methionine in cirrhosis of liver, March, 
429, 484 

Microsporon infections, March, 323 
Migraine, histamine-azoprotem in, March, 
438 

Miscarriage See Abortion 
Momha albicans, infections with, March, 
323, 328 

Monoacetylmorphme, March, 418 
Monocaine for local anesthesia, March, 
419 

Motion sickness, treatment, March, 418 
Mouth wash in pernicious anemia, Jan, 
245 

Musculocutaneous nerve injuries, Jan , 
23 

Myasthenia gravis, diagnostic tests, Jan , 
128, March, 422 
management, Jan , 126 1?9 
treatment, advances m, March, 421 
Myasthenic reaction of Jollv, Jan, 129 
Mycology, medical, March, 323 
Myocardial infarction, restriction of ac- 
tivity in coronary occlusion in relation 
to, March, 405 

Myocarditis, Fiedler’s, electrocardiogram 
m, May, 606 
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Needle fiver bIop*> Merck 35 < 
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to rheumatoid arthritis Sfarck, 423 
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Peptic ulcer, diet m, fundamental im- 
portance, m Army hospital, May, 
706 

digerential diagnosis, May, 624 
gastnc catarrh with, May, 628 
gastroscopy in, March, 499 
in asthenic person, May, 62S 
in hypersthenic person, May, 626 
roentgen diagnosis, March, 493 
sodium alkyl sulfate in, March, 426 
vitamin “U” therapy, May, 709 
with atypical symptoms, May, 625 
Periarteritis nodosa, Jan , 139 
Pericarditis, acute, electrocardiograms in, 
May, 603 

chronic constrictive, electrocardiograms 
in, May, 604, 609 

Peripheral nerve injuries, diagnosis and 
surgical treatment, Jan, 9 
Peritoneoscopy in liver disorders, March, 
369 

Pernicious anemia, Jan , 229 
clinical types, Jan, 230 
liver therapy, Jan, 242 
posterolateral sclerosis in, manage- 
ment, Jan , 245 

Peroneal nerve injuries, Jem, 20 
Personality patterns, May, 746 
Pharmacology, recent advances, March, 
417 

Phthalylsulfatbiazole See Suljathaladine 
Physical fitness testing of rheumatic fever 
patients, May, 719 
medicine, in arthritis, May, 790 
in cerebral palsy, May, 792, 819 
m hospital organization, place of, 
May, 816 

m poliomyelitis, May, 791 
m rehabilitation, May, 786 
in thrombo-angutis obliterans, May, 
790 

m tuberculosis, May, 792 
preventive, May, 788 
rehabilitation, m Army Air Forces, 
May, 717 

training, of rheumatic fever patients, 
May, 768 

Plasma, bovine, for human use, March, 433 
Pleura, malignant tumors, effusions due 
to, March, 509, 512 

Pleural effusions, diagnosis and treatment, 
March, 502 

Pneumonectomy m tuberculosis, March, 
451 

Pneumonia, penicillin m, May, 580, S82 
pneumococcal, sulfamerazine m, March, 
294 

postoperative, prevention, breathing ex- 
ercises for, if ay, 789 
Poliomyelitis, physical medicine m, May, 
791 

neostigmine m, March, 423 


Polyuria in hyperparathyroidism, March, 
395 

Potassium chloride in cataplexy, March, 
422 

m myasthenia gravis, Jan, 135 
salts, effects on electrocardiogram, May, 
613 

Pourodigm, March, 423 
Precordial pain, differential diagnosis, 
March, 513 

Pre-eclampsia, March, 538, 541 
Pregnancy, macrocytic anemia of, Jan, 
247 

Procaine hydrochloride for local anes- 
thesia, March, 419 
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Progesterone therapy in menstrual dis- 
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Propadnne hydrochloride m coryza, 
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Propionatc-propiomc acid ointment in 
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Prostate, carcinoma, estrogen therapy, 
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131 

diagnostic test, Jan, 128 
Protrusion of intervertebral disk, Jan, 
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Psychiatric disorders m combat crews 
overseas, May, 729 
m returnees, May, 733 
Psychiatrist, function of, in court, Jan, 
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Psychological readjustment m rehabilita- 
tion program, Army Air Forces, May, 
723 

Psychoneurosis, transitory, in soldiers, re- 
conditioning m, May, 751 
Psychoses, criminal responsibility in, Jan, 
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electroshock therapy, outpatient, Jan, 
165 

war, barbiturates in, March, 418 
with insomnia, electroshock and insu- 
lin shock therapy, Jan, 192 
Psychosomatic aspects of rehabilitation, 
May, 740 

principles, May, 742 
states, in combat crews, May, 732 
m returned soldiers, May, 736 
Psychotherapy in fatigue and exhaustion 
states, May, 781 
in insomnia, Jan , 186 
m war neuroses, May, 737 
Psychotic-like states m combat crews, 
May, 732 

in returned soldiers, May, 736 
Pulmonary embolism, electrocardiograms 
in, May, 605 
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Pulmonary embolism prevention exer 
dscs for J fay, 789 

Pulsus altemans, electrocardiogram In, 
if ay, 617 

Pyelonephritis, atrophic, March, 541 
In hyperparathyroidism March, 394 
Pyramidal tract signs pathologic Jan 45 

QrooDCfc, effects on electrocardiogram 
May, 611 

in auricular fibrillation Jan 217 
in auricular flutter Jon ^ 223 
in paroxysmal tachycardia, Jan ^ 226 
uses and abuses, Jan 215 
Quinine test for myasthenia gravis, Jan., 
129 March 422 

Ractfiiedrine hydrochloride, March 420 
Radial nerve injuries Jan , 10 
Radkruloneuritis, acute infectious Jan , 1 
Reconditioning of malaria patient May, 
760 

of transitorily maladjusted soldiers, 
May 751 

program Army, May 788 
Army Air Forces May , 717 
Rectum stricture, in lymphogranuloma 
venereum May 673 674 683 
Rehabilitation in Army Air Forces ifay 
715 

In dvffian medical practice. May 807 
m May. 817 

Federal State and Industry’s Interest 
nutrition In May 794 
of malaria patient. May 760 
of rheumatic fever patients ifay 765 
of transitorily maladjusted soldiers 
May 751 

physical medicine in May 786 
postwar possibilities. May 725 
psychosomatic aspects, ifay 740 
symposium on May 7 14 
Retrogasserian neurotomy classical for 
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posterior for facial pain Jan 83 
Returnees, psychiatric dhorden in May 
7 33 

Rheumatic conditions, etiology environ 
®® n tal factors, May 566 
Rheumatic fever convalescence, physical 
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fng in May 719 

in Army Air Forces, convalescent 
care May 765 

Penicillin failure in May 580 
pleural effusion In, March 508 
sodium salicylate in March 425 
sulfadiazine in, prophylactic March 

Rheumatoid arthritis, etiology environ 
mental factors -ifay 566 
neostigmine In March 423 
Wboflavin deficiency diet in May 803 


Ringworm March, 323 
Roentgen diagnosis of carcinoma of atom 
ach, March 495 
of peptic ulcer March, 493 
of tuberculosis rapid crctning meth 
ods March, 544 

Rossolimo sign in pyramidal tract lesions, 
Jan 53 

Salyboan - to corn vx.uk e as diuretic, 
March, 424 
Sandoz, March, 424 
Scalp dermatophytosls of March 323 
Schizophrenia, Jan, 150 
modem concept of Jan ^ 147 
Sdatic nerve injuria Jan ^ 20 
Sciatica, May, 569 

Sclerosis, posterolateral management In 
pernicious anemia Jan., 245 
Scurvy diet in Afav 803 
Sedatives m psychosomatic disorders, 
abuse of May 748 

Shock In bums, sodium lactate In March 
438 

therapy of psychoses Jan 165 
prevention of fracture*, curare for, 
March, 423 

Shoulder painful May 569 
Sign of the groove in lymphogranuloma 
venereum May 668 669 
Silicosis, aluminum powder in, March 
437 

Skin test in brucellosis March 354 
Sleeplessness, Jan, 178 
clinical effects, Jan 181 
treatment, Jan 184 

Sodium alkyl sulfate In peptic ulcer 
A f arch, 426 

citrate in lead poisoning March 437 
lactate In bum shock March 438 
propionate in fungus infection*, March 
438 

salicylate in rheumatic fever March 
425 

sulfanDyl sulfanilate in ly’mphogranu 
lom* venereum May 682 
Soldier*, combat psychiatric disorder* in 
May, 7 29 

returned from combat, psychiatric dis- 
orders in May 733 

transitorily' maladjusted reconditioning 
of, May 751 

veteran psychosomatic disorders in 
May, 740 

Spiffer Frazier operation for fadal psin 
Jan , 80 

Splenectomy In hemolytic anemia Jfay 
7 04 

Spondylitis brucella, March 351 
Sporotrichosis, March 328 
Steam Inhalations In bronchial asthma, 
March 458 
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Steatorrhea, pancreatic, pancreatic en- 
zvme in, March, 429 
Sterility, hormone therapy, Jan , 2S8, 261 
Stomach, carcinoma, diagnosis, March, 
489 

Strcptotnchosis, March, 340 
Strophanthm m heart failure, March, 529 
Subdural hematoma, Jan, 62 
Succinylsulfathiazole See Sulfasuxtdme 
Sulfadiazine in lymphogranuloma ve- 
nereum, May, 682 

in rheumatic fever, prophylactic, March, 

425 

m urinary tract infections, May, 576 
Sulfamerazine in pneumococcal pneu- 
monia, Match, 294 

Sulfasuxidinc in bacillary dysentery, 
March, 426 

Sulfathalidine in bacillary dysentery, 
March, 426 

m chrome ulcerative colitis, March, 427 
Sulfathiazolc in lymphogranuloma ve- 
nereum, May, 682 

in urinary tract infections, May, 576 
Sulfonamides in brucellosis, March, 357 
in lymphogranuloma venereum, May, 
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in tuberculosis, March, 447 
m urinary tract infections, May 574, 
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insoluble, in intestinal diseases, March, 

426 

versus penicillin, May, 579 
Suprapatellar reflex in pyramidal tract 
lesions, Jan , 57 

Suture, primary, in peripheral nerve in- 
juries, Jan , 25 

Sympathomimetic drugs, new, March, 419 
Syphilis, cardiovascular, electrocardio- 
gram m, May, 606 

dichlorophenarsine hydrochloride in, 
March, 438 
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March, 531 

magnesium sulfate m, March, 426 
quimdine in, Jan , 226 
Talma operation m cirrhosis of liver, 
March, 281 

Testosterone in menstrual disorders, Jan , 
265 

m nephrosis, March, 436 
Tetanus, curare in, March, 423 
Tetany, parathyroid, prevention, March, 
402, 434 

Thiamme hydrochloride in facial pain, 
Jan , 77 

Thiouraal, clinical development and ap- 
plication, March, 303, 306 
in thyrotoxicosis, March , 302, 433 
toxicity, March, 307 
Thoracentesis, March, 503 


Thoracoplasty in tuberculosis, March, 449 
Thrombo-angutis obliterans, physical 
medicine in, May, 791 
Thrombosis, coronary, March, 405 

pain of, differential diagnosis, March, 
513 

venous, heparin in, March, 431 
Thrush, March, 323, 328 
Thymectomy for myasthenia gravis, Jan , 
136 

Thyroid extract, effects on electrocardio- 
gram, May, 611 

in familial periodic paralysis, March, 
422 

Thyrotoxicosis, thiouradl in, Match, 302, 
433 
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May, 703 
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Trichinosis, electrocardiogram in, May, 
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Tnchlorethylene m facial pain, Jan , 
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symptomatic, Jan, 75 
Tngger zones in trigeminal neuralgia, 
Jan , 74 
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Jan, 54 

Tuamrne sulfate, March, 420 
Tuberculosis, physical medicine m, May, 
792 

pulmonary, asymptomatic case, man- 
agement, March, 550 
chemotherapy, March, 44 5 
diasone in, March, 447, 448 
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544 

penicillin failure in, May, 587 
pleural effusions of, March, 507, 511 
promm in, March, 447, 4 48 
surgical treatment, March, 449 
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445 
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SYMPOSIUM ON MEDICAL EMERGENCIES 


NONSURGICAL EMERGENCIES ENCOUNTERED IN THE 
PRACTICE OF DERMATOLOGY 


Paul A. O Lears 

Although there are but feu diseases of the shin which ma; be 
classified as actual cmergenc) conditions, nevertheless, there are sev- 
eral forms of dermatitis of the acute inflammatory tvpc in which the 
therapeutic measures should be cmploj ed as promptly as possible after 
the diagnosis has been made. When these agents arc specific in their 
effect, their immediate use becomes essentially an emergency pro- 
cedure. 

ACUTE DERMATITIS 

Although an acute inflammation of the skin characterized bj 
erythema, edema, vesiculation and sometimes bullous formation maj 
e due to a variety of euologic agents, it is advisable to apply the 
therapeutic efforts immediatel) and postpone the effort to determine 
the cause of the dermatitis until the acute reaction has subsided The 
reason for so doing is that the search for the cause of an acute der- 
matitis usually requires the use of the “patch test” and if the irritating 
substance which caused the dermatitis is applied to the skin the der- 
mautis may be severely aggravated and extended It is well to bear in 
nund that a skin which is the site of an acute vesicular reaction as the 
result of contact with some irritating substance has become highly 

ITT'’ a £l nS tH f aCUt ? phase of station it w ill react unfay Dr- 
ably to substances it tolerated readily m a normal state. This not only 

TlTl VT m T V ' f d but « » be noted also on almost anv part 
h l P? f 11 s s n Th B fact is of significance in the consideration of 
the local therapeutic applications to be employed mile on the sub- 
' , ° vpersensitmtv the mechanism of which is not thoroughly 
understood, comment wil be made on the significance hvpersensit.vitj 
p ^ in e t of the local measures used in the treatment of acute 
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dermatitis This is frequently noted in a case m which a patient con- 
sults a physician shortly after the onset of the dermatitis and the wet 
dressings applied give no comfort The use as wet dressings of three 
or four different medicaments in weak solutions for several days like- 
wise fails to relieve the annoying itching, and all the while the der- 
matitis is extending and becoming more severe Tins failure to respond 
to treatment is frequently the result of the increasing hypersensitivity 
and it is during this period that the local use of strong applications 
will aggravate and extend the condition and, likewise, the use of 
preparations well tolerated by most patients may afford no relief 
When one switches back and forth between the mild wet dressings 
used in weak dilutions four or live days or longer may be required for 
the dermatitis- to reach its peak and it is the last application employed 
that is usually given the credit for controlling the dermatitis while, 
m reality, the improvement is the result of the hypersensitization 
process having reached its peak Most of the local applications which 
previously failed will now be found to be comforting to the patient 
The recognition of this phenomenon is of utmost importance in the 
care of a patient with an acute vesicular dermatitis, of contact origin, 
especially as it applies to the selection of the drugs and the manner in 
which they are applied to the skin 
A skm which is the site of an acute inflammatory reaction with 
vesiculation, pustules, oozing and crusting is seldom helped by a 
greasy or oily application because the serum produces a film wluch 
prevents the drug from coming in contact with the skm It is in such 
situations that the use of a wet dressing of a weak astringent or mild 
antiseptic solution is indicated Among such applications the following 
have gained popularity because of their demonstrated value solution 
of aluminum subacetate 0 5 per cent, potassium permanganate solution 
1 15,000, boric acid solution 5 per cent, silver nitrate solution 0 1 per 
cent, and physiologic salt solution 0 9 per cent 

There are several factors in the application of a wet dressing that 
are essential to its successful use First and foremost, the dressing 
must be kept wet continuously This is accomplished by using a 
large amount of gauze held on by a bandage which is not too tightly 
applied and is not covered by an impervious dressing unless heat is to 
be applied The upper and lower ends of the gauze should be loose 
enough so that the solutions can be easily and frequently applied at 
the openings rather than poured on the middle of the bandaged area 
where most of it is not absorbed by the gauze but runs off the bandage 
onto the floor or bed It is advisable to remove the entire dressing 
every three or four hours and aerate the gauze by fluffing or agitating 
it and, if there is much pus present, a complete change of the gauze 
should be made three or four times m twenty-four hours The skin 
may become macerated if the dressing is kept on too long or is too 
wet, therefore, the dressings should be removed for fifteen to thirty 
minutes every twelve hours to allow the skm to “dry out ” The failure 
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of a wet dressing to produce relief when properly applied may be due 
to one of tile following factors the solution ma\ be too strong, its pH 
may be too high or too low, or the dermatitis still may be in the proc- 
ess of spreading When such situations arise, the t> pe of the applica- 
tion should be changed or weaker dilutions used and a mild sedative 
emplojcd As the vcsiculation and edema subside and the process be- 
comes less acute, the wet dressings may be discontinued and a mild 
grease applied The following ointments may be used in this phase of 
the disease 3 per cent ichthyol m zinc oxide, 3 per cent ichthyol in 
aquaphor, equal parts of aquaphor and lime water, or calamine lotion 
followed, when it has dned, bv boric acid ointment 

Frequently, if the dermatitis has completely reached the subacute 
phase, the switch to the ointment can be made without discomfort, 
on the other hand, if the dermatitis is still acute, the ointment may 
cause discomfort, in which case it is advisable to return to the use 
of the wet dressing for two or three periods of two or three hours 
each It is only in the late or chronic phase that stimulating applica- 
tions should be employed, and then it is advisable to use them in weak 
strengths Either 1 per cent of salicv lie acid 1 per cent of benzoic acid, 
1 per cent of pix liquids, or 1 per cent of liquor carboms detergens 
mav be incorporated in a suitable base during this phase of the disease. 

When the dermatitis has subsided, search may be made for the 
offending agent bv the patch test, that is by applying small amounts 
of the suspected substance to the skm This procedure must be used 
with some caution because, if a large amount of the substance in a 
strong dilution is applied to the skin it may cause a considerable 
aggravation of the dermatitis The patch test is not alwavs specific 
even though the substances which caused the dermatitis are applied 
Certain substances, e\ en in weak strengths, also mav produce a ‘ bum ’ 
rather than a specific vesicular reaction Experience with the proce- 
dure and with a large number of substances is necessary to evaluate 
t e test properly It is unfortunate that the cause of acute vesicular 
dermatitis cannot be detemuned m ever) case. 


USE OF PENICILLIN 

. acute inflammatory diseases of the skm are materially 

helped by the use of penicillin, in fact, m several of them the result 
2 *i, C 5:11 -re e specific because the effect is so rapid and complete, 
n ran This ;is a disease usually found m persons who handle hides, 
„, 3lr „'i' 00 C " c Mrcasses °f animals. A small epidemic which oc- 
. r , ', n . t 13 cour >trv in 1919 was due to infected shaving brushes 
that had been imported. 

The irnttal lesion, usually single, appears as a single papule which 
soon develops a bullous center The reaction rapidly becomes very 
intense, the bullae rupture and a dark sphacelus results, while s. 
groups of vesicles or pustules develop around the periphery 
original lesion, which has now become markedly indurated 
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The constitutional symptoms may be severe and consist of fever, 
delirium and prostration Death may occur from septicemia or the 
constitutional symptoms may be mild and insignificant 
The diagnosis is readily made by recognition of the bacillus anthracis 
m smears taken from the pustule Treatment consists in the immediate 
administration of penicillin m doses of 25,000 Oxford units every three 
hours Murphy, La Boccetta and Lockwood recommended that a total 
of 400,000 Oxford units be given in four days Wet dressings of pen- 
icillin mav be emploved in strength of 400 units per 100 cc of saline 
solution, and penicillin mav also be injected into the tissue surround- 
ing the original lesion Surgical incision, excision or manipulation of 
the primary lesion is definitely contraindicated 
CelLlitis, Furunculosis and Carbuncles —These lesions are also helped 
according to Herrell in varying degrees by the use of penicillin given 
intravenously or intramuscularly and applied as a wet dressing The 
earlier in the course of the infection that the administration of the 
penicillin is started, the better the results Likewise, with the use of 
penicillin, surgical incision of these infections is seldom necessary and 
mjectK n of penicillin into the inflamed area is not advisable 

Erysipelas and Erysipeloid —The low-grade migrating forms of erys- 
ipeloid that gradually extend until, m some cases, they will involve the 
entire skin surface over a period of several months, respond rapidly to 
penicillin given by the intramuscular or intravenous route The dose 
found to be effective has been 100,000 units given intramuscularly 
everv three hours until the involution occurs 
The same results have been observed in the majority of patients with 
the acute type of erysipelas treated with penicillin m the manner 
described 

Impetigo Contagiosa —Roxburgh, Christie and Roxburgh have re- 
ported the successful use of penicillin as an ointment for the treat- 
ment of impetigo contagiosa and infantile impetigo, which frequently 
are difficult to eliminate from a nursery Thev recommended the use 
of an ointment containing 400 Oxford units of penicillin per gram of 
lanerre wax and petrolatum 

Infection Due to Burns —Likewise, the reports m the literature indicate 
that the secondary infection of bums of the skm may be controlled 
or prevented by the use of penicillin both as a wet dressing or given 
sjstcmicaJly by either the intravenous or intramuscular route 
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NONSURG1CAL EMERGENCIES IN CASES OF THORACIC 
DISEASE 


Herman J Moersch 

The thorax is heir to many diseases, most of which, under certain 
circumstances, may necessitate immediate medical attention It is not 
always possible to state with certainty what comprises a true medical 
emergency as distinguished from a surgical emergency, or at what 
point one blends into the other With this realization in mind, an 
attempt will be made to consider primarily the emergency conditions 
which generally are treated medically 


HEMOPTYSIS 

To the patient who suddenly expectorates blood for the first time, 
the experience is indeed alarming and looked upon as very much of an 
emergency Hemoptysis also should be viewed bv the attending phys- 
ician as an emergency, at least until its cause has been adequately 
determined Of the more common causes of hemoptysis, 1 shall con- 
sider tuberculosis, acute edema of the lung, pulmonary embolism, 
pneumonia, bronchiectasis, pulmonary abscess, brnnchohthiasis, car- 
cinoma of the lung, adenoma of a bronchus, and idiopathic bleeding 
Tuberculosis —Tuberculosis is the most frequent cause of hemoptysis, 
and bleeding mav be the first warning of this disease It is estimated 
t at in approximately a third of all cases of pulmonary tuberculosis 
hemorrhage occurs before the diagnosis is made The initial hemor- 
r lage is seldom fatal It has been estimated that hemorrhage probably 
occurs in two-thirds of all cases of pulmonary tuberculosis at some 
t m w T? t ” e coursc °f th e disease. Men are somewhat more prone 
o > ee t an women One is not justified in making a diagnosis of 
pulmonary tuberculosis on the basis of hemorrhage alone There must 
ot er supporting evidence of the disease such as definite roentgen- 
s ' gns ^L the demonstration of Microbactenum tuberculosis in 
spu im e importance of earlv and prompt diagnosis of pul- 
wherculosis is self-ex ident, and hemopnsts due to this disease 
ttnrrM°Th ' tCS 00 erncr B <:ncv unt, l proper and adequate treatment is 
TLbhct, H \ T™!™ ° f P u,monar v tuberculosis has been so well 
^hlTnme H cons,deraaon °f the disease is not warranted 

*^"9 “Atmte edema of the lung comprises one 
eL d T nt ' C nS 7 C " 7 temfv '"ft of the pulmonary emergen- 

Hfran Z ir J mcdicaHv Expectoration of bloods sputum 
rn,, nf m0<:t prom,ncnt sv n, proms The paticnr may or 

Slv L?:r ,C mP 'T an ’ nunrs of Tutum The sputum ,s gen- 
cnlnr TTir- 7 ' vatarv often frothy m consistencx and pinkish in 
pa ent s breathing is generally labored, noisy and bubbbng 
837 
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in character, and is aptly designated by the term “death rattle ” The 
patient’s face and extremities are generally dusky in color and the 
superficial veins of the face, neck and upper extremities mav be dis- 
tended. As the condition progresses, the extremities become cold and 
blotchy purple in color Percussion of the thorax usually reveals in- 
creased dullness over the posterior portions of both loxver lobes On 
auscultation, coarse, bubbling rales are found scattered over the entire 
thorax and are most audible over the trachea As fluid accumulates in 
the pleural cavity, the breath sounds disappear at the base of the lungs 

The patient’s condition is usually so critical that it is often impos- 
sible to obtain a satisfactory roentgenogram of the thorax If it is 
obtainable, it may present a varied picture, usually resembling an 
extensive patchy infiltration with greatest density at the bases and in 
the hilar regions It often reveals large, more or less circumscribed 
areas of increased density, which mav occupy a considerable portion 
of the pulmonary fields There also may be evidence of pleural 
effusion 

Any suppurative pulmonarv disease in xvhich there is an abundance 
of sputum may produce a clinical picture which simulates that of 
acute edema of the lung Care must be exercised to distinguish the 
two conditions as the treatment to be employed varies greatly The 
past history and the character of the sputum are of considerable im- 
portance in the differential diagnosis If the sputum is purulent in 
character, the lesion is more likely to be inflammatory in nature It 
must be remembered, however, that pulmonary edema mav develop 
secondary to suppurative pulmonary disease, and when this occurs it 
mav be impossible to state where one condition leaves off and the 
other begins 

Acute edema of the lung may be due to many factors Anything 
that causes a failure of the left ventricle will bring about such a state 
A common cause is the intravenous administration of excessive quan- 
tities of fluid, especially in the presence of acute renal failure and in 
cases in which the serum protein has been depleted It may occur as 
a result of any condition that gives rise to an increased pulmonary 
capillary permeability, such as an acute infectious process It also may 
result from chemical irritation or severe anoxemia 

Early and prompt treatment is imperative if the patient xvith acute 
pulmonary edema is to survive Oxygen therapy is the most important 
treatment available for incipient or actual pulmonary edema It should 
be used promptly and not withheld until cyanosis occurs Oxygen is 
best administered by means of a mask, when it is administered in this 
manner, its concentration can be more adequately controlled and it 
may be given m higher concentrations than is possible when an oxygen 
tent is used It mav at times be of value to combine the oxvgen with 
helium Baracli, Martin and Eckman have pointed out that, theoretic- 
ally, it should be of value to administer oxygen with positive pres- 
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sure. Although this mav be of some value in certain selected cases, 
thus far no completely satisfactory apparatus is available for the ad- 
ministration of oxvgcn in this manner Venesection often may be of 
value in cases of acute edema of the lung Diuretics such as amino- 
phi lime, given intravenously mav be of help 
Pulmonary Embolism —Pulmonary embolism is one of the most serious 
of medical as well as surgical emergencies Although hemoptysis occurs 
in pulmonary embolism it is usually one of the later manifestations 
There arc certain conditions which seem to predispose to embolism 
Among these may be mentioned operations especially those for malig- 
nant lesions Tt is most common among patients who are obese, among 
those suffering of heart disease, and among those who arc more than 
fortv v cars of age. 


There is very little to do for a massive pulmonary embolism As a 
matter of fact, the patient generally has died before aid can be sum- 
moned A great deal, however, can be done in the prevention of pul- 
monary embolism and in the care of the patient who has had a nonfatal 
pulmomrv embolism Prompt recognition of a nonfatal embolism is 
imperative, for the victim is m grave jeopardy, for a time of a recur- 
rent and even fatal attack A careful clinical history is of the greatest 
importance in die diagnosis of pulmonary embolism Large pulmonary 
emboli usually are accompanied bv sudden severe pain throughout the 
thorax The pain is associated with dvspnca severe weakness and a 
sense of impending death The patient usually is drenched in cold 
perspiration and has a rapid and often imperceptible pulse, a lowered 
blood pressure and an ashen color and often appears in shock Smaller 
emboli may give rise to a very similar picture, but more often this 
classic picture is lacking Pleurisy, especially if associated with dvsp- 
nea occurring in the postoperative period, should cause one to suspect 
the possibility of embolism. Hemoptysis occasionally may be the first 
manifestation of embolism Often the onlv inkling of a small embolus 
mav ic a sense of apprehension and anxiety associated with palpitation 
an vspnea. unexplained fever in the postoperative period mav be 

" an1 ' ng °! ™ ch an accident. Vines found in lus studv of 
postmortem material, that in 15 per cent of cases of pulmonary infarc- 
tions there had not been any clinical symptoms. 

. A findln ? s I m ^cs "f pulmonary embolism are dependent 
m f hr e Y lbo!ns ^ the embolus has occurred close 

, , , acc cbe lung, there may be dullness to percussion and a 

pleura! rub mav be heard over the consolidated portion of the lung 
, rocnt S e nographic findings are only occasionally indicative of 
embohsm and are extremely variable and best described as a unilateral 
chronic passive congestion with accentuation of the hilar shadow when 
coinpared with the findings on the other side. Electrocardiography 
may yield highly significant findings which are suggestive of 
embolism, as has been pointed out by White and Barnes 
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Much can be accomplished in the prevention of pulmonary em- 
bolism by constantly keeping in mind the prevention of stagnation of 
circulation When pulmonary embolism has occurred and the patient 
has survived the initial shock, a great deal can be done m the care and 
prevention of further emboli Barker has recommended the immediate 
intravenous administration of Y 2 grain (0 032 gm ) of papaverine and 
/i no grain (0 00065 gm ) of atropine to combat the tendency of 
reflex constriction of the pulmonary vessels Barker, Allen and Waugh 
have demonstrated that dicumarol is of great value in preventing pul- 
monarv embolism and Barker has considered its administration else- 
where m this number Dicumarol requires twenty-four to thirty-six 
hours to exert its beneficial effect, should an immediate anticoagulating 
effect be required, heparin can be administered intravenously until the 
dicumarol has had an opportunity to take effect It is important that 
the coagulating time of the blood be closely watched and kept at 
between fifteen and twenty minutes while heparin is being adminis- 
tered 

Pneumonia —Since the advent of chemotherapy m the treatment of 
pneumonia, this disease has come to be looked upon as much less of an 
emergenev than it has m the past It must, however, be classed as one 
of the most important of the medical pulmonary emergencies Expec- 
toration of blood is often one of the cardinal symptoms of pneumonia 
and may be the first sign to attract the attention of the patient and the 
phvsician to the fact that a serious pulmonary disease exists Early 
and prompt diagnosis still remains an important factor m the success- 
ful treatment of this disease The possibility of pneumonia must always 
be considered m anv case in which fever, general malaise and coughing 
are present It must be remembered that pneumonic processes situated 
centrally within the lung may present few physical findings and often 
cannot be demonstrated except on roentgenologic examination Al- 
though bactenologic studies are of value in the study of pneumonia, 
since the advent of chemotherapy they are not as essential as they 
formerly x\ ere 

Chemotherapy is the procedure of choice in the treatment of pneu- 
mococcic pneumonia, and in other types of pneumonia it should be 
given an adequate trial Among the most generally used chemotherap- 
eutic and antibacterial agents are sulfadiazine, sulfathiazole, sulfa- 
merazine and penicillin Pneumonia of the virus type does not, as a 
rule, respond to chemotherapy When any reasonable doubt exists as 
to the type of pneumonia, chemotherapy is indicated The method 
of administration, dose and precautions involved have been so thor- 
oughlv and completelv considered in the literature that they will not 
be repeated here It should, however, be pointed out that adequate 
nursing care and the use of oxygen, where indicated, are still valuable 
adi uners m the successful treatment of pneumonia 

Bronchiectasis —One of the most common causes for recurrent hem- 
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optysis is bronchiectasis The initial hemorrhage may be very alarm- 
ing to the patient until the true undcrh ing cause is established As a 
rule, the amount of blood expectorated m cases of bronchiectasis is 
small and bleeding is likely to occur after o\ crcxertion Occasionally, 
the volume of blood expectorated ma\ be very large and immediate 
medical attention may be required At tames, the purulent secretions 
associated u ith bronchiectasis fail to drain propcrlv and this gives 
rise to a clinical picture that closely simulates that of pulmonarx ab- 
scess or pneumonitis As a rule, attacks of chills and fever associated 
with retained secretion arc self-limited, but other medical measures 
such as the use of chemotherapeutic agents or bronchoscopic aspira- 
tions of the dammcd-back secretions occasionally mat be required for 
relief The possibility of a metastatic abscess of the brain secondary to 
bronchiectasis must alwais be kept m mind 
The diagnosis of bronchiectass usually can be made readily from 


the history of a chronic cough the t> pical character of the sputum, 
which generally can be produced bi inversion of the patient, and 
from the presence of clubbed fingers and positive roentgenographic 
evidence of the disease On physical examination, coarse rales generally 
can be heard over the site of involvement. At times difficult! max be 
experienced in distinguishing bronchiectasis from such lesions as tuber- 
culosis, pulmonan abscess benign and malignant lesions of the bronchi, 
foreign bodies pulmonary stones and other pulmonary lesions This 
is in part due to the fact that bronchiectasis frequently accompanies 
such lesions. Whenever there is an\ question as to the diagnosis or 
" l sllr f ra ^ treatment is contemplated, bronchoscopic studies 

811 i. j° nC nograms should always be emploxed, as this is the only 
mi p ^ M deterrnmc f* 16 e -v a ct extent and type of invohement. 

' v l ! nd P rnrn P t: diagnosis is important in the successful treatment 
, ronc ,rctasls ' When the disease is limited to one lobe, especially 
, i lc P^ ncn f 15 voung the lobe can be removed surgically with very 
C nS , 'y' 1 excellent results The more extensive the im oh e- 

tbe 0,dcr the P atI '"t, the greater is the surgical risk and the 
nn tnhlpf' P 0St0 P crat| ve results If the disease is ven extensive and 
and nvrrrvc rr ^^'Ti treatment, postural drainage, a\ oidance of colds 
3 ™ 3 ° f f0C1 of "*«»>" advisable, and 

Atranmp mmt- penicillin, bx means of a nebulizer or other chemo- 
therapeutic ayent, is worthy of consideration 

as a° medical ‘^*''" Pulmonarv abscess should always be looked on 

which a pulmonary ah^ S n«kcSd" T™ “ T POr “ nt ln , m 
huth Tr ic n ,11 lie 13 , ne S lecteti the mortality rite is extremely 

S ^ h „ t tf 7 the 0f abscess of th ' hmg may be as 
dramatic svmntnm Aik 01 < jf ls hemorrhage mav be a prominent and 
ally can He mad f C e tbe tta^Dosis of pulmonary abscess usu- 

maoffir find,n7 /7 m the h,Stnn findings and rnentgeno- 

graphic findings it often is extremely difficult to distinguish this disease 
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from other types of suppurative disease of the lung The etiologic 
factors involved in the development of pulmonary abscess are numer- 
ous indeed In my experience, abscesses of the lung have been about 
equally divided between those that follow surgical procedures and 
those that do not Tonsillectomy performed with general anesthesia 
and pneumonia have been the most frequent etiologic factors Bron- 
choscopy and bronchography are often of great value m the differen- 
tial diagnosis Many pulmonary abscesses will clear up spontaneously 
under adequate rest in bed, but, as a rule, bronchoscopic aspiration or 
surgical drainage will be found necessary The most important factor 
in the successful treatment of abscess of the lung is its early and 
prompt recognition 

Broncholithiasis —The erosion of a calcareous lymph node into the 
tracheobronchial tiee may give rise to alarming pulmonary symptoms, 
including hemoptvsis The symptoms of bronchohthiasis are dependent 
on the size and shape of the calculus and the degree and duration of 
bronchial obstruction The extension of the calculus into the tracheo- 
bronchial tree is generally manifested bv a sudden, severe, paroxysmal 
cough, usually associated with thoracic oppression, substemal con- 
striction or a severe tearing sensation The cough may be accompanied 
by a so-called asthmatoid wheeze, to which the term “stone asthma” 
has been applied At times, the symptoms are not as dramatic and 
consist of attacks of chills, fever, recurrent pneumonitis, malaise and 
loss of weight Unless the patient has expectorated a piece of calcareous 
material, the clinical history and physcial examination are of little 
value m arriving at a correct diagnosis Roentgenographic demonstra- 
tion of calcified material m the tracheobronchial tree is of considerable 
aid in suggesting a correct diagnosis Bronchoscopic visualization of 
the calculus or calculi, or the expectoration of such material is essential 
for a positive diagnosis Bronchohths should be removed as soon as 
possible, for if they are allowed to remain thev mav lead to serious 
sequelae This was well illustrated in i case of bronchohthiasis that 
recently came under my observation Bronchiectasis and a metastatic 
abscess of the brain developed and the patient died Bronchohths are 
best removed bronchoscopically 

Carcinoma of the Lung —Carcinoma of the lung properly should be 
classified as a surgical rather than a medical emergency Inasmuch as 
early diagnosis is paramount for successful treatment and since the 
symptoms of carcinoma of the lung closely simulate those of other 
inflammatory diseases of the lung it is essentially the physician who 
must discover its presence Hemoptvsis is a common and often an 
initial symptom of the disease In my experience, approximately half 
of the patients with carcinoma of the lung xv ill expectorate blood and 
the amount of blood expectorated varies considerably It is not uncom- 
mon for the clinical history of carcinoma of the lung to simulate that 
of pneumonia, and die expectoration of blood may be regarded as part 



NONSURGICAL EMERGENCIES IN THORACIC DISEASE 843 


of the pneumonic process In half of the coses of carcinoma of the 
lung that ha\e been observed at the Clinic, a diagnosis of pneumonia 
had been made at some time during the course of the disease The 
possibility of carcinoma of the lung must al\va> s be considered in any 
case in which a patch of so-called pneumonia dots not clear up within 
three weeks The cardinal symptoms of carcinoma of the lung are 
cough hemoptysis, expectoration and recurrent attacks of feacr The 
most significant phjsical findings are lagging of the involved side of 
the thorax and suppression of breath sounds. The roentgenographic 
findings are of considerable value. Bronchoscops probably offers the 
most valuable aid m arriving at an early and accurate diagnosis. 

Adenoma of a Broncfiui —Recurrent attacks of hemoptysis, usually 
of some intensity, occurring in a case in which the patient is less than 
forty years of age, either with or without associated physical or roent- 
genographic findings, should cause one to suspect the possibility of 
adenoma of a bronchus Adenoma of a bronchus, if uncomplicated, 
usually can be treated successfully either bronchoscopically or by 
operation without a high degree of risk 
fcfiopafhlc Blooding —A group of patients consults a physician because 
of pulmonary hemorrhage, sometimes of severe degree, for which no 
adequate explanation is apparent. The clinical history and the results 
of physical examination and of roentgenologic and laboratory examina- 
tion arc to all purposes negative. There is no evidence to suggest a blood 
dyscrasia or vitamin deficiency On bronchoscopic examination no 
organic lesion can be found but it will be detected that the least 
manipulation of the bronchial mucosa is followed bv the oolong of 
blood As a rule, curettage of the bronchial mucosa follow ed In the 
insufflation of sulfanilamide or one of its derivatives usually will cause 
a subsidence of bleeding The factors involved in the production and 
relief of this condition are not clearly understood 


DYSPNEA 

A large number of patients have sudden and often severe attacks of 
dvspnca of pulmonary origin and this condioon must be looked upon 
as a true medical emergency Among the more common pulmonary 
disturbances that cause such dyspnea I shall consider asthma pneu- 
morhorax, massive atelectasis, cystic disease of the lung and pleurisy 
, ma . most ^quent pulmonary cause of acute dvspnen is 

asthma An acute severe attack of asthmi ‘status asthmat.cus " truly 
represents a medical emergency At the time of the acute attack it may 
not be possible or vase to attempt a complete inv estigation of allergens, 
but attention must be directed to the immediate relief of the patient 
l ,TV S ? fjv,ous f'^nce of the presence of an allergic factor it 
should be eliminated prompdy Various agents arc available in dealing 
wath acute asthma 

Epinephrine administered hypodermically remains one of the most 
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useful aids in relieving acute asthma A dose of 7 minims (0 46 c c ) of 
solution of epinephrine hydrochloride is usually administered This 
dose may be repeated as often as required Epinephrine also may be 
administered as a spray or in oil, but when the drug is administered 
in this manner the dose is more difficult to gage than it is when a 
solution of epinephrine is administered hypodermically Aminophylline 
and ephearme also have proved of great value in relaxing bronchial 
spasm In cases of acute and severe asthma , the administration of oxy- 
gen or of oxygen m combination with helium may afford a great deal 
of relief 

Pneumothorax —Spontaneous pneumothorax is a cause of sudden 
acute dyspnea The degree of dyspnea is dependent m part upon the 
degree of collapse of the lung Patients may have complete collapse 
of one lung with no appreciable dyspnea, while at times a partial col- 
lapse will cause considerable distress Bilateral complete collapse of 
the lungs produces severe dyspnea and will terminate fatally if not 
promptly relieved Pain over the affected lung is usually an early 
symptom and varies considerably m character and degree The pain 
may be referred to the abdomen or shoulder and may simulate the dis- 
tress produced by an acute abdominal disease Cough may or may not 
be present, if present, it is usually nonproductive There may be a 
slight elevation of the temperature and a slight increase in the pulse 
rate Classically, the physical findings should consist of absence of 
tactile fremitus and diminution or absence of voice and breath sounds 
over the involved side Lagging respiration on the affected side fre- 
quently can be detected A positive com test is of value All too 
frequently, even when a patient mav be known to have a pneumo- 
thorax, it may be impossible to establish the side of involvement on 
the basis of the physical findings alone Roentgenologic examination 
of the thorax is the most valuable method of diagnosis 

In most cases of pneumothorax, the condition will clear up without 
treatment other than rest m bed If the pneumothorax is due to tuber- 
culosis, treatment should be directed to this end Moorman recom- 
mended converting the spontaneous pneumothorax into an artificial 
pneumothorax for relief of pain, and if the condition should acci- 
dentally be due to tuberculosis this would constitute good treatment 
He also expressed the opinion that this procedure tends to aid in the 
formation of adhesions so that the pneumothorax will be less likely 
to recur 

If pneumothorax is associated with severe dyspnea, the use of oxygen 
mav be of value As a rule, it is necessary to use the oxygen for only 
a few days, for the patient tends to adjust himself rapidly to the pneu- 
mothorax In case of bilateral pneumothorax or tension pneumothorax, 
immediate aspiration of air from the pleural cavities m addition to 
oxvgen therapy may be necessary 

Massive Atelectasis —One of the most dramatic lesions of the lung 
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that may be classified as a medical emergency is massive atelectasis 
This occurs as the result of obstruction of a bronchus, usually b> a 
mucous plug It is especially prone to occur after operations have been 
performed on the thorax and abdomen or after trauma It is more 
likely to occur in cases in which patients have a low-grade infection 
of the upper part of the respirator)' tract or have a tenacious t) pc of 
nasopharyngeal secretion 

Massue atelectasis of the lungs manifests itself by dyspnea and 
cyanosis Respiration rapidly becomes labored and is associated with 
a hacking cough, and the patient experiences difficulty in raising secre- 
tions There is an elevation of temperature with an increase in the pulse 
rate The patient may complain of a sense of tightness in the involved 
side of the thorax 

The ph> sical findings in cases of massive atelectasis are usually very 
sinking There is a sudden respiratory lag on the involved side of the 
thorax The nnc x beat w all be shifted toward the side of involvement. 
Percussion will reveal dullness over the atelectatic area and the breath 
sounds will be decreased in intensity Roentgenograms of the thorax 
are of great value in making the diagnosis An opacity of the lung will 
be noced over the invoked side, with elevation of the diaphragm, 
while the mediastinum will be found shifted toward the involved side 
The trea tment of massive atelectasis is relatively simple and effi- 
cacious Frequently the patient can be encouraged to cough effectively 
If the patient who has undergone an operation can do this by holding 
the stte of the operation firmlv he mav expectorate the obstructing 
bronchial plug The same thing can at times be accomplished bv change 
of position ^Hyperventilation of the lung with carbon dioxide and 
oxvgen and deep breathing exercises w ill frequently suffice If prompt 
relief is not obtained by these methods, bronchial catheterization or 
better, bronchoscopic aspiration of the secretions obstructing the 
bronchus will be followed bv immediate improvement in the patient's 
condition and by prompt changes in the physical and roentgen find- 
ings The earlier atelectasis is recognized and proper treatment insti- 
tuted the less danger there is of the development of secondary' pul- 
monary complications. Chemotherapeutic agents should always be em- 
ployed promptly when indicated 

Cystic Disease of the Lung —Recurrent attacks of severe dyspnea with 
cyanosis, nonproductive cough and asthmatic attacks, particularly m 
cases in which the patients are infants or children, should cause one 
to suspect the presence of cvstic degeneration of the lung In the case 
of older patients, progressive dyspnea yvith or yvithout preceding res- 
piratory infection warrants the same suspicion The attacks of acute 
dyspnea are caused bv a sudden trapping of air in the cyst oyving to 
a check valve mechanism between the cyst and the bronchus If there 
is free communication between the cyst and the bronchus or no com- 
munication at all, such attacks do not occur The symptoms as might 
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be anticipated, may be fluctuating and progressive and may closely 
simulate those of spontaneous pneumothorax The diagnosis is de- 
pendent primarily on the roentgenologic findings In cases of cystic 
disease, as a rule, in contrast to pneumothorax, the pulmonary tissue 
contiguous to the cyst usually will be compressed downward and 
toward the base of the lung In cases of pneumothorax, it is more 
likely to be compressed toward the root of the lung Bronchography 
may be of value in the differential diagnosis Artificial pneumothorax 
may at times be required to distinguish a cystic lesion from pneumo- 
thorax or emphysema If the cyst should contain fluid, difficulty may 
be experienced in distinguishing it from tumor, abscess and localized 
empyema If the pulmonary symptoms become acute as a result of the 
trapping of air, it may be necessary to aspirate the air as a lifesaving 
procedure Lobectomy is the procedure of choice in cases in wluch 
the symptoms warrant it 

Pleurisy and Pleural Effusion —The patient suffering from an attack of 
pleurisy may experience pain of such severity that immediate atten- 
tion becomes imperative Care must be exercised to distinguish the pain 
of pleurisy from pain m the thoracic wall and pain due to diseases of 
the central nervous system or spinal column Diaphragmatic pleurisy 
especially may offer difficulty in differential diagnosis 

A characteristic sign of dry pleurisy is the pleuritic friction sound, 
which is heard either as a fine rub or coarse leather creaking The 
fnction rub also is usually palpable Usually, the friction and pam are 
increased by deep respiration Roentgenologic examination is of very 
little value m diagnosis of pleurisy, although it is of considerable 
value in the determination of its cause 

The treatment of pleurisy vanes with its severity Frequently, local 
pressure over the thorax is all that may be required The local applica- 
tion of heat in any form is often of benefit The use of codeine may 
be necessary to control coughing, which may aggravate the pam In 
severe pleurisy that is not controlled by the methods outlined, the 
blocking, with procaine hydrochloride, of the nerves of the skin over- 
lying the site of pain wall generally afford immediate relief 

Pleural effusion, which may or may not be an accompaniment of dry 
pleurisy, may often become so severe that dyspnea becomes very pro- 
nounced and immediate aspiration of fluid is necessary for relief Care- 
ful study of the aspirated fluid is of considerable value in the deter- 
mination of the cause It is of interest that, if pleural effusion that is 
due to cardiac disease or that follow's surgical procedures is excluded, 
if the pleural effusion is found to be bloody in character there is better 
than a 90 per cent chance that the effusion is due to carcinoma If the 
effusion is purulent in character, it may be successfully treated by 
instillations of penicillin and by surgical drainage in cases m which 
treatment with penicillin does not prove successful 
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OTHER CONDITIONS 

There are numerous other conditions, such as aspirated foreign 
bodies, mediastinal tumors, mitral stenosis, aortic aneurysm and dia- 
phragmatic hernia, uhich may constitute a medical emergency but 
they are generally classified as surgical or vascular in type These Mill 
not be discussed at this time. 

It becomes readily apparent that the thorax, as the abdomen, is the 
site of many acute diseases and that early treatment is of paramount 
importance. 
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NONSURGICAL EMERGENCIES IN OBSTETRICS 

John E Faber 

The obstetrician perhaps more than any other medical specialist 
requires special training and equipment to cope with the emergencies 
thac occur constantly m his practice Most of these emergencies can 
be managed on a medical basis 

In the field of obstetrics most deaths can be classified as attributable 
to three causes, as follows (1) toxemia, (2) hemorrhage and (3) in- 
fection Prenatal care and the use of chemotherapy and penicillin in 
the last decade have effected a marked reduction in mortality m the 
first and third groups but the mortality in the second group remains 
high It is earnestly hoped that within the next few years increasing 
knowledge concerning transfusion of whole blood and plasma and 
their substitutes also may effect a major reduction of mortality due to 
hemorrhage 

T. here are, of course, emergencies due to conditions other than tox- 
emia, hemorrhage and infection but since they account for a negligible 
portion of deaths in the field of obstetrics and since space is limited, 
tney will not be discussed here Consequently, I will outline the differ- 
ential diagnosis and the routine management of only medical emer- 
gencies attributable to the three previously mentioned causes 

TOXEMIA 

Toxemia may occur either early or late in pregnancy Pernicious 
vomiting and chrome hypertension are evident early Late toxemia is 
usually classified as convulsive or nonconvulsive in type 

Pernicious Vomiting —Although the etiology of pernicious vomiting 
of pregnancy is obscure, most authors classify the condition with tox- 
emia It has its inception in the first trimester, often shortly after the 
beginning of amenorrhea In its milder form, the symptoms are ano- 
rexia, nausea and vomiting 

In the majority of cases of pernicious vomiting, which occurs in 
varying degrees of severity in about a third of all pregnant women, 
the symptoms can be controlled by adherence to a rigid regimen of 
dietary management consisting of small, dry feedings at four-hour 
intervals The food should be high m carbohydrate value and bland in 
nature Vitamin supplements, particularly those m the B group, are 
valuable since such a diet is usually deficient in vitamins Fluids should 
be taken liberally between feedings Often carbonated drinks are more 
readily tolerated than other fluids Freedom from worry and house- 
hold responsibilities and a rest period several times a day are advisable 
Some mild sedative, such as phenobarbital or a bromide, may be used 
s 848 
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m sufficient amounts to effect relaxation, rreatment is much more 
effective when the patient is in the hospital 
If vomiting persists in spite of this management, sev ere hvperemesis 
may develop Signs and symptoms of dehydration, hemoconcentration 
and vitanun deficiency are present. There is pallor, dr} skin, salnation 
and rapid loss of u eight and, as the condition progresses, there is often 
a rising pulse rate, slight feicr and oliguria Blood studies ma\ show 
leukocytosis due to hemoconcentration with a low concentration of 
blood chlorides 


In set ere cases of pernicious vomiting, jaundice, visual disturbances 
and polyneuritis may occur These are grave complications and de- 
mand immediate treatment in the hospital This provides an opportunity 
for enforcing complete bed rest and close observation and also facili- 
tates laboratory studies. Treatment is directed toward combating de- 
hydration, avitaminosis and acidosis In the acutely fl] patient this is 
probably best accomplished bv means of intravenous infusions of 10 
per cent glucose m physiologic saline solution Of late v ears it has 
been our practice at the dime to fortify these solutions with injectable 


vitamin concentrates Since a high carbohydrate intake further in- 
creases the demand for certain vitamins in the B group particularly 
thiamine, the use of intravenous glncose might even enhance an im- 
pending deficiency state if vitamins were not supplied in adequate 
amounts. During the initial period of hospitalization it is often advan- 
tageous to discontinue the oral intake of all foods and fluids until the 
tendenev toward vomiting actuallv has ceased As previously men- 
tioned, adequate fluid can be supplied by the intravenous route, or in 
some patients, by the rectal route, utilizing a solution of 5 per cent 
g ucose or even by the subcutaneous route utilizing the continuous 
dnp method Sufficient sedation to keep the patient relaxed and slightly 
vvsy is beneficial For this purpose, hypodermic injections of pheno- 
barbetal sodium, 2 grains (0 13 gm ), are effective 
. , , tcr , t t ie I ? ausea tas controlled, frequent small, dry feedings 
o an oods again may be instituted and with improvement in the 
patients condition, the diet mav be increased in caloric content and 
volume in accordance with the patient’s tolerance. Sedatives can then 
be given orally 

Several \ cn rs ago reports appeared m the literature regarding the 
use of pyndoxme m the treatment of h, peremesis Tins preparation 
has been used at the Dime in both mild and severe cases of pernicious 
vonuting in doses of 50 mg intravenously every one to three days, 
and in many rases the results apparently have been good The fre- 
V s adrm j' lstraao n appears to vary considerably and we have 

n y T P 301 ™ 5 “tyectne symptoms and improvement 

in regulating the injections. 

^7^°° a k° mon f° r h' peremesis is rareh if ever a necessan 
p o eatment, since medical treatment including the use of in- 
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travenous glucose almost always maintains the patient in good condi- 
tion until the process is corrected 

Chronic Hypertension —Since chronic hypertension of itself is seldom 
an emergency condition unless it is complicated bv some other disease, 
it will not be discussed m detail in this paper This condition manifests 
itself by albuminuria and elevation of blood pressure It antedates the 
pregnancy and therefore is evident on the first prenatal examination 

Preeclampsia —In its incipient form preeclampsia often is first recog- 
nized by a slight rise of blood pressure at the time of prenatal exam- 
ination It occurs m late pregnancy A significant rise of the diastolic 
blood pressure is regarded by many physicians as a warning sign It 
should be emphasized that a jump of twenty points m the blood pres- 
sure of a patient who previously had a low pressure is as significant as 
a similar chancre m a case m which the pressure was near the upper 
limits of so-called normal 

There may be rapid gam m weight, albuminuria and edema Some- 
times the first symptom is edema If some edema occurs early m the 
course of pregnancy, toxemia is more likely to develop later than if 
edema is not present Sudden increases in body weight are suggestive 
of fluid retention 

Rises in the level of serum sulfate often presage the onset of toxemia 
At the Clinic this test is considered the most valuable of all blood 
chemistry determinations m cases of suspected preeclampsia Ophthal- 
moscopic examination often reveals narrowing of the retinal arterioles 
of a spastic nature 

Patients who have evidences of incipient toxemia must be observed 
more closely than the average patient because of the possibility of pro- 
gression of the process Usually the patient may be up and about but 
rest periods m the morning and afternoon and limitation of activities 
are advisable 

Usually the use of some sedation m the form of a barbiturate, such 
as phenobarbital, % to 1% grains (0 032 to 0 1 gm ), three times a 
day, is instituted The diet should be bland and low in carbohydrate 
value with optimal amounts of protein daily The sodium ion should 
be eliminated from the diet as far as possible and the use of silt or 
baking soda should be avoided In addition, 1,500 to 2,000 c c of fluids 
daily should be taken If there is any edema that does not subside 
quickly on this management, ammonium nitrate or ammonium chlo- 
ride m doses of 90 grams (6 gm ) may be given In a considerable 
number of cases at the Clinic the edema has subsided on this manage- 
ment, the blood pressure has lowered decidedly or at least remained 
stationary and the piticnt has been carried along to term and the spon- 
taneous onset of labor 

If incipient toxemia does not respond satisfactorily or if the toxemia 
when first noted is severe, the patient should be hospitalized so that 
she can be watched closely and kept at complete rest in bed The 
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presence of such subjective symptoms as persistent headaches, vertigo 
and nervous irritability often indicate that the patient should be ob- 
served in the hospital where a salt-free diet can be more closely ad- 
ministered The intake of protein is kept at about 60 gm daily and 
fluids are given liberally Ammonium nitrate, in the previously men- 
tioned amount is continued and sedation is given to the point of 
effecting relaxation The blood pressure is checked ever) two to four 
hours and the urine is examined dally to determine the degree of al- 
buminuria. The daily weight, the tvvent) -four hour intake and output 
of fluid are recorded If some improvement, such as decline in blood 
pressure, increase of urinary output to exceed the fluid intake and loss 
of weight and alleviation of subjective sjmptoms is evident, manage- 
ment can be continued status quo, until the fetus is viable Regular 
ophthalmoscopic examination of the fundal vessels is also a valuable 
diagnostic aid in determining the patient's progress 
Since the likelihood of permanent vascular and renal damage increases 
m direct proportion to the duration of toxemia, one hesitates to carry 
such patients much past the time when induction of labor becomes 
feasible even though the toxemia may be under satisfactory control. 
If satisfactory progress is not made on the outlined regimen, the intra- 
venous injection of glucose solutions is advisable. If 500 cc of a 10 
per cent solution is not effective in producing diuresis, a 20 or even 
a 30 per cent solution can be used in smaller volume The injections 
mav be given two or three tames daily 
If the progress of the panent is fairly satisfactory an effort should 
be made to carry her along until the period when the fetus might be 
viable and not too premature The decision as to how long the preg- 
nancy should be allowed to continue must be based on the under- 
standing that prolonged toxemia increases the bkehhood of permanent 
vascular damage. Ou the other hand, in view of our present knowledge 
concerning care of the premature infant, it is far better to have a 
premature baby than one dead or irreparably damaged by the effects 
of toxemia. Hence, management of this problem necessitates fine judg- 
ment, taking into consideration these factors plus the pantv of the 
patient. 

If in spite of treatment the toxemia becomes worse, this develop- 
ment often is manifested by an increase of headache, visual disturb- 
ances and sometimes epigastric pain There is also a diminution of 
unnary excretion with increasing amounts of albumin. The values for 
serum sulfate and unc acid of the blood increase The blood urea also 
mav be slightly elevated. Twitching of the muscles and increased 
nervous irritability often are present and must be regarded ns grave 
signs possibly indicating the approach of convulsions. Sedation with 
morphine sulfate, % grain (0 016 gm ) ever) four to six hours, then 
is indicated but care must be taken not to depress the respirations to 
less than eleven or twelve per minute. 
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Interruption of pregnancy is indicated if treatment is without 
results The election of method for this procedure is largely dependent 
on the circumstances In the case of a multiparous woman rupture of 
the membranes under aseptic precautions usually will suffice In the 
case of a prinupara with the cervix well effaced and the presenting 
part well engaged, this again may be the procedure of choice If the 
cervix is not well effaced, the onset of labor may be hastened by the 
utilization of a large size Voorhees bag The severe degree of morbid- 
ity often ascribed to this procedure has not been encountered at the 
Clime and we still employ it on occasions A simple expedient, one 
which possibly is not employed frequently enough in the type of case 
in which use of a bag is undesirable, is a Willett forceps. In the case 
of a pnmipara, with a high riding presenting part and a long, uneffaced 
cervix, it may be evident that the medical measures described pre- 
viously for the induction of labor may consume a long time before 
delivery actually can be effected In such cases and in those of ceph- 
alopelvic disproportion, cesarean section is the treatment of choice 
However, it is well to recall that the patient is desperately ill and 
that a major surgical procedure carries with it a considerably increased 
risk 

Eclampsia.— The institution of prenatal care has led in general to 
earlv recognition, diagnosis and treatment of toxemia As mentioned 
previously, if the condition cannot be controlled pregnancy can be 
interrupted before convulsions supervene An occasional case is still 
encountered, however, in which the patient has not availed herself of 
prenatal care or m which, m spite of such care, sudden and fulminating 
toxemia with convulsions develops between prenatal visits The con- 
vulsive state may develop first in the prepartum, intrapartum or im- 
mediate postpartum period, but regardless of time of occurrence, the 
plan of attack must be as follows (1) control of the convulsion, (2) 
protection of the patient from injury and (3) elimination of toxic 
products from the body before considering the necessity for delivery 

The high mortality rate (20 to 30 per cent) which attended the 
now discarded methods of accouchement forc6 or cesarean section m 
cases of convulsions show the fallacy of such management A patient 
who is having or has had convulsions should be placed in a quiet, 
darkened room that is protected as much as possible from external 
noises The bed should be provided with sideboards but otherwise no 
effort at restraint of the patient should be made A padded tongue 
blade can be inserted between the molar teeth to prfevent injury to 
the mouth and tongue during the convulsion 

In an effort to control the convulsions, an initial dose of % gram 
(0 016 gm ) of morphine sulfate may be given and this may be re- 
peated at intervals of one to four hours depending on the size of the 
patient and the severity of the seizure The best guide to dosage is the 
respiratory rate which should not be depressed to less than 12 to 14 
respirations per minute The intravenous administration of magnesium 
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sulfate in 20 c c. doses of a 10 per cent solution enhances the sedative 
effect of morphine b r \ lessening nervous irritability and, m addition, 
stimulates the excretion of fluids from the body and thereby lessens 
edema. However, the amount of magnesium sulfate given must not 
exceed 6 gm. in twenty-four hours 
If the convulsions are not controlled by these sedative measures, a 
barbiturate may be given by intravenous injection In our experience 
pentobarbital sodium has been satisfactory when carefully used The 
inhalation methods of administering anesthetic agents should be 
avoided After sedation has been effected, stimulation of diuresis and 
of elimination of toxins is ad\ isablc Hypertonic solutions of glucose 
are efficacious, if the edema is severe, 250 c c of a 20 or 30 per cent 
solution may be utilized, but if the edema is slight, 1,000 c c of a 5 or 
10 per cent solution may prove effective. The injections may be 
repeated three or four times in twenty-four hours or until diuresis is 
established. Improvement is evidenced by cessation of the convulsive 
seizures, diminution of the coma, diuresis and a warm, moist shin 
After the convulsions have ceased the administration of oxygen 
through a nasal mask or if a mask is not available, a nasal catheter, 
helps considerably to counteract anoxemia With the return of con- 
sciousness, sedation maj be continued by die administration of drugs 
a °, route ’ utilizing the barbiturates In addition, water and 
fluids high in carbohydrate content, such as fruit juices, should be 
given by mouth, but die fluid intake must not gready exceed the 
urinary output. 

Fortunately a fair proportion of patients who have had convulsions 
go into labor spontaneously However if this does not occur, sound 
medical reason dictates the initiation of labor as soon as the patient s 
condition has become stabilized 


HEMORRHAGE 

’Jl?""!’ 8 ' accounts for a major portion of the reported maternal 

countered m this fMH P ro P°rtion of the medical emergencies en- 
omnm n ™ ^ c 4 Hemorrhage may be divided roughlv into two 

M^\nTarr y ’nJ^ WhlCh n CCUrS In ear, 5 r P«gnancy and that which 
ocaus in late pregnancy Postpartum hemorrhage also will be dis- 

n^rr ha9 ° i >re 9 nanc y —Most hemorrhages of early preg- 

mo!e y m th“^ide r y of fadT"" 7 ^ 

fa«on,Tut U d,e ne h ° m ^ carCmoma of «rv« X> arecauatite 

n f occurrcn f « s ° rare that d^cussion of them m this 

of iR? 1 ST" ,DSafi t b ’ e The reader therefore, is referred to 
fln > 0 " ell-laiown textbooks on obstetrics 

hJ™, can be made on the basis of the 

ry p vsical findings In the case of abortion there is a history 
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of coitus followed by amenorrhea or at least some disturbance of 
menses The symptoms commonly associated with early pregnancy, 
such as nausea, vomiting and soreness and engorgement of the breasts, 
may be present The bleeding, which at first may be painless and 
slight, usually becomes increasingly severe and is associated with 
crampy pain in the mid-hne In the absence of infection the pain is 
intermittent in character The presence of fever indicates that the 
condition is complicated by infection Examination of the pelvis 
reveals that the uterus is softened and enlarged, usually in proportion 
to the period of amenorrhea, and the cervix is soft and patulous If 
bits of decidua have been expelled, the diagnosis is more certain than 
otherwise 

In the case of ectopic pregnancy , the history of amenorrhea is usu- 
ally not definite The menstrual flow may have been scanty and the 
usual menstrual interval may have been disturbed The symptoms of 
pregnancy often are indefinite The bleeding is almost always associ- 
ated with unilateral pain that is dull, boring and constant in nature 
The pain often is aggravated by physical activitv, straining at stool 
and movements of the uterine fundus The classical picture of rup- 
tured ectopic pregnancy is that of sudden, excruciating abdominal 
pam followed by signs of shock, collapse and hemorrhage out of pro- 
portion to the amount of external bleeding On pelvic examination the 
uterus is enlarged and softened and shows signs of pregnancy but 
often the organ is not as large as would be anticipated from the period 
of amenorrhea The cervix is firm and closed There is usually a 
palpable fusiform mass m the adnexal region on the side of the greater 
pain If an appreciable amount of intra-abdominal bleeding has oc- 
curred, the cul-de-sac feels full and doughy and may even bulge into 
the vagina Often the rectus muscle on the side of the involved tube 
is definitely rigid Cullen’s sign, which consists of discoloration of the 
skin about the umbilicus, may be present 

In the case of hydatidiform mole the history of pregnancy is again 
present and the symptoms of early pregnancy such as nausea, vomit- 
ing and headache are often more pronounced than usual The bleeding 
is usuallv scant at first, but may later become alarmingly severe Pain is 
seldom a prominent symptom A history of passage of cystic grape- 
Iike bits of tissue makes the diagnosis of hydatidiform mole more 
probable, especially if the uterus is extremely boggv and is consider- 
ably larger than would be expected for the period of gestation If the 
patient can be observed for a short time, unusually rapid increase in size 
of the uterus makes the diagnosis more certain Because of the great 
increase m gonadotropin the corpus Iuteum enlarges and may become 
cvstic Enlargement in the region of either ovary is an important con- 
tributorv finding in diagnosis 

In most instances, the biologic tests, such as the Friedman test, are 
not of great value in the diagnosis of either abortion or extra-uterine 
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pregnancy for, while a positive test confirms the evidence of preg- 
nancy, a negative test only points to the fact that the chorionic villi 
have lieen nonfunctional for a week to ten days regardless of whether 
their implantation is intra-utenne or extra-uterme However, in die 
case of hydatidiform mole the fact that the test is strongly positive 
even m one tenth the usual dduQon of urine is of considerable diag- 
nostic value. 

Hemorrhage of Late Pregnancy —In the latter half of pregnancy the 
principal causes of hemorrhage are placenta previa, premature separa- 
tion of the normally implanted placenta and, more rarely, circnmvallate 
placenta with premature separation. 

In the case of placenta previa die history is that of sadden onset of 
painless vaginal bleeding Although the bleeding may be profuse it is 
seldom fatal on first occurrence Examination of the abdomen reveals 
that the uterus is relaxed and soft and that the presenting part is high 
and usually cannot be depressed into the pelvis The fetal heart rate 
may be disturbed If the emergency is nor too acute, rocntgcnogrnphic 
study of the placenta may reveal its location. 

In the case of premature separation of the placenta a history of 
trauma to the uterus may he obtained More than half of all cases of 
premature separation are associated with toxemia The amount of ex- 
ternal bleeding is dependent on the degree of separation and in mild 
cases the bleeding may be painless At first there ore usually inter- 
mittent painful contractions which soon become constant. The uterus 
becomes rigid and boardlikc and is said to feel ligneous The fetal 
heart rate is rapid, and if the separation is profound the heart tones 
may be absent. There is often a history of fetal activity followed by 
no fetal movement and it may be difficult to palpate the fetal parts As 
the condition progresses the signs of blood loss are ont of proportion 
to the external bleeding 

In the case of ctrcumvallate placenta bleeding is an early symptom 
but it u usually scant. It is improved by bed rest but tends to recur 
on exercise. The hemorrhage is seldom severe enough to be considered 
an emergency unless the condition progresses to actual premature 
separation of the placenta. 

The diagnosis usually must be confirmed by vaginal examination 
under sterile precautions. Such an examination must not be attempted 
unol preparations have been made to proceed at once with the neces- 
sary treatment. Consequently this examination will be discussed more 
thoroughly m a subsequent section concerning treatment. 

Poilparfum Hemorrhage —Careful observation and measurement of 
blood loss during the chird stage of labor and during the next twelve 
hours arc essential The average blood loss is between 250 and 300 C-C. 
and when the loss is in excess of 500 c c. the danger limit is rapidly 
approaching As the bleeding becomes excessive, symptoms of shock, 
such as rapid pulse, falling blood pressure, sighing respiration and cold. 
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clammy skm, follow rapidly The causes of excessive blood loss in the 
postpartum period are partial separation of the placenta, retention of 
a fragment of placenta or succenturiate lobe, obstetrical lacerations and 
failure of the uterus to contract properly and to remain contracted 

Treatment —In all cases of hemorrhage treatment consists of hemos- 
tasis and replacement of lost fluids and blood Management is spe- 
cifically in accordance with the diagnosis but, in general when the 
condition is ruptured, ectopic pregnancy, medical management or pro- 
crastination is seldom, if ever, justifiable The necessary surgical 
measures to obtain hemostasis should be begun immediately Any 
attempt at blood replacement usually is futile until the operation has 
been begun, but sometimes measures to combat severe shock are neces- 
sary during preoperative preparation of the patient 

If a diagnosis of hydatidiform mole is made dilatation and curettage 
or even hysterotomy to control bleeding usually is the best type of 
treatment Fluid loss must be replaced Because m about 3 per cent of 
all cases of hydatidiform mole, chorionepithehoma develops, the pa- 
tient should be observed closely The Friedman test should be repeated 
at intervals for a year or more and if abnormal bleedmg again should 
occur, dilatation and curettage and microscopic examination of the 
scrapings should not be delayed 

In the treatment of cases of abortion my associates and I have 
adopted a conservative attitude The majority of patients are regarded 
as potentially infected The patient is kept at bed rest in a modified 
Fowler’s position with ice caps to the lower part of the abdomen Re- 
placement of blood loss is undertaken by starting intravenous admin- 
istration of 5 per cent glucose m physiologic saline, a solution of 
acacia, blood plasma or whole blood of the correct grouping, depen- 
dent on what the need may be An oxytocic in the form of ergon- 
ovme, y H 2 0 gram (0 0002 gm ), is given every four hours for twenty- 
four hours as indicated If bleeding is not controlled, 1 c c of obstet- 
rical pituitnn (posterior pituitary extract) is injected intramuscularly 
The pulse rate and blood pressure are checked at frequent intervals 
and the patient is observed closely for further excessive bleedmg If 
the patient is febrile, chemotherapy in adequate dosage is instituted 
If rectal examination reveals products of conception incarcerated in 
the cervical os or in the vagina which cannot be expressed by bimanual 
pressure on the uterus, vaginal examination under sterile conditions is 
performed, removing the retamed secundines manually or with an 
ovum forceps 

If hemorrhage persists in spite of these measures, curettage should 
be undertaken at once, utilizing a large blunt curet, or an ovum 
forceps Our practice has been to conclude such a procedure by 
packing the uterus with a small amount of sterile gauze dusted with 
5 gm of sulfathiazole powder The pack is allowed to remain in place 
from twenty-four to seventy-two hours Bed rest is enforced until the 
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patient lias remained afebrile for five day s and the uterus is involuting 
satisfactorily If infection is a complication, the period of bed rest is 
prolonged. 

The plans for treatment of the patient w ho has prepartum hemor- 
rhage usually are made at the time of vaginal examination and diag- 
nosis Therefore, as mentioned previously, the examination should 
never be attempted until all preparations have been made to proceed 
with whatever procedure may beconie necessary In the meantime, 
infusions of plasma or whole blood are begun 
Treatment of -placenta previa is dependent on the gravidity of the 
patient, the degree to which the placenta covers the cervical os and the 
patients desire tor a living infant. In all cases of central placenta previa 
in which there is a living chdd our treatment of choice is cesarean sec- 
tion. 

In coses of incomplete placenta previa with the vertex presenting, 
the simplest measure is rupture of the membranes and slow release of 
a portion of the amnionc fluid. This is particularly applicable in the 
case of the mulnparous woman but at times it is also effective in the 
pnmipara and is the onlv treatment necessary The presenting part 
then descends, presses on the placenta and produces hemostasis If this 
in itseir does nut suffice, a Willett forceps can be applied to the scalp 
and gentle traction applied In selected cases m which these measures 
are not effective, insertion of the largest possible size hydrostatic bag 
has proved valuable although this increases somewhat the risk to the 
child Braxton Hicks’ v ersion and bringing dovv n one foot through the 
cervix so the thigh makes pressure on the placental site can be utilized 
when other measures fail This is a fairly safe means of management 
for the mother, but the procedure is not so safe ns far as the infant is 
concerned It is particularl) applicable if the fetus is not jet viable or 
is dead Extraction should not be undertaken until the cervix has 
attained full dilatation Manual dilatation of the cervix and forcible 
delivery have no place whatever in the management of cases of placenta 
previa. 

In the case of abruptto placentae in a multipara who is near term 
and who has a soft dilatable cervix, medical management sometimes is 
satisfactory The blood loss should be replaced and, after a sterile 
vaginal examination, the membranes should be stripped from about 
the internal os and ruptured artificialK This treatment is also appli- 
cable when the fetus is still and the separation has not become marked 
However, if there is considerable separation and continued bleeding 
the procedure of choice is usually cesarean section After debverv re- 
gardless of the method used, the uterus is usually packed with several 
strips of iodoform gauze to prevent further loss of blood If con 
servative measures do not control hemorrhage or if the uterine wall 
itself has been damaged by gross hemorrhage, hvsterectomv becomes 
a necessity 
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The same principles that apply in other cases of obstetric bleeding 
also apply to the management of postpartum hemorrhage First, the 
cause ot the hemorrhage must be accurately ascertained and corrected 
A sterile vaginal examination is imperative Vaginal lacerations or birth 
injuries to the cervix should be repaired If the placenta has become 
partially separated and incarcerated, the uterine cavity is explored with 
the sterile gloved hand The Ime of cleavage between placenta and 
uterus is found and with a sweeping motion of the hand the remainder 
of the placenta is separated and then extracted Any fragments of 
retained placenta are removed in a similar manner The uterine cavity 
is then firmly packed with sterile strips of iodoform gauze, tamponing 
them firmly into the fundus, cervix and apex of the vagina to insure 
their retention 

Oxytocics can be used in cases of atonic uterus, but if they do not 
rapidly produce hemostasis the uterus should be packed as previously 
described Replacement of lost blood and fluids is important 

A few general statements regarding the replacement of lost fluids 
may be apropos In general, replacement of fluids to a volume equal 
or nearly equal to the amount lost usually is desirable This loss, as a 
rule, can be estimated fairly accurately The replacement of fluids 
should be started early and should be rapid Until fluids of more per- 
manence can be obtained, infusion of saline or intravenous glucose can 
be started Intravenous infusion of plasma or of a solution of acacia, 
which are now readily available commercially, is efficacious in com- 
bating shock 

There is, however, no really satisfactory substitute for transfusions 
of whole blood in the treatment of hemorrhage since there is deple- 
tion of cellular elements of the blood as well as of fluids The blood 
should be of the proper group and preferably the blood of the donor 
and the recipient should be cross matched to avoid untoward reactions 
In the light of recently acquired knowledge, determination of the llh 
factor is also of importance in obstetric cases, and if any doubt about 
this factor exists, Rh negative blood should be used In an effort to 
avoid an emergency and the resultant heavy dram of Rh negative 
blood from the blood bank, my associates and I have adopted the 
policy of obtaining an Rh determination and blood grouping on every 
obstetric patient at the time of admission for prenatal care If an 
emergency should arise, information regardmg the necessary blood 
type is readily available If there is a long delay in obtaining properly 
grouped blood, infusions of blood plasma, which are often lifesaving, 
can be started If every physician who cares for obstetric patients 
would obtain blood groupings and Rh determinations on six or eight 
healthy persons m his community who might act as donors, blood 
would be available m case of dire emergency and many a hemorrhag- 
ing woman might be saved who otherwise would be lost because of 
the delay in grouping donors 
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INFECTIONS 

Although much progress has been made m the management of in- 
fection, it is still one of the three main causes of maternal deaths As 
in any infectious process, prophylaxis is most important Such meas- 
ures as careful rectal examination only when necessary to determine 
progress of a patient in active labor, vaginal examination only when 
necessary to obtain information as to progress which is not available on 
rectal examination, careful masking of the examiner and aseptic prepa- 
ration of the patient help to reduce the incidence of infection An 
elevation of temperature after deliver} should be considered evidence 
of infection until proof to the contrary is obtained Such causes for 
fever as engorged or caked breasts, appendicitis, pyelitis, cholecystitis 
and acute infection of the upper respiratory tract usually can be ruled 
out readily 


When the diagnosis has been established the patient should be iso- 
lated from other obstetric patients, preferably apart from the obstetric 
pavilion. The patient should be kept at complete bed rest in a modified 
Fowlers position with ice bags to the lower part of the abdomen 
Positive fluid balance should be maintained. If this is impossible by the 
oral route, intravenous infusions of J per cent glucose in phjsiologic 
saline can be used In the presence of anemia, transfusions of corn- 
pan le blood are invaluable. Blood cultures and blood studies, lnclud- 
mg etemunation of the sedimentation rate, at frequent intervals are 
mva ua Ie in determining progress of the condition Chemotherapy m 
adequate dosage may be begun at once After an initial small dose to 
7 UIS , Ual sensit >yity to the drug, the dose should be 
nnr.mnf i d determinations of blood concentration so that an 
If nrntrrr^T^ ° c le , C ^I® m3 > r be rapidly arrived at and maintained 
ni P slfnnld , unn ® forty-eight hours is unsatisfactory, pemc- 

f e usc particularly if bactenologic studies indicate the 
an organism sensitise to this medication. 

tmucd for ^enl 1 m reduced dosa e e should be con- 

distcntion is severe 75 aftcr ** I patient has become afebrile. If the 
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EMERGENCIES ASSOCIATED WITH THE THYMUS 

Roger L J Kennedy and Gordon B New 

In spite of the fact that proof that the thymus frequently exerts 
serious pressure upon the trachea is lacking and, despite the fact that 
the function of the thymus is still unknown, claims that it is a rela- 
tively frequent cause of alarming obstructive respiratory phenomena 
and of the sudden death of infants and children continue to be ad- 
vanced Proponents of these claims point chiefly to two pieces of 
evidence in support of their contentions first, to the relief of symp- 
toms that sometimes follows roentgenotherapy of the superior medi- 
astinum, and second, to the finding of a large thymus in some infants 
and children who -have died suddenly and unexpectedly 
These claims have been ably refuted by Morse , 7 Hudson , 4 Wilson 11 
and other authors The contention that some patients with stridor, 
dyspnea, cyanosis or other symptoms frequently improve after roent- 
gen irradiation of the superior mediastinum does not constitute proof 
that they therefore suffered from enlargement of the thymus Like- 
wise, the finding of a large thymus at necropsy in cases in which 
patients have died suddenly is no proof that the thymus has been a 
causative factor in the death The function of the thymus remains 
unknown, therefore, to invoke disturbed thymic function, a combina- 
tion of disturbed thymic function and allergy or any other theory in- 
volving disturbed thymic function is unsupported by fact 
So far as the size of the thymus is concerned it should be recognized 
that there is considerable variation but that a thymus of considerable 
size is to be expected in any child wdio has not suffered from disease 
or inanition Data published by Boyd , 1 2> 8 which deal with the size of 
the thymus during infancy and childhood, should be more widely 
perused Familiarity with these data will tend to correct some of the 
current misconception regarding the size of the thymus 
Throughout the years that enlarged thymus and thymic death (in- 
cluding status thymicolymphaticus) have been debated, able investiga- 
tors and clinicians have been found supporting opposite sides of the 
question Even though one may be inclined to disregard the post hoc, 
ergo propter hoc reasoning of some who feel that the so-called thymic 
syndrome and so-called thymic deaths are real entities one cannot 
ignore the opinions expressed by such competent and able observers 
as Jackson and Bowman , 5 Wasson , 10 Pancoast 8 ' 9 and others who have 
expressed the opinion that they are something more than imaginary 
figments However, neither they nor other proponents of the thymic 
syndrome and thymic death have offered proof that the thymus can 
exert pressure on the trachea that is sufficient to cause symptoms The 
crux of the matter appears to rest on the diverse experiences of various 
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observers and the interpretations which they have chosen to place 
upon their observations. Experience at the Oimc seems uniformly to 
support the idea that neither concept can be supported by clinical or 
postmortem data. 

Some years ago we* reviewed the experiences of ten yean in respect 
to the diagnosis of chrome stridor in childhood At that time, it 
was pointed out that, in some cases of stndor in which a diagnosis of 
enlargement of the thymus had been made, examinanon revealed the 
presence of congenital relaxation of the larynx, cerebral palsy with 
congenital laryngeal stridor, laryngospasm, tracheal subglottic diaph- 
ragm, tumor of the thymus or multiple papillomas of the larynx It 
was pomted out at the same time that, during the period in which these 
patients were observed, no child with symptoms referable to hyper- 
trophy of the thymus and no death attributable to hypertrophy of 
the thymus were encountered These observations included all deaths 
of newborn and older infants that occurred either spontaneously or 
during or following anesthesia Since this report was made, our expe- 
rience has not changed 

At the present time, it appears useless to attempt to dissuade the 
proponents of the theories of enlarged thymus and thymic death from 
expounding their beliefs before the medical profession and the laity 
However those physicians who have been unable to find factual sup- 
port for these theories and those who have seen many instances in 
which an erroneous diagnosis of enlarged thymus was made in the case 
of a young person ore entitled to hold the view that claims for the 
existence of these conditions are unfounded 

REPORT OF CASES 

We shall report two interesting cases which show that not only 
may the diagnosis of enlarged thymus be erroneously made but that 
even when rather complete study and investigation have been earned 
out the true cause of dyspnea and stndor may be overlooked 

Cue t-A boy aged eight weeks, was brought to the dime on October 10 
1938 The family history was irrelevant. The piDent had weighed S pounds (3jS 
kg ) at birth and hu delivery had been normal. He had nursed poorly and had 
had to be fed with a tube. He had been kept In the hospitaf for three weeks 
after birth At the tune of his dismissal, he had appeared to be in good physical 
condition, 

Stndor developed when the child was five weeks of age. This increased in 
seventy and dyspnea developed The dyspnea became so severe that the acces- 
sory' muscles of respiration were being used When the child was brought to the 
Clmic, the stndor was chiefly inspirator y The results of examination of the 
thorax were essentially negative Laryngoscope examination revealed some flab- 
bmess of all of the soprtgiotoc structures. The arytenoids were somewhat red 
dened The child was placed in an oxygen cent but continued to have dwpnea 
wid later cyanosis. Death took place three days after hts admission Although 
death from congenital relaxation of the larynx has not been encountered pre 
vlousl> it ‘was thought that this was the cause of death in this case However 
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necropsy revealed a napkin ring like tumor in die subglottic region -which on 
microscopic examination was found to be a hemangio-endothelioma. 

Case 2 —A girl, aged nine weeks, was brought to the Clinic because of vomit- 
ing The family history was irrelevant. For die first two weeks of life she had 
retained all feedings but had not gained any weight. She had had a peculiar 
wheezing respiration which had persisted It occurred only intermittendy when 
she was brought to the Clinic Two weeks after birth she had begun to vomit. 
Emesis had become projectile When she was seven weeks of age a Rammstedt 
operation had been performed A thickened pylorus had been found Emesis had 
continued after operation and diere had been a progressive loss of weight Roent- 
genograms of the thorax uere essentially normal including the appearance of the 
heart and the region of the thymus gland Roentgenographic examination showed 
a large stomach that was filled widi gas As cretinism was suspected, % grain 
(0 0U8 gm ) of thyroid was administered for a few days but did not produce any 
improvement. 

The infant was greatly emaciated and weighed 2,870 gm There were great 
irritability and hyperactivity Respirations were grunting Breath sounds were 
harsh in bodi lungs and bronchial in character over the apex of the right lung 
There were numerous spots caused by thrush on the mucous membranes of the 
tongue and pharynx There was evidence of some obstruction of respiration with 
inspiratory stridor Laryngoscopic examination revealed an essentially normal 
larynx The obstruction to respiration became more severe and an intratracheal 
tube was inserted This produced an adequate airway but tracheotomy eventually 
became necessary When the trachea was opened, some hard bloody crusts were 
coughed up and this enabled the baby to breathe easier The surgical notes 
were as follows “The obstruction is undoubtedly due to exudate m the trachea 
or bronchi ” At die time the child was admitted to die hospital, a roentgenogram 
of the thorax showed some diminution in density of die right lung and partial 
atelectasis The roentgenogram of the abdomen showed considerable gas through- 
out the intestinal tract The pattern was not that of obstruction A roentgeno- 
gram of the diorax made twenty days after her admission was normal Temporary 
improvement followed supportive treatment, transfusions of blood and subcu- 
taneous admimstraaon of fluids Thirty days after her admission the temperature 
suddenly rose and death took place on the following day Necropsy revealed a 
large cyst of the thyroglossal duct at the base of the tongue 
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NONSURGICAL EMERGENCIES OF THE RESPIRATORY 
TRACT IN CHILDHOOD 

George B Logan 

Difficulty in breathing on the part of a child is always an alarming 
symptom and one that almost always demands prompt measures for 
relief It may be due to interference with either inspiration or expira- 
tion or both and the cause may be disease of some part or parts of the 
tubular air passages or of the lungs 

Difficult inspiration is generally caused by disease of the larynx or 
adjacent structures which may be based on inflammation or presence 
of a membrane, tumor or foreign body Infants and young children 
whose trachea and bronchi are of small caliber exhibit evidence of seri- 
ous obstruction more readily than do older children and adults The 
classical signs of Iarvngeal obstruction are retraction above the supra- 
sternal notch and clavicles and of the epigastrium Inspiratory stridor 
and retraction of the intercostal spaces are also often present 

CROUP 

Spasmodic croup is one of the most common causes of inspiratory 
difficulty in young children The onset is usually sudden and at night 
after the patient has been asleep for a time However, svmptoms mav 
appear in the daytime Croup may be preceded by an apparently mild 
infection of the respiratory tract A harsh, brassy cough and inspira- 
tory stridor are the initial svmptoms Some or all of the svmptoms of 
Iarvngeal obstruction are usually present. The voice sounds become 
hoarse or disappear There is rarely any associated fever The symp- 
toms, especially m young children, become progressively worse, but 
after several hours they generally subside spontaneously They may, 
however, be relieved in a short time bv the concomitant use of steam 
inhalations administered in a croup tent and antipyrme orally Ap- 
provimately 1 gram (0 065 gm ) of antipvnne for each year of the 
child’s age, to the age of five years, is a safe and effective dose This 
mav be repeated m an hour and at four hourly intervals thereafter, if 
necessary The use of a teaspoonful of syrup of ipecac as an emetic is 
sometimes useful if the need for relief seems more urgent or if the 
steam inhalations fail to bring prompt relief Bed rest m a room in 
which the atmosphere is warm and moist is advisable for a day or two 
after the initial attack since sometimes the difficulty recurs on one or 
more successive nights Intubation or tracheotomy is practically never 
necessary 

LARYNGOTRACHEOBRONCHITIS 

If the symptoms of croup are not alleviated after a few hours of 
treatment, the probability that they may be caused by acute larvngo- 
tracheobronchitis should be seriously considered If this condition is 
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present, the dyspnea will persist or become progressively more severe. 
Fever and evidence of marked toxicity often appear early, especially 
if the patient is a small infant. The borderline between croup and 
acute lar> ngotrachcobronchitis is not easily drawn. 

Laryngo tracheobronchitis is best treated in a hospital since trache- 
otomy or bronchoscopy or both frequently are necessary High 
moisture content of the inspired air, which is best secured b) use of 
a steam tent or a steam room, is essential Oxygen should be xvell 
moistened, if its use becomes necessary, since unmoistened oxygen 
exerts an undesirable dr) ing effect on the secretions of the respiratory 
tract A water vaporizer maj be used as an adjunct to the oxygen tent, 
as described by Davison If this apparatus is not available, the oxygen 
may be moistened b> suspending wet cloths in the ice compartment 
of the oxygen tent.* Steam ma) be run mto the oxygen tent by pipe 
or rubber hose This latter method, however, is cumbersome and not 
\ery satisfactory The fluid intake should be kept at an adequate level 
If the patient cannot take fluids by mouth, they should be given by 
the intrav enous or subcutaneous route. 

Sulfadiazine should be given in divided doses, about 1 to 2 grains 
(0 065 to 0 13 gm ) per pound (0 5 kg) of bod) weight even 
twenty-four hours The initial dose is best given by injecting it sub- 
cutaneously in the form of a 5 per cent solution of the sodium sain 
Subcutaneous administration may be continued if the child refuses to 
take the drug by mouth Regulation of the amount of sulfadiazine after 
the first twenty-four hours is determined by the patient's clinical 
course and the amount of the drug in the blood If the child is able 
to take fluids by mouth, use of a saturated solution of sodium or 
potassium iodide is worth while as an additional means of keeping the 
secretions of the respiraton, tract as fluid as possible Fiv e drops three 
times daily generally can be given to a child aged two years. The 
administration of atropine is contraindicated The use of sedatives is 
generally inadvisable because such preparations may obscure the indi- 
cations for tracheotomy At the Clinic we prefer tracheotomy to in- 
tubation The air entering the tracheotomy tube must be moist, this 
aids greatly in the prevention *of crusts that tend to form in the 
trachea The best apparatus for producing oxygenated vapor is a 
nebulizer which is attached to a tube that carries oxygen as described 
by Albers In our experience, this measure has been lifesaving but this 
may not entirely obviate the need for bronchoscopic aspiraoon after 

A small quantity of icc is left in the bottom of the ice compartment of a 
standard oxygen tent; this supply should be replenished frequently A humidifier 
an h® ^ phang 8 to 10 inch legs under a shallow pan of Mater A 10 

inch handle is put over the top of the pan, over which can be suspended several 
lengths of gauze which dip into the water on the two sides. If gauze is unavail 
able, one or two wet bath towels, which must be moistened frequently axe hung 
in the partially filled ice compartment Boothby has estimated that this pro- 
cedure will produce humidity of 70 to 80 per cent. 



866 


GEORGE B. LOGAN 


tracheotomy Bacteriologic examination of the tracheal secretions al- 
ways should be made at the tune of tracheotomy 

DIPTHTHERIA 

Laryngeal diphtheria as a cause of inspiratory difficulty always 
should be considered If diphtheria of the nose or throat has been diag- 
nosed, the laryngeal complication should be looked for In many in- 
stances the first sign of diphtheria is the insidious onset of croup 
which frequently occurs m the daytime The dyspnea is progressive 
and the nocturnal croupmess does not subside The voice sounds be- 
come hoarse and the child often becomes aphonic The previously 
described signs ot laryngeal obstruction appear As the condition pro- 
gresses, expiratory difficulty also may be noted In all cases in winch 
diphtheria is suspected, swabbmgs of the throat should be cultured on 
appropriate media In many instances of laryngeal or tracheal diph- 
theria, cultures may fail to reveal Corynebactcrium diphtheriac If the 
presence of diphtheric infection is suspected, diphtheria antitoxin 
should be administered without waiting for the results of the cultures 

The same general plan of treatment as previously outlined for 
laryngotrachcobronchitis may be used in the treatment of patients who 
have diphtheria of the larynx However, instead of the sulfonamides, 
diphtheria antitoxin should be administered as early as possible If the 
disease is mild or moderately severe from 20,000 to 40,000 units of 
antitoxin should be given If the patient is seriously ill from 40,000 to 
80,000 units should be administered The intramuscular route is pref- 
erable but if the child is extremely ill the serum should be adminis- 
tered intravenously It is always wise to give what may appear to be 
an unnecessarily large dose rather than to give a dose that may be 
inadequate One large dose of antitoxin given early m the course of 
the disease should suffice, but it may be repeated in several hours if 
necessary Needless to say, sensitivity to the serum to be used should 
be determined by preliminary skin test or by the ophthalmic test If 
the results of these tests are positive, the usual precautions must be 
obsen ed to prevent severe or serious reactions 

The use of penicillin in the treatment of cases of diphtheria is still 
in the experimental stage but at present it does not appear to be effec- 
tive 

FOREIGN BODY, PAPILLOMA 

A foreign body or an incarcerated pedunculated papilloma mav be 
present in the larynx and produce signs of respiratory obstruction 
Diagnosis of such a condition may require direct larvngoscopic exam- 
ination or possibly bronchoscopic examination Roentgenograpbic 
exanunaaon of the upper part of the respiratory tract may be helpful 

ASTHMA 

The most important cause of expiratory difficulty is asthma A feel- 
ing of tightness in the chest, dyspnea, wheezing and cough are its 
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most common symptoms. Auscultatory examination of the chest re- 
veals sibilant and sonorous riles ■which are most notable during the 
expiratory phase The expiratory phase of respiration ts prolonged and 
the normal pause between inspiration and expiration is generally ab- 
sent Except during the initial attach, the diagnosis is frequently made 
b> the parents 

The best drug for the immediate relief of on asthmatic attack is 
epinephrine (adrenalin chloride) An aqueous solution of 1 1,000 is 
administered subcutaneously It is rarely necessary to gne a child a 
dose greater than 0 5 cc Setcral small doses at intervals are more 
effective and better tolerated than a single large dose. The drug also 
may be administered in peanut oil or in a gelatin mixture the dose 
being the same as of the aqueous solution The theoretical advantages 
of the peanut oil or gelatin preparation arc slowness of absorption and 
relatneh prolonged action The oil preparation however often fails 
to exhibit these advantages and furthermore the oil itself occasionally 
causes allergic reactions 

Epinephrine also may be administered in a 1 100 solution by means 
of a nebulizer A few drops of the solution are placed in the all-glass 
or plastic nebulizer, which is a special tape of atomizer, the nozzle is 
directed down the patient’s throat, and the bulb is squeezed as the pa- 
tient inspires. One or two squeezes during each of three to five inspira- 
tions will generally suffice For small chddren the nebulizer can be 
operated bv an adult older children learn easily to use it themsches 
ntoward reactions to epinephrine are rarck seen even when the drug 
is used rcpcatedh in this manner 

Ephedrme hydrochloride or sulfate, which is given m capsule form 
y mouth, is often effective in controlling asthmatic attacks It may 
e gnen to small children as a powder in syrup or icily The dose for 
in m-f 11 IS ,'^ 1 £T aln (o 024 gm ) for younger children, grain 

nne ^ r Icss ™> r be effective One-half to % grain (0 032 to 
, B T onc , tbe barbiturates is administered concomitantly to 
mate stimulating effect of the ephedrme as w'cll as to calm the 
patient. 

b ^ I J )cb ' on ^e (di-phfcnyl-l-ammo-2-propanol-l-hvdro 
r i ° ' 10 to ,^ S’" 310 (0 012 to 0 050 gm ) orally every three or 

i 10u f s ma y be tried This drug is considered by some authors to 
produce fewer untoward reactions than does ephedrme. 

nf tT.°r Phy " mC may , bc ! ,scd orally, rcctully or intravenously It is 
or patients who do not react favorably to epinephrine. Some 
,? 0nslder amln °ph> lime more useful in the prolonged attack 
” " tl,c ° cute «««* I have found that it may be of value m both 
ons. vcral commercial preparations of the drug v „ 
designed for oral use are available in either the pure form 
wnth a barbiturate or with a barbiturate and ephedm- 
Suppositories of aminophvllme combined w ith one 
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rates in a cocoa butter base are frequently useful The action of the 
drug when it is so administered is slower but somewhat more pro- 
longed than when given orally or intravenously Ammophylhne, 3% 
grains (0 25 gm ), together with seconal sodium (sodium propyl- 
methylcarbmylallvlbarbiturate), % grain (0 05 gm ), may be given in 
this manner to children, aged two to ten years Older children may 
require 5 to 7 grains (0 3 to 0 45 gm ) of ammophylhne The drug 
also may be given in solution by rectal instillation This mode of ad- 
ministration produces rectal irritation in some cases 
The intravenous administration of aminophylhne produces a 
prompter effect than oral or rectal administration, however, it is im- 
portant that it be given slowlv The dose for a ten vear old child is 
3% grains (0 25 gm ), about half this dose is given to small children 
Ammophylhne when given intravenously often is combined with 
glucose Patients who have severe asthmatic attacks benefit from the 
intravenous administration of 100 to 300 c c of a 25 per cent solution 
of glucose Larger amounts of a 10 per cent solution also are often 
effective 

Theophylline is combined with one of the barbiturates in one com- 
mercial preparation for oral use In our experience at the Clinic, this 
preparation at times has proved beneficial 
The use of sodium or potassium iodide is of value especially in the 
treatment of prolonged attacks of asthma and as an aid m prevention 
At the Clinic we use the saturated aqueous solution since variation of 
the dose can be made with ease and accuracy The dose is varied ac- 
cording to age and degree of asthmatic difficultv, 5 drops three times 
daily being given to a child, aged four years Older children who have 
severe asthma may be given 25 to 30 drops three times daily 

Oxygen administered m a tent or by mask is sometimes helpful The 
combination of 80 per cent oxygen and 20 per cent helium is fre- 
quently very effective Since this mixture is best given by mask, its 
use unfortunately is limited to those children who will tolerate a mask 
and for whom a small size mask can be secured The administration of 
such an oxygen-helium mixture m a tent is not completely successful 
unless the tent is practically airtight 
In the treatment of patients who have status asthmaticus, the rectal 
administration of ether in oil is a useful procedure Three to 4 ounces 
of ether mixed with an equal amount of warmed olive oil is instilled 
through a small rubber catheter An amount smaller than the initial 
dose may have to be repeated at intervals of a few hours for twenty- 
four hours 

PNEUMONIA 

Pneumonic processes may produce dvspnea which is not attributable 
to obstruction The cause seems to be a combination of pain, toxicity 
and reduced vital capacity Space does not permit detailed discussion 
of the different types of pneumonia. 
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The onset of primary or lobar pneumonia is characterized by fever, 
dyspnea and cough. The child’s face is flushed, the ala nasi dilate with 
each inspiration and the respiratory rate is increased This chain of 
events generally follows mild infection of the upper pan of the respira- 
tory tract. Children bctrwcen the ages of about two and fourteen years 
who suffer from this type of pneumonia generally make a satisfactory 
recovery The use of the sulfonamide compounds has lowered the 
already low mortality figures and also has decreased the morbidity 
Their use in adequate dosage, that is, 1 gram (0 065 gm ) per pound 
(0 5 kg ) of body weight in twenty-four hours, therefore, is uorth 
while One-third to one-half of the drug is given as an initial dose and 
one-fourth of the twenty-four-hour dose is then given every six hours 
The sulfonamide compound may be administered in a 0 5 or 5 per cent 
solution subcutaneously if necessary Its use is continued for forty-tight 
hours after the temperature is normal and then often in half the usual 
amount for one or cw o days Sulfadiazine is the current choice of these 
preparations. 

The patient’s fluid intake should be sufEcient so that the urinary 
excretion remains adequate The minimal intake of an infant should be 
1,000 c c of fluid and that of a twelve to fourteen year old child should 
be 2,000 c-c The diet should be as nearly normal as the paaent will 
take. A daily bowel movement is desirable, chiefly because abdominal 
distention often develops m association with pneumonia A daily enema 
may be necessary in the early part of the disease A mild laxative such 
as milk of magnesia is often useful When dyspnea is marked or when 
cyanosis occurs the administration of oxygen is indicated 


BRONCHOPNEUMONIA 

Bronchopneumonia is the most serious type of pneumonia of infants 
an young children It may complicate communicable diseases such as 
measles, or it may be secondary to infection of the respiratory tract. 

ever ana cough are often the chief symptoms Dyspnea may be ab- 
sent or marked, it is generally marked in infants The disease may be 
acute and overwhelming, especially m poorly nounshed infants or in 
those who are convalescing from other diseases. 

The treatment is essentially the same as that outlined for pnman 
[Jr' e V rI1 '\ ma The nse of oxygen is often necessary early m the course 
ic disease. Transfusions of small amounts of’ blood are sometimes 
helpful, especially m the case of a debilitated infant, if the procedure 
can be earned out without excessive pam or discomfort. 

, ,' lrm 0 ronchopneumoma has been termed “capillary bron- 
, ' 15 v ™ nv a “ t bors because of the predominant involvement of 
the terminal bronchioles Auscultation reveals many fine rales in part 
0 , t " e mnux- Dyspnea is severe and someumes cs anosis occurs 
Although man> clinicians have abandoned the use of the mustard pack 
at the dime we continue to find n: effective in this tvpe of case. 
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A double handful of mustard is placed m a dishpan of water This 
mixtuie is stirred and heated slowly until the fumes become irritating 
to the eyes Then the pan containing the mixture is removed from the 
stove A small blanket is soaked in the solution and then xvrung partly 
dry The patient is wrapped in tlus, care being taken to see that the 
blanket is xvrapped completely around the arms and legs as well as 
around the body, covering the body from the neck down to and in- 
cluding the feet The patient is covered with a dry blanket and 
allowed to remain in tlus pack for one-half to three fourths of an hour 
or until the slan becomes pink The patient then is removed from the 
moist blanket and wrapped in a tv arm blanket xvith a hot water bottle 
placed at the feet and allowed to remain m this warm dry pack for 
another hour While the pack is being applied, the patient should be 
given cool water or other cool dunk 
The remainder of the treatment is the same as for other tvpes of 
pneumonia The recommendations previously made for prevention of 
drying of secretions m the respiratory tract m the presence of laryngo- 
tracheobronchitis are often applicable to this type of case 
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TimtF nre relativclv few times when heart disease is severe and 
acute enough to lie called an cmcrgcncv The follow ing five conditions 
may he included in this catcgorv (1) direct trauma, (2) asthma 
accompanied by heart disease (3) pericardial effusion, (4) acute 
cardiac failure and (J) paroxysmal tachycardia. 


DIRECT TRAUMA 

Direct trauma is rare and is due to bullet wound or penetration bv a 
sharp object Treatment is essential!) surgical with suturing of the 
heart muscle if possible and supportive treatment with transfusions of 
blood and infusions of solution of glucose or of glucose and sodium 
chloride 

ASTHMA ACCOMPANIED BY HEART DISEASE 
In the presence of acute or chronic cardiac disease, the occurrence 
° f an asthmatic attack mav precipitate an emergence Rnptd relief of 
the asthmatic attack mav be obtained by means of epinephrine admm- 
lstered subcutaneous!) Cvanosis and in particular, dyspnea mav be 
relieved bv placing the patient in a hclium-ow gen or on gen tent. The 
cf ect of epinephrine mav be prolonged bv the use of ephednne. Ab- 
solute rest in bed ls, of course essential and morphine mav be of great 
cp in keeping the patient ns quiet and comfortable as possible. 
Aminophv lime mav also be used intravenouslv, 3% gmms (0 25 gm ) 

of'aahmO “ 3 CfU ' d ° f S1X t0 tcn ( Sce emergency treatment 

PERICARDIAL EFFUSION 

' ffus,on ,s falr, y c °mmon among children and mav at 
of thr ni'r J nn cnu ?’B enc ' ls usually due to an acute infection 
hed=lT " ,th , much “P 5 * 2 nd toMcitv Tn addition much 
fluid mrlndimr h UC W l ^ e tamponade of a large collection of 

68 1™ of r° PenCard,U ^ W,lllus3 M that in approximately 
nons tvn^ of dK^ P / n P rd,al effuslon 15 to the acute infec- 
thoracic P infernnnc SC ° nd t ^ at ^ occurs secondarily to other intra 
tuberculous nlrnnr pr ‘f um J )n,a cmpvcma, mcdnstimtis acute non- 
^ondai^ d pu, ™ na, T abscesses Tn rare cases it mav be 

into the nerir-ird cture " 0,, nd rupture of a snbdiaphracmatic abscess 
* °I d *?*'} Tt ma ' ak ° b ' *1* result of foe. of 

typhoid fever and £ forth. b ° dy and foI,OW SCarlet feVCr 

nJdU d ^u° f j Cllte P encar ditis when the patient is a chfld is 
> p and it is particularly difficult when the patient is an 
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infant A friction rub may be audible but with the rapid collection of 
fluid this may not be present When children have pneumonia or other 
acute infection, acute pericarditis may be kept in mind as a complica- 
tion Tn such cases sudden embarrassment of the circulation with some 
muffling' of the heart sounds and increase in the cardiac dullness, both 
to right and to left, is suggestive The apical impulse mav become 
feeble and diffuse but the pulse may remain strong m spite of the 
diminished intensity of the cardiac sounds Dullness with evident 
bronchial breathing may be present at the angle of the left scapula 
Roentgenoscopic examination may be helpful, revealing the large glob- 
ular or “onion” shaped heart with absence of pulsations of the margins 
Fever and leukocytosis mav persist with improvement m, or disap- 
pearance of, the primary infection Further evidence m favor of a 
large effusion is increase of venous pressure, with, possibly, enlarge- 
ment of the liver 

In addition to acute purulent pericarditis the tamponade effect may 
occasionally be produced suddenly in acute fibrinous pericarditis and 
even less frequently in tuberculous pericarditis The symptoms and 
signs are much the same as in purulent pericarditis, with the exception 
that evidence of other acute infection may be lacking m the fibrinous 
form and will be lacking in the tuberculous type 
Treatment— When this condition becomes an emergency, immediate 
treatment by paracentesis of the pericardium or, m certain cases, 
cardiolysis will relieve the patient at once These are surgical proce- 
dures, the technic of which will not be described here Morphine may 
be used m sufficient amount to insure adequate rest When there is 
definite purulent infection, sulfadiazine may be given intravenously or 
by mouth m sufficient amount to maintain the blood level between 
15 and 25 mg per 100 c c of blood or penicillin maybe used 
Rheumatic pericardial effusions usually subside spontaneously and 
rarely require paracentesis 

In cases of tuberculous pericarditis, temporary relief from the tam- 
ponade effect may also be given by paracentesis 

ACUTE CARDIAC FAILURE 

Acute myocarditis with failure may be present as an emergency 
Such a patient is restless and in great distress, with dyspnea, cyanosis, 
enlargement of the heart and all the evidences of congestive failure, 
for example enlarged liver, moisture m the lungs, pleural effusion, 
ascites or edema He will prefer to be propped up in an almost ver- 
tical position or leaning forward on a firm support 
My colleagues and I recently had occasion to treat such a patient 
(a boy of seven years) He was kept m an oxygen tent for forty-eight 
hours and was given three ampules (2 c c each) of digifolin intra- 
venously m the first twenty-four hours One-sixth grain (0 01 gm ) 
of morphine sulfate was given at once and followed by % 2 grain 
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(0 0054 gm ) when necessary A transfusion of 125 c c of whole blood 
was given slowly, followed by a slow intravenous dnp of 1,000 c c 
of 10 per cent solution of glucose. 

On the third day the oral administration of 1)4 grains (0 1 gm.) of 
digiforris was begun and was continued daily until the twenty-first 
day After this all medication was discontinued and the patient made 
an apparently complete recovery 

PAROXYSMAL AURICULAR TACHYCARDIA 
Paroxysmal auricular tachycardia is rare in children but may be 
successfully treated. In 1942 a twenty months old baby was admitted 
to the hospital because of a very rapid heart rate No etiologic factor 
could be determined Three weeks previously he had had a similar 
attack The electrocardiogram showed evidence of auricular flutter, 
the heart rate being 258 beats per minute. The patient was given 
intravenously 1 cc of cedilanid (Ianatosid-C) containing 0 2 mg or 

0 8 cat unit per cubic centimeter and this was repeated in one hour 
Three hours later the heart rate was approximately 130 beats per 
minute and the patient appeared well Tins is m agreement with the 
experience of Hubbard 1 
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MANAGEMENT OF NONSURGICAL EMERGENCIES ASSO- 
CIATED WITH THE URINARY TRACT OF CHILDREN 

Roger L J Kennedy 

Many emergencies due to conditions in the urinary tract of children 
are essentially urologic or surgical problems The physician, however, 
must possess a knowledge of the procedures necessary for their recog- 
nition and treatment 

A sudden sharp reduction m the amount of urine excreted by an 
infant or child calls for immediate consideration of its cause Condi- 
tions, such as obstruction of the posterior urethra and vesical neck or 
obstruction due to calculi or neoplasms can usually be ruled out by 
the history, physical examination and catheterization or, if it is neces- 
sary, by cvstoscopic examination Likewise, inability to urinate may 
be due to neurologic disturbances, such as traumatic, inflammatory or 
neoplastic myelitis, but the cause in such cases should be evident The 
finding of an ovcrdistendcd bladder furnishes evidence that the anuria 
or oliguria is probably not dependent on inability of the kidneys to 
secrete urine The conditions just mentioned cannot be considered 
strictly medical emergencies and, therefore, will not be considered 
here 

Occasionally a medical problem involving other systems or organs 
of the body may account for marked decrease m the output of in inc 
Cardiac decompensation which is discussed elsewhere in this volume is 
an example of such a condition 

In the infant or young child particularly, dehydration resulting from 
diarrhea or \onuting mav require special treatment to overcome the 
gastro-intcstinnl disturbance and incidentally to restore sufficient fluid 
to the patient in order to re-establish renal excretion Occasionally 
anuna 01 oliguria mav be due to thrombosis of the renal veins Al- 
though there is no effective treatment for this condition its presence 
mav be suspected if abdominal pain and hematuria have been followed 
bv cessation of the secretion of urine and frequently by the passage 
of clots of blood 

Tiansfusion reactions too occasionally are the cause of suppressed 
renal function 

NEPHRITIS. NEPHROSIS AND CERTAIN OTHER CONDITIONS 

After exclusion of the conditions considered thus far the chief 
problem m the management of medical emergencies associated \\ ith 
the urinary tract of children is the determination of the tvpc of renal 
disease that is accountable for the decreased output of urine If oliguria 
manifests itself during or shortly after an acute infectious disease, such 
as tonsillitis, scarlet fever or pneumonia, the probability that acute 
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nephritis is present, becomes great If other symptoms, such as edema 
of the face and ankles, slight or moderate elevation of blood pressure 
and, if sufficient urine is obtainable for examination, albuminuria and 
hematuria, are found, the diagnosis becomes practically certain Al- 
though more complicated chemical analvses, such ns the determination 
of the value for blood urea, may tend to conhnn die diagnosis, dicy 
usually are not necessary 

raced with such a situation, the physician will do well to explain to 
the parents that the oudook in such cases is generally good and that 
die condition tends to correct itself even in the absence of anv thera- 


peutic measures While it lias been customary to reduce the amount of 
protein in the diet to about a gram of protein per kilogram of body 
weight per twentv-four hours and to decrease the allowance of salt 
and liquids it is questionable whether such measures arc imperative or 
even necessary The question as to the degree to vvluch liquids need 
be restricted has received a good deal of attention in the past It is now 
generally agreed that the amount of liquid permitted may be governed 
bv the desire of the individual patient. If the oliguria persists or anuria 
develops, an attempt to establish diuresis maj be made bv the intra- 
venous injection of 1U0 to 300 cc of an 8 per cent solution of sucrose. 
The use of mercurial diuretics in such cases usually is contraindieitcd 
1 lie ncecssitv for inducing diuresis may become especiall> urgent if 
convulsions (thought to be due to edema of the brain) occur An 
attempt then may be made to induce diuresis either by the use of 
sucrose as just mentioned or by the intramuscular injection of mag- 
nesium sulfate. The dose of magnesium sulfate nny be 0 2 gm per 
ogram o body weight in a 10 or 2a per cent solution The injection 
mav be repeated once or tvv ice. 

OccasionalK, particularly at its outset, acute diffuse pyelonephritis 
„ acconl P anlc d by suppression of the renal function sufficient to 
dirmn r " ar ^ et ^ oliguria It is important to overcome this con- 

8 nrr ' 05 'possible. The intravenous administration of an 

bring about defied dfuraT' “ *“*“* S ° luUOn 

ros.s'w'hich’m 3 ' 1 ,^'^ 1 ™ 7 Cl0p dunn S thc course of so-called neph- 
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thnimhr m h. . 1 1 , n nn ot '"creasing retention of water are 

thought to be favored by a diet which contains 2.J to 3 gm of protein 
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per kilogram of estimated body weight for twenty-four hours and the 
elimination of nearly all the salt (not more than 2 gm of salt daily) 

If anuria or oliguria develops in spite of these measures, one or more 
of the following measures may be employed Thyroid extract may be 
administered. In the beginning the dose is 1 grain (0 065 gm ) daily, 
tins is increased at intervals of three to four days by 1 gram (0 065 
gm ) until 6 (0 4 gm ) or more grains are given each day or until 
diuresis or diarrhea occur Potassium nitrate may be given in doses of 
10 to 15 grains (0 65 to 1 gm ) three times daily to a child three years 
of age This amount may be increased to 15 or 30 grains (1 to 2 gm ) 
three times a day Ammonium chloride also may be tried The initial 
dose may be 5 grains (0 3 gm ) three times a day and this may be in- 
creased gradually until the pH of the urine is 5 0 (tested with mtrazme 
paper) The administration of urea by mouth also may be employed 
The dose is 20 to 100 gm daily The diuretics, such as theobromine, 
theophylline, theocalcm, theocin and aminophylhne, occasionally seem 
to be effective If the mercurial diuretics, such as salyrgan or mercu- 
punn, are used, the initial dose should be small The initial dose of 
salyrgan may be 0 25 c c given intramuscularly After tins dose has 
been given, signs of renal irritation (hematuria) should be looked for 
If none are evident after two or three days, 0 5 c c may be given 
With this care the dose may be increased gradually to 2 c c If diuresis 
does not occur after the injection of 2 c c , use of the drug should be 
discontinued A similar plan should be used if mercupunn is employed 
Intravenous transfusions and infusions have been employed with vari- 
able results Fairly large transfusions of whole blood (20 to 30 c c 
per kilogram of body weight or 10 to 15 cc per pound of body 
weight) may be given and should be repeated at relatively frequent 
intervals Plasma may be used in place of whole blood Lvophil 
serum in a concentration of 4 1 has been used successfully but 1 have 
observed some undesirable reactions following its use 
A not uncommon development during nephrosis is peritonitis or the 
so-called peritoneal syndrome characterized by fever, abdominal pain 
and tenderness The use of sulfonamides, preferably sulfadiazine, is 
indicated and effective in the control of this condition If the blood 
urea is elevated, care must be observed to avoid undesirably high con- 
centrations of the drug in the blood Since the infecting organism is 
most commonlv pneumococci (less frequently streptococci), penicil- 
lin may be tried in place of the sulfonamides To date I have had no 
experience with penicillin in treating this syndrome 
Another condition that may develop in nephrosis is the so-called 
erysipeloid lesion which, as the name implies, is a condition of the skin 
similar to, and possibly identical with, erysipelas Sulfonamides, penic- 
illin and in some cases, anti-scarlatmae streptococcic serum may be 
used in treatment 
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COMPLICATION OF TREATMENT WITH SULFONAMIDES 
From an early period in the use of the sulfonamides it has been 
recognized that their use maj be followed by the accumulation of 
large numbers of crystals m the kidneys with consequent obstruction 
in the ureter, renal pclws or tubules Not infrequently this reaction is 
accompanied by renal colic Prompt discontinuance of doses of the 
drug and oral and intravenous administration of large amounts of fluid 
usually re-establish the flow of urine but sometimes irrigation of the 
renal pelves and ureters is necessary The occurrence of this condition 
does not necessitate the permanent discontinuance of the use of sul 
fonamides but requires that thev be given in smaller amounts with 
careful observation to make sure that sufficient urine is excreted and 
that the lei el of the drug m the blood does not become excessive. 
The concomitant administration of alkali in the form of sodium 
bicarbonate is thought bv some physicians to decrease the possibility 
of the development of this undesirable condition 


CERTAIN MECHANICAL OBSTRUCTIONS IN THE URINARY TRACT 
Mechanical obstructions may occur in the urinary tract which do 
not call for the services of the urologist or surgeon Ulceration at the 
external urethral meatus and of the surrounding glans perns in the 
male may cause acute retention of unne. The use of compresses moist- 
ened m uarm solution of bone acid will usually soften the crust which 
mav be removed and allow the unne to be expelled A similar condi- 
tion mav develop when a redundant prepuce becomes inflamed Either 
the resultant discomfort occasioned by urination or occlusion by in- 
flammatory reaction may account for the retention Again the ap- 
p ication o warm wet bone acid compresses may be sufficient to re- 

usually 1 mdl f cated 0n, ^ ^ CaSC tern P onin ty Subsequent circumcision is 

Paraphimosis due to constriction of the retracted prepuce and 
nn^TI,, edema , ma y be , sufficiently marked to interfere with uniu- 
ran nr Procure in such cases is the application of an ice 

hnu^nf IC ' wrap , PCd m s f eraI of cotton matenaJ After 

so that rhf f h appl "? ltl ° n the usually has subsided enough 

Idt l be dra '™ fmd the glans Then the 

redundant f ° ccasiona,I J' a dorsal slit through the 

< . 4e prepuce and the constricting band mav be 

indication for rateeque^rcummewom 15 considcrcd an 



ACUTE NONSURGICAL EMERGENCIES RELATED TO THE 
GASTRO-INTESTINAL TRACT 

George B Logan 

Abdominal pain, vomiting, diarrhea and evidence of gastro-intestinal 
bleeding arc symptoms for which urgent medical attention is often 
sought These symptoms mav occur singly or in varying combina- 
tions Certain of the disease conditions which cause these symptoms in 
infancy and childhood will be discussed 

Some of these symptoms are the result of conditions which are 
treated surgically However, the diagnosis of the condition and the de- 
cision as to the need of surgical care must be made by the physician 
who first sees the patient 

The ingestion of poisons will be dealt with only briefly in tins 
paper 

COLIC 

Colic, strictly speaking, refers to any acute abdominal pam In 
pediatric practice the unqualified term generally is used to denote the 
presumed recurrent abdominal pam observed in many infants The 
word “presumed” is used advisedly since when an infant has recurring 
spells of crying in which he flexes his thighs on his abdomen this act 
is interpreted as indicating the presence of acute abdominal pain This 
interpretation undoubtedfy is often correct Hoy ever, there is some 
evidence that hard erving in early infancy is a reaction to other 
stimuli My associate, Dr C A Aldrich, has said that it is more 
properly termed “compulsion crying ” As the infant matures the com- 
pulsion cr\ ing stops This is to be expected at the age of about three 
months The so-called three month colic may be explained in this way 

Further discussion of the etiology and pathogenesis of colic would 
be in the realm of individual speculation and experience The incom- 
plete raising of air sv allowed during the course of feeding, intoler- 
ance to certain foods and fatigue have all been individually or col- 
lectively found to be important 

There seems to be a higher incidence of colic among the infants of 
constitutionally nervous or high strung parents than among those of 
a more phlegmatic nature 

The cn ing spells may occur at a regular time of the day such as 
early evening or 2 to 3 a m , or thev may occur at intervals through- 
out the twenty-four hour period The grandmother or mother usu- 
ally makes the diagnosis and the physician is summoned only w hen 
the use of \arious home remedies has failed It is the physician’s first 
duty to ascertain that no organic cause for the colic, such as intus- 
susception or incarcerated hernia, is present Gentle rubbing of the 
abdomen, the application of heat and an enema generally will relieve 
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the immediate situation The use of phcnobarbital, % to % gnun 
(U 008 to 0 016 gin ), or a few drops of camphorated tincture of 
opium may be necessary Atropine suture, 1 to 3 nunims of a 1 1,000 
aqueous solution, otcen is helpful Various carminatives such as soda 
nunt, cinnamon Mater and peppermint water have been used 
As a means of preventing further attacks the \arious ctiologic factors 
previously mentioned should be investigated Some infants do not 
tolerate orange juice. A dady dose of 2a mg of ascorbic acid is an 
effective substitute. A change of formula, it the infant is not breast 
fed nughc be tried. Suggested changes arc trial of another carbo- 
hydrate, evaporated milk, acidified milk or protein milk It is unwise, 
however, to make frequent changes of formula In the rare instance of 
persistent and uncontrolled crying it is necessary to hospitalize the 
infant so that the mother and ottier members of the fanuly can get 
some rest. 

APPENDICITIS 

Tlie diagnosis of acute appendicitis is often difficult The so-called 
classic symptoms of the disease, that is, generalized abdominal or epi- 
gastric pam migrating to the right lower quadrant of the abdomen, 
nausea and often voimting and slight elevation of temperature, fre- 
quently do not all occur together 

In the case of a child, abdominal pam, especially if located in the 
right lower quadrant, should always suggest appendicitis regardless 
of whether it is associated with nausea, vomiting, diarrhea or fever 
1 he most reliable sign is local tenderness over AJcBumey’s point. 
Muscle spasm, rebound tenderness and tenderness on the right when a 
rectal examination is performed may or may not be present. 1 lie in- 
discriminate removal of the appendix of every child who has ab- 
dominal pam is not advisable but if tenderness in the right lower 
quadrant of the abdomen can be demonstrated the wisest procedure 
is appendectomy 

1 he leukocytes often are increased in patients who have acute ap- 
pendicitis and there is an actual increase of the neutrophilic poly- 
morphonuclear cells However the leukoev te count may not be ele- 
vated This blood examination should be used as a minor rather than as 
a mijor diagnostic aid in helping to confirm the clinical diagnosis 

A child who has pneumonia may' have abdominal pam as an initio] 
complaint. There mav be no physical or roentgenologic signs of the 
pneumonic process. Fever is usually present. The leukoevte count 
often is clevaced to 20,000 or 40,000 cells per cubic millimeter of 
blood, which is unusually high for the onset of acute appendicitis. 
The superficial abdominal tenderness noted in pneumonia is not in- 
creased by deep paljntion. Rectal tenderness is not elicited in the 
presence of pneumonia In a few instances it has been impossible to 
distinguish between appendicitis and the abdominal pam associated 
with pneumonia Occasional^ the two conditions coexist. When real 
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doubt exists as to which disease is present it is better to remove a 
normal appendix from a child who has pneumoma than to allow an 
appendix to rupture m a child presumed to have pneumoma 

INTUSSUSCEPTION 

Intussusception is a condition for which surgical treatment is urgent 
Therefore, an early, accurate diagnosis should be made Children of 
any age may have this condition but it is more common m those less 
than two years of age The most characteristic symptom of intussus- 
ception is recurrent cramping abdominal pain. The pain generally oc- 
curs regularly at intervals of a few minutes Sometimes the recurrent 
pam is noted for one or more hours and then ceases for several hours 
Infants manifest the pains by crying spells An abdominal mass and 
rectal bleeding eventually are noted It is better to make the diagnosis 
before this occurs. 

Many instances have been reported in which intussusception in- 
advertently or intentionally was reduced by a barium enema given 
under the fluoroscope If good surgical help is available, such a pro- 
cedure is inadvisable The pressure of the enema may not be well con- 
trolled and the condition of the bowel wall cannot be seen If the 
enema fails to reduce the intussusception, operation has been that much 
longer delayed 


ANAPHYLACTOID OR HENOCH'S PURPURA 

The onset of this condition is generally acute The abdommal ten- 
derness and pain may be either generalized or localized Evidence of 
intestinal obstruction generally does not occur Either vomiting or 
diarrhea or both may be present One is aided m making the diagnosis 
if purpuric skin manifestations occur or if there is blood in the stool 
or vomitus In some instances, purpuric lesions may be seen m the 
mucosa of the rectum and sigmoid at the tune of proctoscopy The 
abdominal pam, however, may be present for as long as seven days be- 
fore any purpuric manifestations appear In this type of purpura, the 
blood platelets are present in normal number and the bleeding and 
coagulation factors of the blood are normal The Rumpel-Leede test is 
often positive Sensitivity to food or other substances is considered bv 
some authors as an enologic factor 
Treatment is not satisfactory There may be one or more recur- 
rences of the disease The initial attack may last several weeks with 
exacerbations and remissions Acute nephritis or cerebral hemorrhage 
may occur as a complication Edema involving the face and scalp, ex- 
tremities and genitalia may be noted for short periods 
Blood transfusions may help The use of moccasin snake venom has 
been recommended but its use may be attended by some unpleasant 
reactions The abdominal pam may be controlled by the use of a hot 
water bottle but codeine, ^ to 1 gram (0 032 to 0 065 gm ), morphine 
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sulfate, Ma to % grain (0 004 to 0 008 gm ) or demerol (1 -methyl 
4-phenyl piperidine 4-carbo\> lie acid ethyl ester hydrochloride] 50 
to 100 mg , often are necessary Small doses (0 25 c c ) of epinephrine 
chloride in 1 1,000 aqueous solution given subcutaneously at frequent 
intervals sometimes have been beneficial The use of the same drug in 
oil or gelatin also may be tried. The administration of ascorbic acid 
(100 to 300 mg daily) vitamin P (citnn) and vitamin K (5 to 40 
mg daily) have been suggested, as well as calcium lactate and salicy- 
lates In severe cases there may be considerable weight loss The use of 
parenteral fluids may be necessary Small frequent feedings often are 
tolerated better than the customary three meals a day Skin tests for 
sensitivity to tanous foods frequently are not of diagnostic assistance 
whether done by the scratch, intraderma! or passive transfer method 
If food sensitivity is considered an etiologic factor the offending food 
or foods have to be determined by history observation or the use of 
an elimination diet. Recovery has been observed in cases in v hich no 
change of diet was made. 


LEAD POISONING 

Lead poisoning sometimes is encountered in pediatric practice. The 
more common sources of lead are dned paint or putty chewed from 
walls window sills or cribs, ingestion of water earned by old pipes, 
nse of storage battery casings as fuel in inadequately ventilated dwell- 
ings and contact with lead incident to the casting of lead soldiers or 
tnvs Lead nipple shields are a source of lead to nursing infants. Cere- 
bral symptoms are the most common manifestations of lead poisoning 
in children though intestinal colic has been observed A zone of in- 
creased density generally can be demonstrated roentgcnographically 
in the epiphyseal end of the diaphvsis of the long bones The knee 
and wrist are the best regions in which to demonstrate these changes 
Basophilic stippling of the erythrocytes is often present. The most 
spec! ic test is the spectroscopic demonstration of abnormal quantities 
ot lead in the blood or the presence of over 100 micromilbgrams of 
lead per liter in a twenty-four hour specimen of unne 

ILe pam of the colic may necessitate the use of morphine sulfate 
pr0 f Cr d0Se for an aduk is % or % grain (0 01 
weight'™ ag^ C C 0Sa or a c ^ u ' c ‘ may be computed by the formula 

. or ~ The adult dose previously mentioned is multiplied 
150 age + 12 r 

b> the fraction so secured 

Atropine sulfate hypodermically in doses of ^ on gram (0 00043 
gm ) for a fourteen > ear old child and % nfl grain (0 00022 gm ) for 
an eighteen month old infant is often sufficient Tincture of belladonna 

° !w)rfa ered 0ra r V ma ' be useful 8'vmg 2 minims to a year old infant 
and 20 drops to a fourteen \ ear old child 

Inhalations of amyl nitrite ma\ give transient relief from the pam 
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ACUTE DIARRHEAS 

The diarrheal diseases of infancy and childhood are still encountered 
though not nearly as frequently as they were twenty-five years ago 
Some of these are specific infections due to one of the dysentery or 
Salmonella organisms In our practice diarrhea due to nonspecific or 
pai enteral infections is much more frequently encountered These dis- 
eases often are not sufficiently acute to require emergency treatment. 
However, in two situations prompt medical attention is necessary The 
first condition generally is limited to children less than two years of 
age This is the washed-out apathetic appearance which occurs sud- 
denly after one or more days of diarrhea and vomiting It may also 
appear after the passage of only one or two copious liquid stools In- 
fants so afflicted should be hospitalized promptly for the administra- 
tion of intravenous fluids and transfusions The second situation in 
which prompt medical attention is indicated is thatm which abdominal 
pain is the initial or the most prominent complaint This may occur 
at anv age Careful abdominal palpation will help to decide whether 
a surgical procedure is indicated Acute appendicitis has been ob- 
served to follow an acute diarrheal episode 

Treatment of the diarrheal diseases may be grouped briefly into 
three pa its (1) diet regulation, (2) fluid administration and (3) 
medications 

Restriction of the diet depends on the severity of the disease In 
the most severe cases, nothing is given orally for the first twenty-four 
hours The time and amount of additions, starting with water, depend 
on the patient’s age and condition In the less severe infections an 
initial diet of grated or well-scraped apple and water or apple and 
boiled shim milk are sufficient restriction Vitamin supplements given 
parcntcrally are often helpful 

The amount of fluid administered depends on the patient’s age and 
the severity of the disease In the more severe cases parenteral ad- 
ministration is necessary for many days Continuous intravenous in- 
fusion is the most satisfactory method In small infants scalp veins or 
small veins of the hand or foot are frequently the best to use Surgical ex- 
posure of the ankle veins is seldom necessary Infusions of bone marrow 
using the upper tibia in small infants or the sternum in older children 
have been extremely useful Subcutaneous infusion is a useful adjuvant 
method of administering fluid The mtrapentoneal injection of fluid 
may be resorted to as an emergency procedure The following solu- 
tions arc suggested as being most valuable and readily available com- 
mercially if they cannot be prepared locally isotonic saline (0 9 per 
cent), 5 per cent glucose m distilled water, 5 per cent glucose in iso- 
tonic saline, % molar sodium lactate solution and 10 per cent glucose 
m distilled water 

Ringer's solution and Rmgcr-lactate solution are valuable but are 
not always readdy avadable Sodium bicarbonate in 5 per cent solu- 
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don may be emplo)cd as an alkalizing agent but it is more difficult to 
prepare, less stable and more prone to induce alkalosis than is % molar 
sodium lactate solution The bicarbonate, however, is more prompt in 
action and is preferable in cases of circulatory failure, hepatic damage 
and extreme anoxia because the lactate may be oxidized too slowly 
Sodiurri bicarbonate solution is to be given only when the carbon 
dioxide content of the blood is low and when this estimanon may be 
repeated at regular intervals. 

Two to 3 ounces (60 to 90 c c ) of fluid per pound (0 5 kg ) of 
body weight is the usual daily requirement of an infant This must 
be considered when planning the amount of fluid to be administered 
to a dch) drated baby One ounce (30 c c ) per pound (0 5 1 g ) is a 
minimal amount of fluid to be administered daily to establish hvdra- 
aon m a clinically dehydrated child As previously suggested, the 


continuous intravenous route is preferable especially when the patient 
is moderately or severely dehydrated If facilities for frequent par- 
enteral administration of fluid exist, “sets” of fluids may be given. 
These consist of an intravenous infusion and a hypodermoclysis. Tins 
method is of particular value when the urinary excretion is low The 
h> podermoclysis of isotonic saline, % molar sodium lactate solution 
or Ringer-lactate solution, is started first. Then 10 per cent glucose 
in distilled water is given intravenous!) In the case of an infant w ho 
weighs up to 12 to 14 pounds (5 4 to 6 4 kg ), 20 c c. per pound (0 5 
| , body weight is given subcutaneously and 10 cc. per pound 
(0 J kg ) is given intravenously Concomitantly, cononuous infusions 
both intravenously and subcutaneously may be given Ten per cent 
glucose must be given then only intermittently as it has a tendency to 
cause thrombosis in the vein at the site of the needle. When a con- 
tinuous intravenous infusion is running, 5 to 8 c c per pound (0 J kg ) 
per hour may be given when the infant is dehydrated After that a 
< f Ut 3 c< ~ f c , r P ound (0J lg) per hour is advised 
rh ' °, mtrot ^ cucm °f fluids by the subcutaneous route depends 

mnr-li,,/ i° b u ^ M absorb flu,d A two-way h) podcr- 
modysis set in wluch insertion of a "Y” tube in the tubing allows the 

“ '“i'f''" simultaneously m two sites is desirable It is un- 
Ten^ fn?r h a . yp0 0clys ^, nccdlc t0 remain >" place more than 
In I™ u 1C may irad t0 f °™t,on of an abscess 

dmn ? M ° f f” , d ° r m ° dcnircl y dchv drated infants and chil- 
drcn a In podermocl>sis is ; sufficient to hydrate the patient An> of 

h 0 e rrl mentl0 " ed fluids nia y l>= given subcutaneously except 
mTTS. B a T an i d 5 per cent sodmm bicarbonate 
salme ^ “'I m rcst ° nn S total fluid balance. The isotonic 

The molir S ° j* tl0n 0I ^ m ^storing the electrolyte volume, 
comhlr sodiumlactate and sodium bicarbonate aid dircctlv ,n 
™ “ , 7* deXtr0Se solu tion (5 per cent) and salme 

solutions aid indirectly m combatting acidosis The dextrose is par- 
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ticularly useful in correcting the ketosis of starvation One should be 
sure, particularly after the patient has been hydrated, that an excess 
of saline is not given Edema has been observed under such circum- 
stances 

Citrated whole blood and plasma are useful and often necessary 
therapeutic additions They should be given only after the patient first 
has been hydrated Infants who weigh up to 10 pounds (4 5 kg ) may 
be given 10 c c per pound (0 5 kg ) of body weight The condition 
of the patient, the degree of anemia and the degree of hypoprotein- 
emia determine the amounts to be used and whether blood or plasma 
should be administered For children from two to four years of age, a 
pint (500 c c ) often is divided into three transfusions to be given on 
successive days 

The parenteral administration of ammo acids has been a definite step 
forward m parenteral therapy Hartmann suggested the use of a solu- 
tion of equal parts of 10 per cent amigen (enzymatic hydrolysate of 
casein), 10 per cent dextrose and Ringer-lactate solution for subcu- 
taneous or intravenous infusions Space does not permit further dis- 
cussion of the use of this material 

In the specific diarrheas sulfaguamdme or sulfasuxidme is given by 
mouth The daily dose of these drugs is 2 to 4 grains (0 13 to 0 26 
gm ) per pound (0 5 kg ) of body weight, given in divided doses 
every four hours In the nonspecific diarrheas these sulfa drugs also 
are sometimes useful A 5 per cent solution of sodium sulfadiazine given 
subcutaneously may be more valuable The dose is % to 1 gram (0 05 to 
0 065 gm ) per pound (0 5 kg ) of body weight 

Camphorated tincture of opium (paregoric) frequently is employed, 
probably more often than is necessary The dose varies from 5 drops 
for a six months’ old infant to 1 teaspoonful (4 c c ) for a five year old 
child ' The dose may be repeated every four hours if tolerated Fresh 
tincture of lodme (U S P ) m 1 to 2 ounces (30 to 60 c c ) of water, 
grapefruit juice or grape juice has been helpful The dose varies from 2 
drops for an infant eighteen months of age to 10 drops for a child four- 
teen years of age, given three times daily In cases of mild diarrhea, 
pectin-kaolin mixtures in teaspoonful doses three or more times daily are 
valuable 


POISONS 

Poisons ingested by children cause damage from either direct action 
on the gastro-mtestmal tract or from the effects produced after the 
substance has been absorbed 

The most important substances causing damage by direct action are 
Ive, sulfuric acid and lactic acid If lye is ingested the mouth should be 
irrigated thoroughly with weak vinegar or lemon juice The child also 
should be encouraged to swallow a quantity of this If an acid solution 
has been mgested, a 5 per cent solution of sodium bicarbonate should 
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be used to irrigate the mouth The patient also should swallow some of 
this solution Children who have ingested carbolic acid, lysol (com- 
pound solution of crcsol) or creosol should have the stomach washed 
out with large amounts of olive oil or warm water, about 5 ounces 
(150 cc) of olive oil is left m the stomach If lavaging is not pos- 
sible, the child should be encouraged to dnnh 5 to 6 ounces (150 to 
180 cc.) of obvc oil Large amounts of normal saline should be ad- 
ministered by all available routes The use of dilating instruments 
should be left to those qualified in their use Some physicians advise 
immediate attempts nt dilatation and others recommend postponement 
of this procedure until the initial inflammatory process has completely 
subsided At the dime we try to have the patient swallow a thread as 
soon after the bum as possible. Dilatations using the thread as a guide 
are then not attempted untd the acute inflammatory process has sub- 
sided 


The other substances which may be swallowed by children are 
numberless The introduction of new products for a variety of uses 
about the home increases each year the number of materials that may 
be ingested It is impossible here to do more than suggest a few gen- 
eral principles for use when a situaoon such as this is encountered 1 
I he stomach should be washed out unless the ingested substance is 
knowm to be harmless in the quantity ingested Normal saline or tap 
water may be used as the irrigating solution. A charcoal suspension 
may he left in the stomach 2 When the poison ingested is unknown 
a universal antidote composed of pulverized charcoal (2 parts), mag- 
nesium oxide (1 part) and tannic acid (1 part) may be given The 
dose is 4 cc. (1 teaspoonful) m a small glass of warm water 3 If 
meta s sue as arsenic, lead or mercury are ingested, an irrigating solu- 
tion of sodium thiosulfate, 15 gm in 2 liters of water, should be used 
t Ce . n m S este d, od should not be given as this in- 
nf rnnn E of absorpnon The best antidote is a weak solution 
■ JT'/ cl a 5 e ^ convu lsions are present, lavage should be 
and other -v ° C V convu k‘°|| s > respiratory or circulatory failure, pain 
il l' s> ' nptoms must be treated as they develop Sedatives or 

SS '"'L 1 TJr e r, t0 fflV ' n rectfll]y ’ mtTave nousl) or intramus- 
vulsions ^ agmt may ^ rec * uir£d t0 cornel «vere con- 


Reference 

1 H! ^n?-eb A ) administration of ammo acidt. J Pedtat. ZS ,93- 



NONSURGICAL NEUROLOGIC EMERGENCIES IN 

CHILDREN 


Haddoyv M Keith 

Since die nervous system frequently is intimately concerned in se- 
vere and acute disease, so-called neurologic emergencies are numerous 
and of great variety This paper is an attempt to present a number 
of the more common conditions involving mainly the nervous system 
of the child and requiring early diagnosis and immediate treatment. 
All these conditions will not be discussed exhaustively and conse- 
quently information concerning the technic of surgical treatment 
must be sought elsewhere Some conditions will be discussed in dif- 
ferent categories since at times it is necessary to deal with symptoms 
rather than recognized disease piocesscs The most common neurologic 
emergencies have been divided into five groups and will be discussed 
in the approximate order of frequency as follows (1) convulsion, 
(2) head injury, (3) coma, (4) infection and (5) poisoning 

CONVULSION 

Etiology —The causes of convulsion are many Most of them are 
included in the following list 

Acute infectious disease 
Brain tumor 

Congenital cerebral defect 
Congenital syphilis 
Direct trauma 
Epilepsy 
Gastro-ententis 
Hydrocephalus 

General Emergency Treatment —In spite of the fact that one or more 
of the foregoing causes may be present and the fact that a correct 
diagnosis is essential before effective treatment can be instituted, 
convulsion frequently must be treated as an emergency It is usually 
difficult to stop an individual convulsion but a series of convulsions 
may be treated effectively by medical or physical agents As a rule, 
a general anesthetic agent produces the best results, and since ether is 
usually readily available and its action is well known, this is the agent 
of choice The barbiturates, which may be given intravenously, sub- 
cutaneously or rectallv, are also satisfactory 

Pentothal sodium [sodium 5-ethyl-5-(l-mcthyl-butyl) thiobarbitu- 
rate] is used intravenously for immediate effect As a rule, this drug 
is not given to children less than ten years of age in connection with 
operations, however, in an emergency it may be given to young 
children in small doses, beginning with 1 c c of a 2 5 per cent solu- 
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Intracranial abscess 
Intracranial hemorrhage 
Meningitis 

Strvchnmc poisoning 

Tetanus 

Tetany 

Uremia 
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uon and giving 0 5 to 1 c.c at intervals of ten to fifteen seconds until 
tlie convulsion is controlled At the same time the rectal adnumstrauon 
of pentobarbital sodium, % to 3 grams (0 032 to 0 2 gm ), is begun 
This medication should be repeated at intervals frequent enough to 
prevent further attacks untd the underlying causative condition has 
been corrected and there is no likelihood of further attacks 

Sodium amytal (sodium isoamylcthylbarbiturate) has been used in- 
travenously in a 5 per cent solution (J mg per kilogram of body 
weight) at a rate not exceeding 1 c.c. per minute Its action is some- 
what slower than that of pentothal sodium and its effect is more 
prolonged. 

The rectal administration of avertm fluid (tnbromoethanol) in the 
usual basic anesthetic dose of 73 mg per kilogram of body weight, 
also has been effective in controlling a senes of convulsions This is 
supplied in amylene hydrate so that 1 c.c. contains 1 gm of avertin 
and 0 5 gm of amylene hydrate. 

.^Another effective agent for rectal administration is chloral hydrate. 
Tins may be given every mo to four hours in doses of 3 to 15 grains 
(0 2 to 1 gm ) depending on the age of the patient. 

At tunes magnesium sulfate has been effective, especially in the con- 
trol of convulsions caused by acute nephritis This medication is ad- 
ministered intramuscularly in a 10 or 23 per cent solution (0 2 gm 
per i ogram of body xt eight) and is repeated every four to six hours 
if necessary 

Ox) gen given by means of a tent or mask is sometimes effective id 
controlling a senes of convulsions, particularly if cyanosis is present 

incd'icauons''^' ^ con l uncaon with any of the previously described 


In certain cases, lumbar puncture with drainage of a few cubic 

flu,d c <my flko be beneficial but there is some 
danger m this procedure if there is increased intracranial pressure 

and m ^ some ( E neasures “e more efficacious than others 

“ ndlt,0ns s P eclfic are necessary The most im- 

c^W m CrCatniCnt aJ " C dl:!cussed under the vanous causes of 


of an infectinris l, Hi^ l!Ba,e ~ <donvu ^ lons commonly occur at the onset 
mav bl dm^enr O L Tr" 8 y ° UDg chddren Smc = ««* »" attack 
followed hv crwnfi *1 ® CVC1 2 mcasurcs reduce the temperature, 

admm™^ treatn,ent lf pOSSlbIe - should b = undertaken The 
aamimstration or an enema us inn- rnld to„ _ 

of considerable help After th s ffie bod^ ' h “ T™ a 

vater, or a tepid pack may be sunbed ^ ' 515008 l T, 
lnwrd hv z‘ y , PP IICd These measures may be fol- 

- * e administration of acetylsalicylic acid The administra- 
tion of anticonvulsant druus iranllv , r 

convulsions occurs Y “ unnccessar > r ™lcss a scries of 

Tumor— Relief of pressure by operation is imperative when 
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brain tumor is present Tumor of the brain is a relatively uncommon 
cause of convulsion but the pediatrician should keep in mind the 
cardinal symptoms and signs, that is, headache, vomiting, ataxia, swell- 
ing of the optic disks and roentgenologic evidence of increased intra- 
cranial pressure such as separation of sutures and digitations in the 
skull 

Congenital Cerebral Defect —General anticonvulsant measures are 
useful No treatment of the underlying cause is possible 

Congenital Syphilis —General measures, as previously outlined, fol- 
lowed by antiluetic treatment, should be instituted for convulsions 
caused by congenital syphilis This condition is rarely encountered at 
the Chmc 

Direct Trauma.— In cases of concussion only, with no evidence of 
fracture, hemorrhage or laceration, general measures for control of 
convulsion may be used Direct tauma is essentially a surgical condi- 
tion 

Epilepsy— The single convulsion of grand mal, which is relatively 
short in duration, usually cannot be stopped once it has started When 
status epilepticus occurs, most of the general procedures for treat- 
ment of convulsions are effective, either alone or in combination 

Gastroenteritis —The fever or toxicity that is associated with gastro- 
enteritis probably is the precipitating factor in convulsion Treatment 
is the same as for convulsion caused by acute infectious disease Since 
dehydration is usually present, adequate amounts of fluid should be 
supplied 

Hydrocephalus —The diagnosis is dependent on abnormal enlarge- 
ment of the head, with demonstration of an excessive amount of cere- 
brospinal fluid and enlargement of the ventricles In external hydro- 
cephalus the enlargement is due to fluid outside the ventricles Con- 
vulsions caused by either internal or external hydrocephalus should be 
treated by general measures, followed by surgical treatment of the 
underlying condition if possible 

Intracranial Abscess —Diagnosis of intracranial abscess is usually diffi- 
cult The presence of such a condition is suggested by evidence of 
infection and of focal involvement of the nervous system Treatment 
consists of general measures to control the seizures, followed by sur- 
gical treatment of the abscess 

Intracranial Hemorrhage —Convulsion, either focal or general in type, 
may be the result of hemorrhage due to injury at birth or to any gross 
injury of the head If the bleeding is due to birth injury, chloral hy- 
drate in doses of 1 to 3 grams (0 065 to 0 2 gm ) by mouth or by rec- 
tum or pentobarbital sodium, % to % grain (0 016 to 0 032 gm ), by 
rectum may be tried Magnesium sulfate administered intramuscularlv 
also has been satisfactory 

If the fontanelle is tense, spinal drainage may be indicated Objections 
to this procedure have been raised on the basis of the fact that it dis- 
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curbs the patient and the lowering of the intracranial pressure may 
increase the tendency to hemorrhage The administration of oxygen 
by use of a tent frequently is indicated Menadione, 1 mg daily for 
seven to ten days, should be gnen intramuscularly 
If the hemorrhage is due to direct trauma, particularly if the middle 
memngeal artery is ruptured, surgical treatment is indicated 
Meningitis —Convulsion due to meningitis requires immediate treat- 
mant by general measures, followed by active treatment of the men 
ingitis This subject is discussed in the section concerning coma. 

Mrychnlne Poisoning —Because of the pre\ alcnce in homes of prepara- 
tions containing strj chninc, com ulsions due to this drug are not an 
uncommon occurrence. In spite of all precautions, children obtain and 
take these remedies and generalized seizures rapidh develop The 
diagnosis usually is suggested bt the history of swallowing excessive 
amounts of cither a tonic or pills and the subsequent occurrence of 
generalized tome convulsive seizures The following immediate treat- 
ment, in the order given, has been effective (1) pentothal sodium 
administered intravenously, as previously described, (2) insertion of a 
tracheal catheter to o\ creome the laryngeal spasm, follow ed by the ad- 
ministration of otvgen by use of a mask or tent and (3) pentobarbital 
cT’u 1 * t0 3 ® rtllns (° l to 0 2 gm ), given by rectum This amount 
should be repeated frequently enough to pre\ ent further convulsions 
tor twehe to twentj-four hours or until danger of further convulsions 
is over 


Convulsions as well as other neurologic emergencies in children, 
may be due to many different poisons Because of the extensiveness of 
ie su jeet of poisoning it will not be discussed further in this paper 
an t c rea eris referred to other works for further information 
e i anu« — n our experience at the Clinic, convulsion due to tetanus 
in ra^f 1 rc< I ue nt in occurrence. The use of prophylactic antitoxin 
in rrrlnnmn C ti? tamirl j te ^ " ounds tindoubtedly has been a major factor 
mav he nrnrti 6 !i t0 a I F nJmum In addition, active immunity 
rcnorrrH^fi C< Lr y ^ tctanus toxoid, this method has been 
worn occ^r ",m a ? ry ? P r2ctIce - However, when convul- 

ttt^us T^r hl ddCdy A “n Without obvious cause, the possibility of 

“ Tshtw^ml^ 3 StarCh f ° r 3 f ° CUS ° f h - 
SuIh he suZ°SdT»u b ndr"ght anemnts St r U oI S m° WeVer S,,Sht 

and even light touch or pr^Jc at any point. niovement. 

There is orccedmer ^ °? caused b > r tetanus is rather distinct, 

swallowinv The mnn nec ^ I a ' v i wltb difficult) in 

nent is ln^rhe nmcrW V a attac ^ ls ^''y a spasm in which the pa- 
md the had reu^d b ° d ' comp ' et . cI ’' r * ,d 
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mg only a few seconds, or attacks may occur constantly so that the 
patient is in almost cohtmuous convulsions The respiratory mechan- 
ism may become involved so that breathing is impossible 
In treating such a patient, all stimuli must be reduced to a minimum 
The child must be kept m bed in a darkened room and handled as 
little as possible Feeding may be carried out by means of a nasal tube, 
and glucose and saline may be given intravenously by continuous drip 
Avertin with amylene hydrate has been found effective in control- 
ling convulsions caused by tetanus The usual anesthetic dose (75 mg 
per kilogram of body weight) may be given rectally, followed at inter- 
vals of one to three hours by further administration of 10 to 15 mg 
per kilogram of body weight 

Sodium amytal mav be given intravenously, and pentobarbital 
sodium also may be used Use of these drugs is described under general 
emergencv treatment 

Curare (intocostnn) * also has been used intramuscularly and intra- 
venously Cullen and Quinn 5 gave approximately 0 05 gm every three 
hours to an adult male This dose is approximately 0 0008 per kilogram 
of body weight It should be used in sufficient amount and often 
enough to relieve the pain and muscular spasm 
A large amount of antitoxin should be given as early as possible 
after the occurrence of convulsion due to tetanus Calvin 2 advised the 
intravenous injection of 50,000 units of antitoxin as follows Test pa- 
tient for sensitivity to horse serum, then dilute the serum in 500 c c of 
physiologic saline at body temperature and give intravenously at the 
rate of 60 drops per minute If chill occurs, stop the intravenous in- 
jection and give the remainder of the serum intramuscularly In addi- 
dition, give another 50,000 units intramuscularly Holt and McIntosh 8 
advised that the primary wound be excised and antitoxin given no 
matter how much antitoxin previously had been administered 
To i any —Convulsion in infants and small children who are less than 
three years of age is sometimes caused by tetany, usually associated 
with some degree of rickets Such a seizure is particularly dependent 
on a low level of calcium, many patients having less than 8 mg per 
100 c c of serum Chvostek’s sign is present This consists of increased 
irritability of the peripheral nerves as noted by dome contractions 
of the facial muscles of one side when the seventh nerve is lightly 
tapped Further evidence of the presence of tetany is obtamed by 
Trousseau’s sign, that is, the tetanoid position of the hand when firm 
circular pressure is made about the upper arm 

Convulsions due to tetany may be generalized and may be indis- 
tinguishable from convulsions due to other causes They may be con- 
trolled by one of the following methods Calcium gluconate in 10 
per cent solution may be given intravenously or intramuscularly, in 
10 c c doses every four to six hours Sloughing occasionally may oc- 

* Prepared by E R Squibb & Sons, New York Gty 
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cur after intramuscular injection. Calcium chloride may be given by 
mouth or in extreme cases by vein. The latter method must be used 
with care since injection of the solution outside a vein may cause 
sloughing When calcium chloride is given orally the initial dose is 
45 to 60 grains (3 to 4 gm ) in 10 per cent solution in water or milk 
This is followed by a dose of 15 grains (1 gm ) three or four times 
daily Twenty-four hours after calcium therdpy has been started 
cod liver oil or other vitamin D preparation should be given and con 
nnued indefinitely Chloral hydrate may be given orally or rectallv 
Three to 5 grains (0 2 to 0 3 gm ) may be given to infants less than 
sut months of age and 5 to 10 grains (0 3 to 0 65 gm ) to children 
more than six months of age In some cases of convulsion, the admin- 
istration of ether mav be required 
Uremia —Uremia, or pseudo-uremia in the course of nephritis may 
precipitate convulsion When the blood pressure is elevated, uremia 
may develop regardless of whether the retention of nitrogen is exces- 
sive Under such circumstances drowsiness or vomiting with the on- 
set of coma, mav be accompanied by generalized convulsive attacks 
Uremic convulsions may be treated bv any of the methods previ- 
ously outlined under emergency treatment. Lumbar puncture is one of 
the methods of choice. Some authors recommend, m addition the use 
of morphine Magnesium sulfate in 2 pier cent solution should be jn- 
iccted intravenously not faster than 2 c c a minute, until the blood 
pressure returns to normal After the convulsions have ceased and the 
piatient is no longer in a state of coma, large doses of a saturated 
solution of magnesium sulfate should be given bv mouth until the 
blood pressure is stabilized The piatient should he urged to take fluids 
in large amounts. 


head INJURY 

Children frequently receive injuries to the head Most of these 
cases must ht considered as of an emergency nature. The lesions mav 
e e resu t o birth trauma with or without hemorrhage or of trauma 
ro externa causes with or without hemorrhage The injury ma^ or 
mav not e associated with fracture or loss of consciousness In man\ 
PMWcessary 31 treatrn ' nt ’ whlch 15 bc >' ond the scope of this discussion. 

Consciousness —The parents should be in- 
h , e child may become pale, mav vomit once or several 

ma>r be t3 . nusuallv <JUet f or several horn*. Although these 
in, ^ j ar e not ^ Tave "nport, if increasing drowsiness is noted, 
i lr .„ .' a C me lca ° r sur B !Ca l attention is necessary Hemiromas and 
necessitate surgical treatment The patient should be at 
w jit Dnt ^ ^17 0r two a ^ ter these symptoms have disappeared 
Head Injury wifh Concussion -The patient most be kept absolutely 
in bed in the horizontal position for from sey eral days to sev- 
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eral weeks, depending on the signs and symptoms Frequent observa- 
tions of the pulse rate, temperature, respirations and blood pressure 
are of great importance Shock must be treated immediately with 
transfusion of blood, plasma or serum albumin or infusion of glucose 
and saline Scalp wounds, hemorrhage and fractures of the skull re- 
quire surgical consideration and treatment A gradual rise in intra- 
cranial pressure over a period of some hours also indicates the neces- 
sity for surgical consultation If unconsciousness persists, feeding by 
tube may be necessary 

Head lri|ury with Hemorrhage —Surgical treatment, in addition to 
general measures, usually is indicated in cases of head injury with 
hemorrhage Lumbar puncture is contraindicated since it may increase 
the bleeding Craig 4 recently stated that m both open and closed in- 
juries anoxia should be prevented by insuring free passage of air for 
adequate breathing and by administering oxygen He also pointed out 
that the sulfonamides and penicillin “have so reduced the incidence of 
infection that the scope of surgical treatment has been immeasurably 
increased ” 

Hemorrhage due to rupture of the middle meningeal artery with 
the formation of subdural hematoma always requires emergency 
treatment There is a history of trauma with or without loss of con- 
sciousness If the patient is unconscious, he subsequently may be- 
come conscious for a half to one hour and then gradually become in- 
creasingly drowsy with headache or vomiting and sloxving of the 
pulse rate In addition, there are focal neurologic signs, such as a 
dilated pupil on the side of the hematoma and positive Babmski and 
Chaddock reflexes on the opposite side Roentgenograms reveal frac- 
ture of the skull As soon as the diagnosis is made, treatment is entirely 
surgical 

COMA 

Coma, which is only a sign of an underlying disease or injury, is 
often encountered, particularly in hospital practice Determination of 
the etiology is of prime importance, since treatment depends almost 
entirely on the cause The many common causes of coma include head 
injury, brain tumor, meningitis, pyogenic and tuberculous infection, 
acute encephalitis, diabetes, uremia, acute infectious diseases, poisons, 
intracranial hemorrhage and status epdepticus Several of these condi- 
tions are discussed elsewhere in this paper Some of the rarer causes 
of coma are narcolepsy, cerebral embolism, thrombosis and hepatic 
insufficiency 

Brain Tumor— In many cases of tumor of the brain there is a history 
of weeks or months of vomiting and headache frequently associated 
with muscular weakness, ataxia and perhaps increasing drowsiness or 
lassitude Examination usually reveals evidences of increased intra- 
cranial pressure, such as papilledema, and roentgenographic evidence 
of separation of the cranial sutures Detailed neurologic examination 
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may reveal focal signs which give a clew to the site of the tumor 
Surgical treatment usually is indicated If this is not feasible, roentgen 
treatment may give palhaave relief 
Diabetes —Coma caused b\ diabetes mclhtus is primarily a metabolic 
and not a neurologic problem A history of diabetes melhtus may or 
may not be obtained Glycosuria, acetonuna and hyperglycemia usu- 
ally are demonstrable, as well as a low content of carbon dioxide m 
the plasma In cases of coma due to an overdose of insulin these find- 
ings are not present and the history of administration of insulin plus 
hy'pogly cemia gives the clew to diagnosis Treatment of diabetic coma 
requires skill, close observation and laboratory facilities such as are 
found in a well-equipped hospital and preferably should be under- 
taken only when these conditions are fulfilled 
Encephalitis (Acute) —This subject is discussed subsequently under 
the heading of infection. 

Hoad Injury —The diagnosis of coma due to an injury to the head 
usually is indicated by the history of trauma or by' the obvious evi- 
dences of direct injury In occasional cases no history' is available A 
careful examination of the head, including roentgenograms, may in- 
dicate the site of the trauma Treatment of such a condition is out- 
lined m a preceding section concerning convulsion due to direct 
trauma. 

Meningitis (Pyogonic and Tuberculous) —In cases of pyogenic men- 
ingitis, evidence of acute infection, such as fever possibly with head- 
ache, convulsion and elevation of the leukocyte count, is present. 
1 hese symptoms and signs are accompanied by nuchal rigidity and, 
as a rule, Kerrug’s sign. The patient may he with the head retracted 
and may have considerable general rigidity of the muscles The spinal 
fluid usually is under increased pressure and contains large numbers of 
leukocytes and an abnormal amount of protein On direct examination 
of the fluid, organisms may be present, or may be cultured on the 
usual media. Treatment is outlined under a subsequent section con- 
cerning infection 

In cases of tuberculous meningitis, the onset is usually' more gradual 
than in cases of pvogemc meningitis, with change in personality, m- 
crased irritability, fretfulness, headache in older children, anorexia 
and sometimes unexplained vomiting The acute onset of symptoms 
such as convulsion or coma, which occur m infants requires emer- 
gency treatment The pressure of the spinal fluid may' be considerably 
increased It is clear or famtlv cloudy and contains mainly Ivmpho- 
trom 25 cells to several hunared cells per cubic millimeter 
Occasionally neutrophils predominate. The content of protein is mod- 
erately elevated, and the amount of chlorides and sugar is reduced 
Tubercle bacilli usually may be found in the fluid, especially in the 
fibrous pellicle which often forms on allowing the fluid to stand for 
some hours Organisms also may be demonstrated by staining a cover- 
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slip which has been placed for twelve hours or so in the bottom of a 
glass cell containing spinal fluid 

There is no satisfactory treatment for tuberculous meningitis Con- 
vulsions should be treated as outlined under emergency treatment 
The newer drugs, such as promizole (4, 2'-diaminophenyl-5' thiazole- 
sulfone), have given some therapeutic promise but they are still in 
the experimental stage 

Uremia —This condition, which also is primarily a metabolic dis- 
turbance, is discussed in detail in another paper 0 in this issue 

Unusual Conditions —Among the rarer causes of coma and similar 
states m children may be mentioned narcolepsy, cerebral thrombosis 
or embolism, and hepatic insufficiency 

Narcolepsy may not be considered as true coma but older children 
occasionally may be found in an unconscious state during an attack 
No immediate treatment is required but benzedrine sulfate (ampheta- 
mine sulfate) or ephedrine have been found of considerable value in 
preventing the recurrence of attacks of somnolence 

Cerebral tlorombosis or embolism is rare in childhood The former 
may occur in the larger veins or sinuses in cases of acute infectious 
disease or of sepsis and dehydration in infants The most common is 
thrombosis of a lateral sinus, associated with otitis and mastoiditis 
This is essentially an otologic condition and the treatment is surgical 
Cavernous sinus thrombosis is discussed m the following section con- 
cerning infection 

Coma, maniacal states and even convulsions may occur m hepatic 
insufficiency A trial of treatment with glucose m 10 per cent solu- 
tion, with or without insulin, may tide the patient over such a 
difficulty 

INFECTION 

Cavernous Sinus Thrombosis —This severe and often fatal condition 
may occur as an emergency It usually takes the form of thrombo- 
phlebitis, which at first may be unilateral but later may become bi- 
lateral There is usually a source of infection about the upper portion 
of the face or in the nose, and infection of the blood stream is fre- 
quently present, the organism being staphylococcus or streptococcus 
The patient complains of headache or pain in the forehead, about or 
behind the eye There also may be pain m the teeth on one side The 
general reaction is severe enough at times to cause delirium 

The physical signs consist of edema of the eyelids, exophthalmos 
or severe proptosis, ptosis, chemosis and weakness of the various extra- 
ocular muscles Papilledema and engorgement of the retinal veins also 
may be present The spinal fluid may be cloudy and contain many 
leukocytes 

Prior to the advent of treatment with the sulfonamide compounds 
and penicillin, management was ineffective Recently recoveries have 
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occurred following the use of these preparations, with or without 
hepaniu 

Cohen and Cohen,* in 1942, reported the successful treatment of a 
two year old child following the administration of sulfathiazole orally 
and intravenously, heparin and Staphylococcus aureus antitoxin 
Edelson, 0 in 1944, reported the recovery of one patient after the use 
of sulfathiazole, sulfadiazine and heparin Goodhiil 7 reported one case 
and Wiesenfeld and Phillips 10 also reported a case in which favorable 
results followed treatment with penicillin and heparin or with pen- 
icillin alone. In both cases large doses of penicillin were administered, 
a total of approximately 1,000,000 Oxford units being gnen to a five 
year old child, and 2,000,000 to a young adult The larger part of 
the penicillin was given intravenously m amounts of 50,000 to 150,000 
units daily 

Encephalitis (Acute) —The occurrence of convulsions or coma as a 
result of acute encephalitis may require emergency treatment There 
are many varieties of encephalitis, the most definite types being epi- 
demic encephaliDs, acute polioencephalitis, encephalitis following vac- 
cination, encephalitis complicating acute infectious diseases and enceph- 
alitis due to poisons such as lead or arsenic. A rather rare form, 
toxoplasmosis, may occur in early infancy and may be of congenital 
origin 


Such patients usually have high fever, delirium, convulsions or coma 
and there may be signs of meningeal irritation. Ataxia may be pro- 
nounced, asphyxia may develop or signs of lesions of one or more of 
the cranial nerves may be present. The prognosis is poor except in 
the postinfectious types of encephalitis If the patient survives, there 
arc frequently residual symptoms such as mental disturbances, paresis 
or paralysis. 

Treatment is not of a specific type but is essentially symptomatic 
mmoar puncture and the use of anticonvulsants or sedatives are m- 
lcated, as discussed earlier in this paper in the section -concerning 
c nvu sions Hot packs or baths also may be employed Food and 
ui s may e given by gavage, and fluids alone by parenteral injection. 
It retention of urine occurs, catheterization is necessary 
,rJ!'w^ Cran !i a K8K -— An intracranial abscess may require emergency 

du ' t0 “tension from acute mastoiditis or sinusitis Such a 
P ma ^ vealarming symptoms such as aphasia, hemiplegia de- 
hrium or coma. There is usually a history of infection of the middle 
cm’, t 3 t, 1 0I i Slnuses ytth elevated temperature, increased leukocyte 
nt, p ysica signs of meningitis and evidence of acute meningitis 
on examination of the spinal fluid. 

c' “pt^tially surgical, consists of evacuation or 

Zo should” I be ad« re l f ° nam,de c0m P 0unds or P en,c,llm or both 

Meningitis (Acute) —This condition at times requires emergency 
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treatment because of its sudden onset, with or without convulsion or 
coma The important diagnostic criteria are outlined in a preceding 
section Treatment consists of control of convulsions, if present, and 
of the meningitis Treatment depends to some extent on the type of 
infecting orgamsm, but at the present time it consists primarily of 
use of one of the sulfonamide compounds or penicillin or both Sul- 
fadiazine usually is the sulfonamide compound of choice at the present 
time It can be given intravenously, subcutaneously or orally in such 
amount that the level of the drug in the blood is above 15 mg per 
100 c c It is advisable also to give enough sodium bicarbonate to keep 
the urine alkaline The penicillin may be given intravenously by con- 
tinuous drip, mtrathecally or intramuscularly, giving 80,000 Oxford 
units daily, 10,000 units every three hours 
Anti-influenzal rabbit serum has been advised in cases of influenzal 
meningitis in addition to the use of sulfadiazine Alexander 1 recom- 
mended that it be given about twelve hours after beginning sul- 
fadiazine in amounts of 100 to 150 mg of antibody nitrogen if the 
sugar in the spinal fluid is less than 15 mg per 100 cc If the spinal 
fluid sugar is between 12 and 25 mg , 75 mg of antibody nitrogen 
should be given, if it is between 25 and 40, 50 mg , and if more than 
40, 25 mg 

Tuberculous meningitis, which requires emergency treatment only 
if convulsions or sudden coma develop, is discussed in a preceding 
section concerning coma 

Tetanus —Information concerning this subject is given under con- 
vulsion 
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POSTWAR ASPECTS OF SOME TROPICAL DISEASES 

George G Stilwell 

At the present time there is considerable discussion throughout the 
United States concerning the possibility of a great postwar increase 
in the incidence of tropical diseases both in the returning armed forces 
and in the civilian population There is also speculation about whether 
new diseases not heretofore present in this country will be imported, 
and in such event, if the proper vectors are present, whether such new 
diseases will establish footholds and spread throughout areas which 
are suitable for the propagation of these diseases 
No doubt the practicing physician will see many more cases of so 
called tropical diseases in the next decade or two than he has en- 
countered in his past experience, and his diagnostic acumen often will 
be taxed bv the bizarre clinical pictures which some of these un- 
familiar disease entities will present. In recognition of this probability, 
there has been considerable acceleration during the last two years in 
f" c teaching program of tropical medicine from the standpoint of 
both the clinician and the laboratory diagnostician. This is evident in 
the greatly expanded departments of tropical medicine in both the 
Army and the Navy Medical Corps The medical schools of North 
America also have felt the effect of this increased emphasis on thor- 
ough training in tropical diseases, and a plan for improvement of the 
teaching of tropical medicine in the medical schools of the United 
States and Canada has been developed through co-operation of the 
Association of American Medical Colleges, the Office of the Surgeon 
encra of the United States Armv , the National Research Council, 

1 'j ^ School and Tulane University This plan is being 

aided financially by the John and Mary R. Markle Foundation 

anous aspects of this problem have been studied by specialized 
workers in tropical diseases and by leaders in the field of pubbe 
health, i he conclusion drawn from these studies is that the return to 
uus country of many diseased members of the armed forces presents 
definite potential dangers to the health of the nation. It is also the 
consensus that the importance of these potential dangers perhaps 
as ecn overemphasized m the mind of the average physician It is 
CV1 ^ rrn y> ^e Navy, and the public health authorities 

are u y aware of all the possibilities inherent m the forthcoming 
situation, and that these agents together with a medical profession 
better teamed in tropical medicine, will be able to cope with anv 
developments which might ensue. 

The importance of this problem as related to the general popula- 
tion of our countrj warrants a brief discussion of some of the more 

897 



898 


GEORGE G STTLWELL 


important of these potenoally dangerous diseases Particular emphasis 
should be placed on an attempt to anticipate what may be the future 
course in the United States of the diseases which are imported by 
our returned fighting men It is plainly evident that our soldiers and 
sailors are bemg exposed to more diseases in the present global con- 
flict than they have been at any other tame in history, and it is a 
foregone conclusion that they will bring some of these diseases home 
with them 

Several important factors concerned m the method of spread of 
these diseases should be considered before the individual disease en- 
tities are discussed The acute diseases, which have a comparatively 
short period of incubation and communicability, are less likely to be 
introduced to this country than those diseases that are of a chrome 
nature or that possess a long incubation period Those diseases which 
require for their propagation a specific intermediate host may be 
imported into this country but they cannot become established as 
endemic foci unless there is already present this specific intermediate 
host It is possible that in these cases the specific host also may be 
introduced and may thrive in some sections of the United States 
There may be a greatly increased number of asymptomatic earners 
of certain diseases returning to this country when demobilization oc- 
curs It is possible that new and much more pathogenic strains of 
organisms may be imported which -wall produce disease of heightened 
seventy in the civilian population Finally, some diseases which are 
at present localized in comparatively small areas in this country may 
be much more widely distributed by the return of men from these 
endemic areas to then homes 

ACUTE DISEASES 

The group of acute diseases by virtue of their short incubation 
period probably will not present any particularly grave postwar 
menace to civilian health 

The first of such acute diseases is yellow fever, whose etiologic 
agent is a virus Yellow fever may be considered to be a historical 
curiosity here in the United States because it was last seen in 1905 
in New Orleans Without eternal vigilance, however, another intro- 
duction of this disease is possible As far as geographic distances are 
concerned, we are farther away from yellow fever than ever before 
because it is now absent from Mexico, the West Indies, and the upper 
part of Central America If we use air travel time as a measure of dis- 
tance, however, we are much nearer yellow fever than ever before 
because this infection is still found in Colombia, Venezuela, and some 
parts of Panama. 

There appears to be little chance that members of the armed forces 
will introduce the virus to this country by returning from areas where 
vellow fever is endemic, while the disease is still in the incubation 



POSTWAR ASPECTS OF SOME TROPICAL DISEASES 


899 


period. This is because of the practice of universal vaccination against 
yellow fever of all personnel entering areas where the disease is en- 
demic. By use of the mouse protection test, it has been found that 
yellow fever exists in new and vast areas where previously it has 
escaped detection. These areas are in Africa, where the endemic zone 
extends eastward more than 3,000 miles to the upper Nile, and in 
Brazil along the Amazon basin, together with important areas of 
Colombia and Venezuela. The discovery of yellow fever in the jungles 
of Souch America has emphasized the importance of vaccination as a 
means of prevention because the ordinarily effective measures of 
mosquito control that have been so successful against the vector of 
urban yellow fever; namely, the domestic Aedes aegypn, are power- 
less against yellow fever which occurs in the great expanses of almost 
uninhabited tropical forest. 

In such areas vaccination is the best means available for protection 
against the disease. The vaccine in present use is a strain of living 
yellow fever virus which has been modified by prolonged passage 
through tissue cultures until it has lost much of its neurotropic and 
viscerotropic virulence. It still, however, retains considerable antigenic 
effectiveness Many studies indicate that the immunity produced in 
most vaccinated individuals persists for at least four years Effective 
protection may last even longer than this in view of the lifelong 
immunity conveyed by the disease ipelf 
The vaccine in its present state is as safe as any biologic agent con- 
taining varus can be Before the present form of vaccine was available, 
small amounts of human serum were used in the manufacture to aid 
in preserving the virus. A form of hepatitis resembling catarrhal jaun- 
icc developed in many persons injected With the vaccine containing 
t is uman serum. After exhaustive study it was concluded that this 
epatitis probably was due to some icterogemc agent, perhaps a virus, 
encountered occasionally in human serum and inadvertently mtro- 
uce into t e vaccine daring its manufacture In the newest type of 
1C crn :,r f 0 l ulce is substituted for the human serum Dur- 
rng the last two years millions of injections of this serum-free vaccine 
0 -. b “ n at ™ lmstered wd there have been no further reports of 
orrumn^K * r E ymptoms except slight fever and occasional malaise 
occurring about a week after injection. 

f c V,- r C , c 8 d?!^ CSt i. c r of a possible postwar introduction of yellow 
used i-n < ? e ™ drum travy Several measures are being 

are to nvmd ,-y, ^ dan S er and vigilance must be maintained if -we 
are inurd m nlenace- ^ persons traveling into endemic areas 
from "^nrUm ^ vaccmated against vellow fever Persons returning 
authorities aIC f » lven tegular inspecDons by quarantine 

of illness nr lr temperature js recorded Anvone who shows signs 
diaimnsis Tf Sn evated temperature is detained pending a definite 
diagnosis. If a person is well but has not been vacated against vcl- 
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low fever and possibly has been exposed to the disease, he is kept 
under observation at his destination by health officials until the six 
day incubation period is past These latter precautions are not neces- 
sary if the destination is north of any areas where Aedes aegypti is 
found Airplanes returning from areas where yellow fever occurs are 
thoroughly sprayed to kill all incoming insects 

The impression should not be gamed that vaccination is a preven- 
tive agent which makes further mosquito control unnecessary Ex- 
termination of Aedes aegypti is still the best method for control of 
yellow fever m cities and other accessible places m the tropics and 
subtropics Because Aedes aegypti is primarily domestic in its habits 
it is quite accessible and therefore is particularly vulnerable to anti- 
mosquito measures The efficacy of these measures has been proved 
in Brazil where in most cities and in many comparatively extensive 
areas Aedes aegypti can no longer be found 

Sawyer 2 has stated that there are three lines of defense against post- 
war introduction of yellow fever The first line is vaccination and 
the elimination of the mosquito vector from seaports in endemic areas 
The second line of defense may be regarded as the various quarantine 
procedures at our borders The third line of defense is the eradication 
of Aedes aegvpti wherever it exists in the United States If these 
measures are taken, they are adequate to keep our communities non- 
mfectable by yellow fever without resorting to general vaccination 
of the civilian population 

Dengue fever has the same mosquito vector, Aedes aegypti, as does 
yellow fever, and thus the problems of mosquito control are common 
to these two diseases Dengue fever is already endemic in the Amer- 
ican tropical and subtropical regions It is important from a military 
standpoint as it may cause epidemics m the armed forces rendering 
troops temporarily unfit for active fighting Because it has a short in- 
cubation period, the only danger of an extensive new introduction 
of it into the United States lies in the possible importation of the dis- 
ease from Latin America Until Aedes aegypti is eradicated from our 
southern states the danger of future epidemics remains a definite 
threat 

Among rickettsial diseases, one is to be feared above all during 
tames when great masses of troops aie engaged m conflict. That one 
is louse-borne typlms fever We need not consider here the compara- 
tively innocuous murine or flea-borne typhus fever, which has been 
endemic for years in the southern areas of the United States 

Louse-borne typhus is most prevalent m late winter and spring, and 
thus the cold weather present m the United States would not be a 
deterrent to its spread The body louse is the vector concerned m this 
form of typhus At the present time, except for slum areas, this in- 
sect is comparatively scarce in this country Therefore, we should 
feel fairly secure against any extensive invasion of this type of typhus 
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fever This security is further bolstered by the fact that modem de- 
lousing procedures in returning troops are much more efficient than 
in World War I 

The tremendous efficacy of the newest insecticide, commonly known 
as DDT (1,1,1 tnchlor-,2,2 diparachlorpheny 1-ethane), is proving a 
vital factor in the present low rate of trvphus, both in the armed 
forces and in the civilian populations with which they are mingling 
Thus it appears improbable that there is much danger of \\ holcsale 
introduction of typhus fever mto this country by our armed forces. 

Another factor which will be of great importance in preventing 
postwar spread of this disease is the universal vaccination against 
typhus which is bemg performed on all military personnel who go to 
areas where they may possibly be exposed to t> phus fever The 
efficacy of the type of typhus vaccine being used at present is evi- 
dent m the practically complete absence of typhus fever in our troops 
in North Africa and Italy This freedom from typhus is ei en more 
remarkable when we consider that extensive epidemics of abnormally 
severe typhus have occurred in the natives of the African area within 
the last two years, and that many cases of typhus have developed in 
unvaccinated British troops living in the same localities as our vac- 
cinated troops 

The future situation in this country with respect to the danger of 
introduction of typhus to the civilian populanon appears quite safe if 
the occurrence of the body louse is kept controlled 

Several other acute diseases may be briefly considered Plagite 
should not be any more of a problem after the war than it is at 
present in the western states A vaccine is available for use in our 
troops abroad and it appears to be moderately effective There should 
be no new outbreak of plague unless there is some breakdown of our 
present efficient system of ship inspection which might allow new 
introduction of infected rats 

Phlcbotovnts fever, or sandfly fever, is another disease which has 
?,“ !l ' rre !? a number of troops It is of short duration, usually 
n ° Ur bul i 1C 13 °f nuhtary importance because the 

It B quJte for military action during its course 

flv is fm nH°i, crcate at p r postwar problems because the Phlebotomus 
fly is found here m only a few small regions 

imr men^ HmJ!. 01 h"" e ° countere ^ t0 any great extent in the fight- 
Indnn cnmrvnrrr, 7 ^ m tbe event °f a more extensive Burman and 
aDDcar m nur^ 1 causln ® tvidespread natne epidemics, the disease may 

" a “ rT,er of the Vibrio and' bring it both 
disease after peace comes ° Sh ° U ' d nnC haVC an} P roblcms " ,th tius 
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CHRONIC DISEASES 

Among the chronic diseases which might create postwar problems, 
first and foremost from the standpoint of military importance is 
?mlarm The scope of this discussion does not permit full considera- 
tion of the diffuse manifestations of this problem, but a few of the 
more important aspects will be outlined 
It is obvious that large numbers of our troops are being infected 
with malaria, particularly those fighting in the South Pacific area and 
m Italy In spite of proper treatment many relapses have occurred, 
and the disease may remain latent for many months Suppressive treat- 
ment with atabnne tends to prevent die initial clinical appearance of 
malaria for periods as long as a year after infection Thus it appears 
impossible to prevent the return to this country of large numbers of 
men infected with malaria 

The chief problems arising from the return of these malarious in- 
dividuals from abroad may be summarized, according to McCoy, 1 
as follows 1 There is a possibility of establishing new endemic foci 
of disease in regions which are now free from malaria 2 Importation 
of new strains of the parasite may occur in areas where the disease is 
already prevalent, with a resulting increase in the amount of malaria 
in these areas 3 There must be prompt recognition and proper treat- 
ment of relapses occurring in soldiers returned to this country 
Much attention has been directed to the first of these problems, 
namely, die establishment of new endemic foci Every section of the 
United States contains anophehne vectors capable of transmitting 
malaria Anopheles quadrimaculatus is fairly numerous during the 
warm seasons m many areas which at present do not have malaria 
This is especially true in such regions as the Upper Mississippi basin 
and the Hudson Valley 

One suggestion which has been made is to segregate for a certain 
period of time all personnel returning from malarious areas, especially 
if these men are to be sent to parts of the country where malaria is 
not present This procedure is obviously impractical because relapses 
may occur after many months, during which time there has been no 
clinical or laboratory evidence of infection 
The past history of previous outbreaks of malaria in nonendemic 
areas of the United States would indicate that the potential dangers 
m allowing dispersion of these infected individuals are not particularly 
great These outbreaks of malaria have consisted of only a few cases 
and have been characterized by a tendency to remain confined to 
small areas and a propensity for spontaneous subsidence even without 
added measures of mosquito control 
The second problem is the possibility of importation of new strains 
of malarial parasites Clinical experience with infected troops m the 
South Pacific tends to indicate that the strains of malarial organisms 
being encountered there are quite different from those already en- 
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dcmic in the United States These conclusions are drawn from the fact 
that the relapse rate is much higher in individuals acquiring malaria 
in the Pacific islands than it is in persons infected in the United 
States This greatly increased relapse rate has occurred in spite of in- 
tensive treatment Another bit of clinical evidence to strengthen this 
conclusion is the high rate of infection among American Negro troops 
These colored troops have had the same rate of malarial infection as 
have the white troops living under the same combat conditions This 
is in contrast to the condition costing in the southern part of the 
United States where Negroes appear to have considerable immunity to 
the malarial parasites found in this country 
There is a definite possibility that these more virulent strains will 
be imported into communities where the inhabitants have little or no 
natural immunity to these new parasites However, the danger of this 
introduction resulting in any serious epidemic is remote This is be- 
cause most of the cases of relapsing malaria in our returning troops are 
due to Plasmodium vivax, the tertian type. The reason for the pre- 
ponderance of this species in the relapsing cases is that it is more dif- 
ficult to produce a permanent cure in this type of infection than in 
others. Malaria due to Plasmodium vivax, however, is not considered 
to be especially dangerous as a source of widespread disease in this 
country because experience in the past shows that serious epidemics 
of malaria are practically always due to Plasmodium falciparum, the 
subteroan or estivo-autumnal type It is this latter type which pre- 
dominates in the tropics 

The third problem, that of prompt recognition and treatment of 
malarial relapses, resolves itself primarily as a function of the private 
physician Many physicians of the United States, particularly those in 
the northern sections have had practically no experience with malaria 
from the diagnostic, therapeutic or public health aspects If the phys- 
ician fails to recognize cases of relapsing malaria, the-apcutic measures 
may be delayed until the patient is in serious condition. Delay in 
t crapy is especially hazardous to the patient suffering from esavo- 
autumnal malaria with cerebral involvement. The public health aspect 
o c ayed recognition of these cases is important, as this delay will 
grea y ai i n sp reading the disease to other individuals. To counteract 
ga P m 'tpenence and knowledge, an extensive educational pro- 
gram is necessary to famdianze the physicians of this country with 
',lP rat ™ manifestations of malaria and to keep them constantly 
. °j, ' possibility of these cases falling into their hands. After 

the war this situauon will be alleviated considerably by the return of 
, a n ° P^' slcl j' n$ "ho have had extensive experience in trop- 
ZnJ dU T B thelr T llltary slices. These physicians undoubt- 

i contribute greatly to increased efficiency in the practice of 
tropical medicine throughout the country 

i arums constitutes another chronic disease w hich is a vexing prob 
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lem to the military medical personnel The term “filariasis” in a 
broad sense includes several categories of parasitic nematode infesta- 
tions This discussion is limited to that form due to Wuchereria 
bancrofti In this disease the adult worms live m the circulatory or 
lymphatic systems, the connective tissues or the serous cavities The 
adults produce certain small larval forms, called microfilariae, which 
commonly invade the circulating blood or lymph spaces 

The seriousness of the filariasis problem lies in the fact that, while 
it does not cause large numbers of troops to become physically unfit 
for military duty, it does produce profound mental disturbances in 
the men affected with this disease Thus the primary problem in 
filariasis is one of proper psychotherapy 

These important psychiatric problems arise because the men have 
seen in the native population horrible examples of long-standing and 
neglected cases of filariasis with extreme degrees of devastating ele- 
phantiasis and tremendously deforming scrotal involvement Thou- 
sands of our troops have been living and fighting in hyperendemic 
areas of filarial disease, and a large number of these men have been 
infected with microfilariae When the acute lymphangitis and lym- 
phadenopathy associated with early filariasis develop, these men im- 
mediately conclude that their physical state ultimately will be the 
same as that of the natives they have seen This naturally produces a 
profound sense of mental depression Many write home to break en- 
gagements, fearing they will infect their future wives with the same 
disease They write to their families saying they can never return 
home or lead normal lives because they have contracted a loathsome 
disease These men tend to become chronic hospital invalids even 
though their physical condition may be steadily improving 

It is self evident then that the first and most important form of 
therapy is to change the mental attitude of these men They must be 
reminded that the natives they have seen have lived under unhygienic 
conditions, and constantly have been reinfected with microfilariae 
over a period of many years They must be reassured emphatically 
that since they have been removed from endemic areas no further 
infection will take place They must be reassured constantly that prob- 
ably no progressive or disfiguring elephantiasis or scrotal deformities 
will develop Many hundreds of men who presumably have filariasis 
have been returned to this country It is much better psychologically 
to keep these men in barracks and to refrain from hospitalizing them 
unless such a procedure is absolutely necessary A senes of graduated 
physical exercises is prescribed for them, and m the majority of cases 
the men are soon able to return to full duty Many of them have 
married and the number of pregnancies normally expected has ensued 
from these marriages 

Continued observation of these patients indicates that the physical 
signs of disease are disappearing Extensive lymphadenopathy has not 
been a prominent feature in the majority of cases Clinical evidence 
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would lead to the conclusion that many of the adult worms are dis- 
integrating The diagnosis m the great majority of cases has been 
made on the history of exposure in a hvperendemic area with the 
subsequent development of lymphangitis and lymphadenopathy 
Biopsies of acutely involved lymph nodes ha\e been performed m a 
few cases and the adult norms have been identified This procedure 
has been abandoned, however, as it leads to extensive inflammation in 
the lymphatics As far as could be ascertained at the time of prepara- 
non of this paper, circulating microfilariae have not been found in 
the blood of any of these padents who have filanasis It is true that 
in many of these instances the infecdon had not been present long 
enough to allow the demonstranon of microfilariae in the blood 
stream However, the complete absence of larva] forms in the blood 
of every one of these patients, in spite of extensive search adds an- 
other bit of evidence to support the conclusion that the disease will 
regress rather than progress in our returning men 
The possibility of filanasis again becoming established in the United 
States as a result of lnfecnon spread from our returning military 
personnel appears extremely remote This is m spite of the fact that 
complete development of the larval forms of Wucherena bancrofd 
has been observed in thirty-two different types of mosquitoes, and 
that Culcx faugans, the most common vector, is found in our country 
For many years an endemic focus of filanasis existed at Charleston 
South Carolina, and microfilanac could be found in an appreciable 
number of the inhabitants of this locality At the present tune this 
region is pracncally free from this disease This focus of infection 
apparently arose from importanon of slaves from Africa who were 
heavily infested with microfilanae As a suitable mosquito vector was 
present, the disease conunued to be aenve for many years, but be- 
cause of improved general hygienic condinons and mosquito control 
measures the infestation gradually has died out 
It does not seem likely then that new endemic areas of filanasis will 
be set up in the United States in view of the fact that, up to the pres 
ent time at least, there has been complete absence of microfilanae 
in the returned cases If at a later date microfilanae do appear m these 
men it seems likely that the public health authonties with modem 
methods of mosquito control available will be able to prevent any 
spread to the general population 

Bacillary dysentery has been of some concern to members of our 
armed forces Several epidemics have occurred in armv camps in this 
countrv and in Africa. Fortunate!}, chemotherapy with sulfonamide 
drugs has proved cxtremelv effective in curing the acute phases of 
the disease and there has not been a great amount of resulting null 
tary disability Past expencnce with this disease tends to indicate that 
a certain proportion of patients who have acme disease and also 
some of the asymptomatic earners will harbor the organism for sev 
eral jears, Therefore, it is highly probable that new and more 
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potently virulent strains of the bacillus will be imported mto the 
United States with returning troops There is a possibility that these 
highly pathogenic strains might give rise to postwar epidemics, espe- 
cially in institutions such as mental or convalescent hospitals, and in 
army camps This potential hazard can be minimized by strict atten- 
tion to maintaining efficient conditions of general sanitation and per- 
sonal hygiene 

Another form of dysentery which is of military and civil impor- 
tance is that caused by the presence of Endamoeba histolytica This 
is by no means solely a tropical disease, as a considerable percentage 
of all individuals in the Umted States have been shown to harbor this 
organism The fact remains that symptoms of amebiasis are more fre- 
quent and usually much more severe in tropical areas than they are in 
temperate zones The chance of infection m the troops fighting in the 
most forward war zones is great because the necessity of hurried 
treatment of the drinking water may allow the cyst forms of the or- 
ganism to pass through whatever process is used to render the water 
potable 

It is well known that different strains of Endamoeba histolytica 
vary greatly in their pathogenic capabilities It is possible that there 
is a definite potential danger in the importation of new strains of this 
protozoal organism This danger is heightened by the fact that the 
incubation period may be extremely long Another danger is that the 
disease may become chrome and almost asymptomatic m undiagnosed 
or inadequately treated cases Persons so affected can become a 
source of infection to their families and to larger groups with which 
they may come in contact. Hovever, the medical profession has be- 
come much more cognizant of this type of dysentery since the 
Chicago epidemic of 1933 and the danger of amebiasis becoming much 
more widespread than it is at present is probably not particularly 
grave 

Trypanosomiasis possibly may be acquired by our troops stationed 
in two different areas The African form of the disease, which is due 
to the presence of Trypanosoma gambiense, is found in equatorial 
Africa where many of our air transport Imes have been placed Men 
stationed there may acquire the infection without any clinical symp- 
toms of disease until after return to the United States Any spread 
of this form of the disease remains a relatively remote possibility, 
as the necessary vector, the tsetse fly, occurs only m Africa Rigid 
vigilance in the spraying of airplanes and in quarantine inspection 
should prevent the establishment of the tsetse fly in the American 
tropics Greatly encouraging results have followed the treatment of 
early cases of African trypanosomiasis by use of two new arsemcal 
drugs, namely, melarsen oxide and a compound known as “70A ” It 
appears therefore that we have httle to fear from this disease 

American trypanosomiasis, due to Trypanosoma cruzi, might occur 
m personnel sent to Central or South America This disease probably 
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will not become a serious problem because this particular form of 
trypanosomiasis usually is mild in adults. Cone-nosed bugs and some 
types of wild rodents in the southwestern United States harbor 
Trypanosoma cruzi, but as yet no naturally occurring cases in human 
beings have been reported 

Leishmaniasis is a chrome protozoal disease to which many of our 
troops undoubtedly are being exposed. It occurs in a viscera] form, 
knla-azar, in the Mediterranean region, parts of India, northern China 
and in northeastern Brazil. The cutaneous form may be found in two 
mam regions, one in North Africa and the Near East and the other 
m South and Central America. Scattered cases of leishmaniasis prob- 
ably will occur in men returning from any of these parts of the world 
The disease should not produce any serious postwar problems as the 
vector necessary for its propagation does not occur at the present 
time in our country 

Schistosomiasis is the only trematode infestation which is of suf- 
ficient potential danger to warrant discussion. Troops situated in 
areas where schistosomiasis is endemic may acquire this disease by 
immersion in water containing the infected snails. The larvae in the 
water are able to penetrate the skin even though the men so exposed 
are fully clothed. It is known that there is considerable specificity of 
the snails which are the intermediate hosts of these parasites. There 
is no definite proof that a species of snad exists m the United States 
which is capable of acting as an intermediate host in this particular 
disease. We do know that there are schistosomes of lower animals 


present in our country and the larvae of these forms are capable of 
producing a dermatitis in human beings, the so-called swimmers itch 
n view of this fact, there may be snails that are capable of acting as 
intermediate hosts m human schistosomiasis. If so, this infestation 
might possibly spread to the civilian population This phase of the 
problem needs further study 

. Possibility of importation of a few cases of leprosy is a prob- 
em \v c may assume undue importance in the minds of the civilian 
popu ation 'cause of the distorted ideas which most people entertain 
ccming the danger of this disease. A small number of cases of 
i eve °P ^trag those men who have come into intimate 
contact with leprous natives. Cluneal evidence of infection ma> not de- 

anv*wh l ni ( ih lrS rct j urn to this country We need not fear 

however ' Spreat ^ disease because of these individual cases 

r vi-ir^ aS rr CXP< ? enCe tlle Scandinavian cases brought to Minne- 
,cat “ that le P ros y 1“S 3 strong tendency to disappear 
ln mOSt Pam of United States. Endemic foe. of 
TZf remain in some regions of Texas, Louisiana and Florida, 
for f pr ° bab l v wiU noc 'trend beyond these limits, except 

r , l0 |\ scat tered cases of unexplained epidemiologic etiologj 
Coccidioidomycosis is a fungous disease which, while not a tropical 
tsease, is worthy of mention as a possible postuar problem. The 
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occurrence of this infection is confined practically entirely to the 
United States, and the endemic foci occur in California, Arizona and 
Texas An especially large number of cases apparently originate in the 
San Joaquin Valley in California where several army camps have 
been located Because the disease is apparently acquired by inhalation 
of dust containing spores, thousands of nommmune individuals sta- 
tioned in these areas for military maneuvers have been exposed to the 
infection Thus, it is possible that there may be a great increase in 
the number of cases occurring throughout the country as these men 
are demobilized or discharged Coccidioidomycosis gives rise to a 
symptom complex which may be difficult to diagnose at times, and 
hence the medical profession must be constantly aware of the possi- 
bility of encountering this disease There is apparently no danger of 
the condition assuming widespread epidemic proportions as there is, 
evidently, no mechanism of direct transmission from person to person 

CONCLUSIONS 

1 Since the men and women of the armed forces of the United 
States are scattered over more widespread and far-flung areas of the 
earth than ever before in our history, they are being exposed to, and 
are being infected with, a greater variety of tropical diseases than 
ever before 

2 The importation of these diseases in our returning military per- 
sonnel will present some postwar problems in medical practice, how- 
ever, the dangers of widespread epidemics of these diseases extending 
into our civilian population have been for the most part greatly 
exaggerated 

3 The most important source of potential danger in the importa- 
tion of these tropical diseases probably lies in the introduction of new 
and highly pathogenic strains of parasites which already exist in the 
United States, together with the importation of new insect vectors of 
diseases which have never before been present in our country 

4 The Army, Navy and United States Public Health Service are 
fully cognizant of these potential dangers and have organized new 
and rigid quarantine services to control as far as possible the importa- 
tion of these diseases by military traffic 

5 The general medical profession is becoming better instructed m 
tropical diseases and the practice of good tropical medicine will be 
further bolstered by the return to private practice of thousands of 
young Army and Navy physicians who have had considerable train- 
ing and experience in dealing with diseases of the tropics 
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LOCAL APPLICATION 

Crude broth filtrates of cultures of Perucilhum notntum, which 
contain penicillin, can be applied locall) Tlus form of local treatment 
is of greatest talue to those physicians who do not have available 
the more purified preparations of penicillin. These broth filtrates 
containing penicillin mav be applied et cry few hours to infected 
lesions of the skin and soft tissue. 

Either the sodium or the calcium salt of penicillin can be used for 
local treatment The calcium salt is more satisfactory for this pur- 
pose than the sodium salt, pamcularh if the preparation is used dry 
and is applied to infected surfaces The sodium salt in the dry state 
may cause local irritation and pain Solutions of either the sodium or 
the calcium salt may be employed for local treatment of wounds that 
involve bone and soft tissue They may also be used in the treatment 
of infections involving mucous membranes or certain body cavities 
(pleural space and joint cavities) as we]] ns the eve For this form 
of application physiologic saline solution or aqueous solution contain- 
ing 500 to 1,000 Oxford units of penicillin per cubic centimeter is 
suitable It is important to emphasize that solutions of penicillin art 
to be used for purposes of installation and not for irrigation If a solu- 
tion of penicillin is used for irrigation the material does not stay 
in contact with the infected surface long enough to permit bacterio- 
static activity 

For local treatment, penicillin may be apphed in combination with 
su tonamides or in the form of a cream. A suitable combinaoon con- 
tains approximate!) 5 000 Oxford units of penicillin per gram of the 
sulfonamide Snlfanilamide and sulfathiazole are the sulfonamides of 
choice for this purpose. It should be pointed our, however that the 
oca use o a penicillm-sulfathiazolc preparation is not desirable m 
I.?, ^ tmCnt °, f lnf< T ’™ n5 involving the central nervous system It 
mown that sulfathiazole maj produce irritation w hen it comes 
in direct contact with brain tissue 
IT hen penicillin is incorporated into a cream for local use, it is 
recommended that the final preparation contain between 250 and 500 
ni . °i in P er fftjhi While penicillin may be used successfully 

n the local treatment of set ere inflammatory lesions, the best results 
are more i eh to be obtained when local therapy is combined with 
systemic penicillin therapy 


sw 
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INTRAMUSCULAR ADMINISTRATION 

There are several methods available for the intramuscular adminis- 
tration of penicillin The substance may be administered in saline solu- 
tions every three hours or it may be administered at longer intervals 
if penicillin is incorporated into some substance that tends to delay its 
absorption and therefore prolong its action Penicillin may also be 
administered bv the continuous intramuscular method 

When penicillin is administered intermittently m physiologic saline 
solutions, 10,000 to 20,000 Oxford units are dissolved m 2 cc of the 
sodium chloride solution The injections are made every three hours, 
day and night It is important to keep the size of the inoculum small 
in order to reduce the local discomfort attending the injection A 
standard 22 gage intramuscular needle 2% inches (about 6 cm ) long 
is the most desirable for making these injections Larger needles tend 
to mcrease the pain incident to the injection Local irritation, how- 
ever, may occur following these injections but serious difficulties are 
not, as a rule, encountered One disadvantage of this method lies 
in the fact that at least eight injections are required m every twenty- 
four hours Furthermore, the concentration of penicillin in the blood 
rises rather sharply during the first hour following intramuscular 
administration and then falls to a low value during the hour before thr 
next injection is made Sharp rises and falls in the concentration of 
an antibacterial agent in the blood are not, as a rule, desirable in the 
treatment of bacterial infections This is particularly true in the pres- 
ence of severe infections 

Morgan and his colleagues described a continuous intramuscular 
dnp method for administration of penicillin As much as 100,000 
Oxford units of penicillin may be administered every twenty-four 
hours bv this method The entire amount to be used for the twenty- 
four hour period may be dissolved m a liter of physiologic saline 
solution and the rate of flow adjusted to permit the administration 
of this amount in twenty-four hours According to Morgan and his 
colleagues, this method maintains a constant level of penicillin in the 
blood Furthermore the administration can be accomplished with com- 
parative freedom from pain on the part of the patient The disad- 
vantages of this method include the danger of local infection and 
abscess as well as the possibility that the total intake of fluid may 
thereby be restricted 

McAdam and his colleagues also have reported on this same method 
of administration These investigators used 100,000 Oxford units per 
day in 100 c c of solution When this method is employed, the rate 
of administration is regulated so as to deliver 100 c c m twenty-four 
hours (approximatelv 4 c c per hour) Under certain conditions this 
method of administration may be found very satisfactory 

An important contribution m connection with the intramuscular 
administration of penicillin is to be found in the report by Romansky 
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and Rittman These in\ esugators examined the possible use of beeswax 
and peanut oil as a vehicle for prolonging the action of penicillin Mix- 
tures containing as much as 6 per cent beeswax in peanut oil were 
used To these mixtures were added xarying amounts of penicillin 
It has been found that following intramuscular injection of this ma- 
terial, made to contain as much as 100,000 Oxford units per cubic 
centimeter, adequate concentrations of penicillin can be maintained in 
the blood for m elve hours or longer Penicillin ma> be present in the 
urine for twenty to thirty-two hours following this method of admin- 
istration. This is an exceedingly important addition to the methods of 
administering penicillin. In the treatment of certain conditions w herein 
long periods of administration of penicillin are not necessari (gonor- 
rhea, pneumonia and so forth), it may be possible to administer a 
complete course of treatment hj means of a single intramuscular in- 
jection of the beeswax-peanut od preparation This method also max' 
prove of value in the treatment of certain chrome infections wherein 
delayed absorption and prolonged action are desired 
The nonhygroscopic calcium salt of penicillin is the preparation of 
choice for addition to these mixtures of beeswax and oil Such prep- 
arations, in addinon to prolonging the acaon of penicillin, are fair!) 
stable and nuj be kept at room temperature for a considerable period 
without giving evidence of loss of potency If available, sesame oD is 
as good as, if not better than, peanut od in the preparation of these 
mixtures containing beeswax and penicillin Beeswax should not be 
mixed with animal oils as a vehicle for penicillin If animal oils are 
employed, od tumors are likely to develop after multiple injections. 
While beeswax-oil preparations are of value m the treatment of certain 
conditions, it is exceedingly important to use other methods m the 
treatment of overwhelming infections wherein immediate high con- 
centrations of penicillin in the blood are desirable and arc attainable 
immediately by intramuscular or intravenous administration 
Other studies on efforts to prolong the action of penicillin follow- 
ing its intramuscular administration have been reported by Tntmper 
and Hutter The principle that they employed is that chilling slows 
circulation in and around the site of an intramuscular injection There- 
fore, one or two hours before a single, large dose of pcnicdlm in 
physiologic saline solution was to be administered intramuscularly, an 
ice bag was applied at the site of injection and it was left in place for 
five to twelve hours after the injection. By use of this method, effec- 
tive concentrations in the blood were maintained for at least live 
hours, as compared with two and a half hours when single doses 
were administered without chilling The lm esugators obtained satis- 
factory results in treatment of patients suffering wnth gonorrhea when 
using single injections of 50 000 units of penicillin. They concluded 
that, if dulling w*as employed, bacteriostatic concentrations of pen- 
icillin could be maintained b\ giving two or three, instead of eight 
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to twelve, intramuscular injections over a period of twenty-four 
hours 

Trumper and Hutter also pointed out that application of the ice bag 
in advance of injections of penicillin rendered the administration pain- 
less In my experience, the application of an ice bag one-half to one hour 
before intramuscular injections are made is an exceedingly effective 
method for reducing the amount of pain at the site of local injection 

When intramuscular injections are to be made, it is also important 
that the injection be made by means of a sudden thrust of the needle 
mto the tissues Furthermore, it is important that the site of injection 
be changed frequently The view is commonly held that penicillin 
should be administered only into the buttocks However, it may be 
administered also into the deltoid muscles, thereby increasing the num- 
ber of sites of injection 

INTRAVENOUS ADMINISTRATION 

Penicillin may be administered intravenously by means of repeated 
single injections or by means of the continuous intravenous drip 
method When penicillin is administered by the former method, it 
disappears from the blood stream even faster than after a single intra- 
muscular injection Furthermore, if penicillin is administered by single 
intravenous injection every three hours, eight separate venipunctures 
must be made each day While this method has been used with satis- 
factory results, it is not the method of choice for intravenous penic- 
illin therapy 

The continuous intravenous drip method best maintains a constant 
level of penicillin in the blood It is the method of choice in the treat- 
ment of severe overwhelming infections such as bactenemia The 
technic is as follows Half of the twenty-four hour dose of penicillin 
is dissolved in 1 liter of isotonic solution of sodium chloride If the use 
of sodium chloride is undesirable, the material can be dissolved in a 
5 per cent solution of dextrose made up m distilled water However, 
the continuous administration of dextrose may of itself at times pro- 
duce venous irritation At the Chmc, therefore, we dissolve the ma- 
terial in dextrose only in those cases in which the use of sodium 
chloride is undesirable Next, an 18 gage Lewisohn transfusion needle 
is inserted deeply into the vein, usually a vein of the arm, and is 
anchored with adhesive plaster Use of veins on the dorsal surface of 
the hand or on the lateral aspect of the forearm allows the hand to be 
kept in pronation and renders this method of administration much 
less uncomfortable than when the material is administered with the 
arm m supination A simple arm splint or bandage is applied to keep 
the arm in position This method is tolerated well by the patient and 
renders the administration of penicillin fairly comfortable It avoids 
eight separate intramuscular or intravenous injections in twenty-four 
hours Some patients who receive penicillin in this fashion may sit up 
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at times during the course of the injection It has been possible to ad 
minister penicillin -without changing the needle or disturbing the ap- 
paratus in some instances for as long as eight days Veins in the feet 
or legs can be used for this method of administration but the veins of 
the arm arc preferred because complications following occasional 
venous irritation or thrombosis arc considerably less severe if the veins 
affected arc in the upper rather than in the low cr extremity 
From what has just been written, it is evident that local venous 
irritation at the site of injection may attend the use of the continuous 
intravenous dnp method Parenthetically , it may be said here that such 
irritation seems especially likely to occur with certain batches of 
fienicilhn which may contain impurities Careful inspection of the 
intravenous apparatus and changing the site of injection at the first 
sign of irritation usually are sufficient to cope until this difficulty Al- 
though my colleagues and 1 have administered penicilhn for as long 
as eight days through the same vein and into the same site of injection, 
it is often necessary to change the apparatus every' few days In mv 
experience, venous irritation docs not occur in more than 5 to 10 pier 
cent of cases In this connection should be mentioned the possible in- 
clusion of heparin in intravenous infusions as a means of preventing 
thrombosis or venous irritation, which may occur when the intraven- 
ous drip method is used This use of heparin w as suggested bv Martin, 
who found that 3 units of heparin pier cubic centimeter of solution of 
penicilhn made it possible to gne the required amounts of penicilhn 
without incident. He further pomted out that when infusions are 
given at the rate of 35 dropis per minute, it would not seem possible 
to administer enough hepann to affect clotting time materially 
Now, to return to the technic of administration Initially, 100 c.c 
of the material is allowed to run into the vein at a fairly rapid rate 
Following this the rate of injection is regulated to 20 to 30 drops a 
minute The second liter is attached to the continuous intravenous 
system eight to ten hours later or whenever the material in the 
original bottle has been used Repeated venipuncture is avoided by 
allowing saline or dextrose solutions to dnp in slowly if, for any 
reason, administration of penicillin is unintentionally interrupted 
I have used as a rule, no more than 100,000 Oxford units per day 
and, in many instances, 40,000 units pier day for intravenous therapy 
Obviously when increased supplies of penicillin are available, the 
pro cm o dosage may become of less and less significance. In our 
eary vvor with penicillin low doses were employ'ed in order to spread 
a sma supply of penicillin as far as piossible. If subsequent experience 
in 1 ^at cs t at the hazard of delay ed recurrence of the condition being 
rea c is increased by using low dosage, obviously the amounts used 
mUSt c ui mCI ? aSed ' 1 conslder . however, that 100 000 units per day 
is probably' the maximal amount of penicillin necessary for treatment 
o those infections most commonlv encountered Delav ed recurrences 
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in the presence of metastatic lesions may occur at times regardless 
of the amount of penicillin used 

As I have already mentioned, the continuous intravenous drip method 
is the one of choice in the treatment of severe, overwhelming infec- 
tions such as bactenemia Penicillin should be given by this route at 
least for the first few days of treatment Under certain circumstances, 
the intermittent intramuscular method is entirely satisfactory On the 
other hand, it is my impression that nearly twice as much penicillin 
is required for satisfactory intramuscular treatment as is required when 
the intravenous drip method is employed That tins is the case seems 
evident also from the report by White and others They declared 
that in their opinion 100,000 units of penicillin, given by the intra- 
venous dnp method, are as effective as 200,000 units administered by 
the intramuscular method 

SUBCUTANEOUS ADMINISTRATION 

Penicillin can be administered intermittently or continuously by 
the subcutaneous route However, absorption of material administered 
subcutaneously is erratic Moreover, concentrated solutions of pen- 
icillin may at times prove irritating when given subcutaneously It 
appears, therefore, that the intravenous or intramuscular method of 
administration is preferable to the subcutaneous method 

INTRATHORACIC ADMINISTRATION 

In the treatment of suppurative intrathoracic disease such as 
empyema, it often is desirable to supplement systemic therapy with 
instillations of penicillin into the pleural space In some instances, 
empyema can thus be satisfactorily treated without resorting to surgi- 
cal drainage For intrathoracic treatment, 40,000 to 50,000 units of 
penicillin are administered daily The amount to be used should be dis- 
solved m 40 to 50 c c of physiologic saline solution and instilled 
directly into the pleural space following thoracentesis It is recom- 
mended that this procedure be earned out once every twenty-four to 
forty-eight hours 


INTRA-ARTICULAR ADMINISTRATION 

My colleagues and I c have reported studies which indicate that 
following systemic administration of penicillin antibacterial amounts 
of the material reach the fluid of inflamed joints This is also true 
of the fluid of joints which are not inflamed The amount of penicillin 
present m the joint fluid usually will be approximately half that found 
in the blood Antibacterial amounts of penicillin may reach the joint 
fluid following intramuscular or intravenous administration It is often 
desirable, however, to supplement systemic therapy by means of in-* 
stillation of penicillin into the affected joints This can be accomplished 
without any serious effects Ten thousand to 20,000 Oxford units of 
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penicillin dissolved in 10 c.c. of isotonic saline solution can be installed 
into infected joints after aspiration has been performed Since pen- 
icillin remains in the structure for at least twenty-four hours, it is 
not necessary to repeat the injection oftener The material can be 
administered every day or every other day for several times 

INTRATHECAL ADMINISTRATION 

It is generally agreed by most investigators that penicillin does not 
readily diffuse into the cerebrospinal structures following its systemic 
administration. This appears certainly true of subjects suffering with 
certain diseases, such as syphilis, involving the cerebrospinal struc- 
tures. It seems true, also, ot the patient who, after being subjected 
on therapeutic indications to administration of pemcilhn and spinal 
puncture, yet is found to be normal. Although small amounts of pen 
icillin may reach the cerebrospinal fluid in certain types of infections 
(acute meningitis for instance) it seems essential to supplement sys- 
temic therapy by daily installations of 10,000 to 20,000 Oxford units 
of penicillin directly into the spinal canal At least this should be done 
during the early period of treatment of severe diseases involving the 
spinal cord and meninges This procedure, as a matter of fact, can be 
earned out for a considerable period without producing any impor- 
tant reactions The amount of penicillin administered should be dis- 
solved m 10 c.c of isotonic solution of sodnlm chlonde Either the 
sodium or the calcium salt of pemcilhn has proved satisfactory for 
this form of treatment. 

Five thousand to 10,000 units of penicillin can be instilled also once 
or twice daily into the vcntncular system of the brain if small tubes 
have been left in place for this purpose at the tunc some surgical 
procedure is earned out. 

INFUSION OF PENICILLIN BY WAY OF THE BONE MARROW 

A satisfactory method for administration of various therapeutic 
agents by way of the bone marrow has been described by Tocantins 
and O Neill The sternum or clavicle can be used and, in children, 
the tibia or femur has been employed It has been found possible to 
administer as much as 1 liter of solution by this route u hen the infu- 
sion needle was left in place for as long as sixteen hours The average 
rate of infusion recommended by Tocantins and O'Neill was between 
0 4 and 9 c.c. per minute. Likewise, Turkel and Bethel! also have 
described a satisfactory instrument and technic for administration of 
fluids through the bone marrow 

Since either glucose or salt solution can be administered by oay of 
the bone marrow, Morgan and his colleagues used this method for 
administration of penicillin m these solutions. It appeared from the 
report of Morgan and his colleagues, that as much as 46,000 units of 
penicillin could he administered in nine hours bv this route. This 
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method, however, is not recommended except under very unusual 
circumstances, for instance, when suitable veins are not available or 
when, for any reason, as m the presence of extensive burns, the intra- 
muscular or intravenous method is not considered practicable 

PENICILLIN SNUFF 

Snuff containing 5 parts of penicillin by weight, 5 parts of menthol 
and 90 parts of lycopodium has been recommended by some investi- 
gators 3 The material is administered by this route as often as every 
four hours Except m the most superficial types of infections m the 
nose, however, this method is not likely to be followed by satisfactory 
results unless, perhaps, systemic therapy also is employed 

PENICILLIN AS AN INHALANT 

It is evident from die report of Bryson and his colleagues that 
penicillin can be used as an inhalant It is so employed by having the 
patient breathe nebulized penicillin according to the standard pro- 
cedure recommended for this purpose When this form of treatment 
is used (bronchitis and bronchiectasis), patients may inhale varying 
amounts of penicillin at regular intervals throughout the day One 
cubic centimeter of physiologic saline solution, containing 2,500 Ox- 
ford units of penicillin, can be nebulized and inhaled by a patient 
over a period of ten minutes This procedure can be carried out as 
often as three times an hour throughout the day, excluding time out 
for eating and sleeping As much as 75,000 to 80,000 Oxford units 
can be administered by this method This procedure must not be 
confused with vaporization methods, wherein the heat that is em- 
ployed is likely to inactivate penicillin 

ORAL AND INTRACOLONIC ADMINISTRATION 

At present, the oral administration of penicillin is not entirely satis- 
factory and is not generally recommended The hydrochloric acid m 
the stomach will destroy most of the penicillin that is administered 
orally On the other hand, it was evident from the report of Free and 
others that at least some penicillin reaches the general circulation and 
is excreted in the urine following the oral administration of large 
doses (100,000 Oxford units) of penicillin to human subjects who 
had fasted for three to six hours before the penicillin was administered 
Enteric coating to protect penicillin against gastric acidity does not 
satisfactorily solve the problem since, when enteric coating is em- 
ploved, penicillin may find its way into the large intestine, where 
it is inactivated by certain bacterial enzymes present there If a patient 
presents complete achlorhydria, penicillin can be administered by 
mouth and absorbed into the general circulation in amounts suf- 
ficient to justify this method of administration This method may be 
of value m the treatment of patients who have achlorhydria, there- 
fore, if other acceptable methods are not practicable Whether pen- 
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lciilm can be administered successfully by the oral route 2 * 6 7 0 to 
human beings, alone, combined with antacids or in various vehicles, 
will depend on further trials 

The mtracolomc administration of penicillin is of no value for 
reasons which I have already mentioned 
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OBSERVATIONS ON CHEMOTHERAPY OF CLINICAL AND 
EXPERIMENTAL TUBERCULOSIS 

H Corwin Hinshaw and William H Feldman 

The need for an effective chemotherapeutic agent in treatment of 
clinical tuberculosis has led to extensive research, especially since the 
time of Ehrlich While many compounds, especially gold salts, have 
been recommended and have found temporary clinical favor, the evi- 
dence for true therapeutic effect has not been convincing in any 
instance The evidence submitted was subject to the unavoidable in- 
accuracies of clinical observation on a disease that has widely divergent 
clinical trends and so frequently tends to heal spontaneously in human 
beings Prior to 1940 none of the alleged chemotherapeutic aids had 
demonstrated an ability actually to arrest the progress of tuberculosis 
experimentally induced in guinea pigs The first compound that evinced 
the ability actually to arrest the progress of experimentally induced 
tuberculosis in guinea pigs was sodium p,p'—diaminodiphenvlsuIfone— 
NN'—di dextrose sulfonate (promin'I 0 
The value of animal experimentation in the guidance of clinical 
research m treatment of infectious disease has been clearlv demon- 
strated in recent years Most, if not all, of the presently favored 
chemotherapeutic agents, which have proved to be so effective in 
treatment of many acute infectious diseases, have been discovered 
through methods of animal experimentation A very close correlation 
has been shown to exist between the effect of most chemotherapeutic 
drugs on experimental infection induced in animals and the correspond- 
ing clinical disease naturally occurring m man The correlation is not 
nearly so close between m vitro test tube methods and human 
disease Because of this well-established value of animal experimenta- 
tion in such problems, we believe that experimental tuberculosis of 
guinea pigs must continue to be the proving ground for any drugs 
that may be proposed for human administration 
The task of testing prospective chemotherapeutic drugs on experi- 
mental tubeiculosis is infinitely more difficult than in the case of manv 
acute diseases Streptococcal and pneumococcal infections, for ex- 
ample, may be studied m a small animal such as the mouse and the 
disease pioduced may develop in such brief time that a great deal of 
information may be obtained within a few days with a very small 
amount of drug In the case of tuberculosis the disease requires weeks 
or months to develop and the smallest practicable animal is the guinea 
pig, inquiring an expenditure of time and drug much greater than i§ 
required in the case of streptococcal or pneumococcal infection It 
appears probable, therefore, that a penod of years will be required 
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to achieve full understanding of the therapeuoc potentiahnes of any 
large number of compounds During the past five years only a feu 
score of compounds have received adequate study in experimental 
animals and of these only four have reached the stage of extensive study 
on clinical tuberculosis, promin, diasone, promizole and streptomycin 

PROMIN (SODIUM P P -OIAMINODIPHENYLSULFONE-N N'-DIDEXTROSE 
SULFONATE) 

It has been clearly shown 7 and repeatedly confirmed 1 11 10 that promin 
has the power of inhibiting the development of lethal tuberculosis in 
the experimentally infected guinea pig The duration of life of treated 
animals may be extended, perhaps indefinitely, so long as treatment is 
continued During this period the animals appear to remain m perfect 
health Treatment has been continued for as long as one year, long 
after all untreated control animals have succumbed At necropsy, 
treated animals frequently have no recognizable lesions of tuberculosis 
when observed grossly or there may be residual indolent lesions in the 
regional lymph nodes adjacent to the sites of subcutaneous inoculation, 
in the tracheobronchial lymph nodes and rarely in the viscera. Micro- 
scopic examination, however, will frequently reveal the presence of 
small stabilized or healing lesions, which would not have been observed 
had sections not been made In such residual lesions the histologic pic- 
ture may be that resembling the various steps of healing, including 
resolution, fibrosis, encapsulation and even calcification. CaseatioD 
necrosis is rarely seen and the tubercles observed are commonly of 
the so-called hard or epithelioid type This is in striking contrast to 
the much more extensive and obviously progressive destructive lesions 
uniformly seen in all untreated control animals. It is important to 
emphasize that animals that have been treated even for prolonged 
periods with pronun and appear to possess only lesions of healing 
type or even those that have no demonstrable lesions, still harbor 
virulent tubercle bacilli, uhich can be recovered when emulsions of 
spleen are used for the inoculaoon of other guinea pigs or even by 
cultural methods for isolation of tubercle bacilli. 

Efforts to utilize promin m treatment of rlinrml tuberculosis have 
been under wav during the past four years.’ 8 It was soon revealed 
that human beings do not tolerate promin in doses comparable to those 
that produce the therapeutic effect in experimental guinea pigs. In 
deed, more than a half of all patients are unable to take even small 
doses of promin, either because of uncomfortable reactions or because 
of the development of mild to moderate anemia ashen treatment is 
extended over many weeks or months The poorest drug tolerance ts 
demonstrated by those failing patients u ho are most in need of some 
chemotherapeutic aid Experience has suggested to us that patients 
in terminal phases of pulmonary tuberculosis tolerate promin so poorlv 
that the drug is defimteh contraindicated because it contributes to 



920 


H CORWIN HINSHAW, WILLIAM H FELDMAN 


the discomfort of such patients and in no instance has it appeared to 
reverse the downward trend of desperately ill patients In such in- 
stances the pathologic character of the disease in human beings is 
quite different from that of recently infected tuberculous guinea pigs 
More suggestive effects have been noted in recent lesions of pulmonary 
tuberculosis, especially those known to have existed for only a few 
weeks and among patients whose general condition is reasonably good 
We have had the opportunity of observing only a moderate number 
of such patients, those who have tolerated promm in adequate dose to 
yield a blood level m excess of 2 or 3 mg per 100 c c have shown 
encouraging progress It is exceedingly important to mdicate, how- 
ever, that in all instances the lesions of these patients have been such 
as tend to resolve spontaneously and sometimes very rapidly under 
the influence of rest in bed alone Because of this we have not 
felt justified in drawing any conclusion as to the therapeutic efficacy 
of promin in cases of pulmonary tuberculosis 
Promin has been administered by the oral route to all the experi- 
mentally infected guinea pigs in our studies and also we have chosen 
to administer it by the oral route over prolonged periods to those 
patients who have received this drug It is also possible to administer 
promin parenterally and, when the drug is so given, the uncomfortable 
and potentially hazardous toxic results are rarely noted Zucker, Pinner 
and Hyman 1 -' have attempted to treat clinical tuberculosis by adminis- 
tering promin in large doses over brief periods by the intravenous 
route but their results were wholly disappointing It seems probable 
to us that orally administered promin is modified, perhaps by hydrol- 
ysis, to produce some compound resembhng diammodiphenylsulfone 
but that when administered intravenously the drug is excreted too 
rapidly to undergo similar change 
Somewhat more encouraging results have been noted m a small 
number of patients who had extrapuimonary tuberculosis, especially 
osseous lesions with draining sinuses 11 Here, again, the small number 
of cases and the lack of an adequate control series have made it im- 
possible to draw definite conclusions It has also appeared doubtful to 
us if closely controlled clinical studies should be carried out with a 
drug such as promm, which is so difficult to administer over prolonged 
periods by the oral route We have directed our efforts toward the 
study of less toxic compounds in recent months 
A few patients who had tracheobronchial tuberculosis of ulcerating 
type have received promin, either by repeated supraglotac intra- 
tracheal administration or, more recently, by inhalation of nebulized 
promm solution 2 3 4 11 12 It has been noted that promm is well 
tolerated when administered in this manner and sufficient improvement 
has been noted to suggest the possibility that more extensive study of 
this approach to treatment of these difficult lesions could be carried 
out. This will be possible m the near future when the promm solution 
is made available commercially 
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Promin may also be applied topically to superficial lesions of tuber- 
culosis such as draining sinuses in the thoracic wall, sinuses from 
tuberculous lj mphademcis and possibly some types of cutaneous tu- 
berculosis The most convenient method of applying promin to these 
lesions is in the form of a jelly, similar to that which has been under 
trial in England 11 Results have been sufficiently suggestive to lead 
to the early appearance of this preparation, also, on the market. Promin 
jelly applied topical!) rarely produces any toxic manifestation what- 
ever It is anticipated that this will receive wide study within the 
next year or two, after which more definite conclusions may be 
reached 

DlASONE (DISODIUM FORMALDEHYDE SULFOXYLATE DIAMINO DIPHENYL 
SULFONE) 

Diasone is very similar to promin chemicall), although lacking the 
glucose molecule present in promin and with a change of valence of 
the sulfur atoms that are attached to the end chains It should be 
anticipated that diasone, like promin, should undergo hydrolysis in 
the human body to some compound resembling diaminodiphenyl- 
sulfone Diasone has been studied in experimental tuberculosis of 
guinea pigs and possesses ver> similar properties to those described 
for promin in previous paragraphs We have had no direct personal 
experience m the administration of diasone to patients who had clini- 
cal tuberculosis and results that have been reported are conflicting 
Several groups are now inv cstagatmg diasone clinically and it is antici- 
pated that more information will be available before many months It 
appears wise to withhold judgment until some concerted opinions 
have been expressed 

Diasone was brought into general prominence by the appearance in 
la> publications of uncnacal opinions, which were widely disseminated 
and, of course, eagerly seized on by many victims of tuberculosis, 
some of whom have been disillusioned The most unfortunate result 
has been the tendency of such patients to refuse acceptance of known 
effective treatment for tuberculosis especially sanatorium care and 
collapse therapy 

PROMIZOLE <4 2 -OlAMINOPHENYt-S -THIAZOLESULFONE) 

Prormzole is of unusual interest because of the fact that it pos- 
sesses similar properties to those already described for promin and 
diasone in effectivelv controlling the development of experimental 
tuberculosis in guinea pigs and especially because of the fact that 
its chemical structure is basically different, having a heterocyclic 
nucleus to the molecule, which could readfly be the beginning "of a 
new senes of compounds This interest was great!) heightened by the 
observation that patients were able to tolerate prormzole m doses quite 
comparable to those administered to guinea pigs and that blood con- 
centrations of comparable degree were noted in such patients 
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Observations on promizole in cases of clinical tuberculosis have 
been under way during the past two years in collaboration with sev- 
eral other clinicians but results have not yet been published It may 
be stated at this time, however, that as yet no fully convincing evi- 
dence of striking therapeutic effect has been observed m our experience 

STREPTOMYCIN 

It has been shown recently 5 that streptomycin is effective in treat- 
ment of experimental tuberculosis of guinea pigs We and our asso- 
ciates have utilized streptomycin m treatment of twenty-two patients 
with clinical tuberculosis smce December, 1944 and have not noted 
serious toxic effects, even after prolonged administration of large doses 
Any decision as to its therapeutic efficiency must await more extensive 
study 
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RHEUMATIC FEVER, A SUMMARY OF PRESENT DAY 

CONCEPTS 

Arlie R Barnes 

Tub prevalence of rheumatic fever in the armed forces has em- 
phasized agam that ic is a major medical problem The decision had 
to be reached not to reject for military service those individuals who 
had had an attach of rheumatic fever provided evidence of heart dis- 
ease was absent. Smce an attach of rheumatic fever is evidence that 
the selectee is a “susceptible” and hence bears a greater than average 
liability of recurrence of rheumatic fever, such a plan is not ideal from 
a public health point of view However, administrative problems in- 
volved in the rejection of such selectees appeared to make their ex- 
clusion impractical The medical personnel of the armed services is 
confronted with the problem of diagnosis and prevention of rheumatic 
fever and of the disposal of those individuals who have an attach 
while m the service 

epidemiology 

Rheumatic fever occurs most commonly m childhood and adoles- 
cence, the average time of the first attack being in the seventh or 
eighth year of life A distinct familial incidence is conceded, in which 
respect the disease is like tuberculosis Wilson , 7 and others have pre- 
sented much evidence that heredity is a very important factor m pre- 
disposing to its occurrence. Much evidence is available that there are 
marked sectional and climatic differences in the incidence of rheu- 
matic fever The disease has a high incidence m the Rocky Mountain 
and New England states but fewer cases occur in the warmer southern 
portion of the United States. The disease has its lowest incidence m 
the summer months and its greatest prevalence in the cold and wet 
months of the year Rheumatic fever is believed to be more common 
among the less favored economic groups in which the ill fed, the ill 
clothed and the ill housed are included Wilson did not find this to 
be true and the British Medical Research Council” did not find this cco 
nomic factor to be of prime importance in the occurrence of the disease. 

Rheumatic fever should be regarded as an epidemic disease. There 
is a close association of initial and recurrent attacks of rheumatic 
fever and infections caused bj hemolytic streptococci If careful 
sampling of throat cultures of new recruits reveals a high incidence 
of infection due to hemolytic streptococci the prediction mav be 
made that rheumatic fever will appear in the group ,m considerable 
incidence in from ten days to three weeks (Massell and Jones 7 ) A 
considerable number of patients known to be susceptible to rheu- 
matic fever and cxjwsed to such an epidemic likewise will have a 
recurrence of the disease. 
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ETIOLOGY 

At the present time the cause of rheumatic fever is unknown Much 
evidence suggests a causal relation with hemolytic streptococci Also, 
there is much to indicate that allergic reactions play an important 
role m its production Investigators postulate an individual in a state 
of hypervulnerability or allergic irritability (Swift, Denck and Hitch- 
cock 0 ) or they conceive that the disease results from an allergic 
response of tissues which have been sensitized previously by a specific 
or nonspecific streptococcic infection 7 The occurrence of group A 
beta-hemolytic streptococci in respiratory infections, which frequently 
precede rheumatic fever, is well established according to Massell and 
Jones but the specific relation of these organisms to rheumatic fever 
awaits experimental reproduction of the disease 

DIAGNOSIS 

The diagnosis of rheumatic fever presents real difficulty at times 
One has to guard against the error of dismissing minor evidences of 
the disease with consequent failure to recognize the disease on the one 
hand, and, on the other, the error of concluding that rheumatic fever 
exists on the basis of inadequate clinical grounds with all the un- 
fortunate consequences which such a mistaken diagnosis entails The 
diagnosis of rheumatic fever probably rests on a sound basis if several 
of the following manifestations are present in a case (Jones 2 ) 1 
Carditis Evidence of carditis is definite cardiac enlargement, signifi- 
cant cardiac murmurs, pericarditis or congestive heart failure Electro- 
cardiographic changes which include prolongation of die aunculo- 
ventncular conduction tame, inversion of the T waves and the peculiar 
elevation of the S-T junction (pericarditis) are important evidence 
of myocardial injury and constitute corroborative evidence of carditis 

2 Arthralgia Tender, red, swollen joints, particularly if there is a 
migratory character to their involvement, are strongly suggestive of 
rheumatic fever However, as Jones remarked, in cases in which this 
manifestation constitutes the only symptom one must remain skeptical 

3 Chorea Since chorea develops in half of the cases of rheumatic 
fever in which the patients are young persons and since definite 
evidence of rheumatic fever (Jones) eventually develops in three- 
fourths of the cases of chorea, this symptom is very important, when 
present, in corroborating the diagnosis 4 Recurrence of rheumatic 
fever The presence of mild symptoms of rheumatic fever occurring 
in an individual with a definite history of the disease or signs of rheu- 
matic heart disease are very significant evidence for a positive diag- 
nosis 

Not every patient who has rheumatic fever has the combined symp- 
toms of respiratory infection with sore throat, migratory swelling and 
redness of the joints, chorea and fever There are many cases m which 
respiratory infection and sore throat are followed only by vague 
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articular paws ruth perhaps onl\ one or two joints involved and with 
little redness or swelling of a ven transitory nature. This articular 
invohement maj be so shght as to be overlooked by the patient and 
ph> sician unless a high index of suspicion of rheumatic fever is enter- 
tained A low-grade fever, which may not exceed 15° F., may per- 
sist longer than would be expected with the usual infection of the 
upper part of the respirator} tract. In such cases rheumatic fever 
must be suspected and the patients must be kept under observation for 
a considerable time. This is especially important if the patient is one 
of a group in which an epidemic infection with beta hemolytic strep- 
tococci or an epidemic of scarlet fever is known to exist or if the pa- 
tient is one of a group in which an epidemic of rheumatic fever is 
prevalent When such patients are kept under observation the sedi- 
mentation rate of the erythrocytes may remain elevated, electrocardio- 
graphic evidence of delayed auncnloventncular conduction may ap- 
pear and evidence of cardiac im olvement in the form of significant 
murmurs, pericarditis and cardiac enlargement eventually may ap- 
pear Unless more suspicion is attached to these innocent attacks m 
young adults, man} instances of rheumatic fever will be overlooked 
and many patients wall be deprived of a proper convalescent program 
which would afford them the maximal protection from senous cardiac 
damage 

It must be emphasized that an unwarranted diagnosis of rheumatic 
fever should not be made The connotation of an unwarranted diag- 
nosis is such that, although the diagnosis later is disproved, the patient 
is left with a cardiac neurosis that it is next to impossible to eradicate 
in many instances Since other diseases, such as iheumatoid arthritis, 
tuberculosis, lupus erythematosis and undulant fever, to mention only 
a few, may give rise to symptoms simulating rheumatic fever, observa- 
tion of the patients for months or years may be required to arrive at 
a true diagnosis (Jones) 


treatment 

Rest still remains the essence of the treatment of rheumatic fever 
Its optimal duration is scarcely the same in an} two cases but cer- 
tainly it must be continued until fever and involvement of the joints 
disappear, until the sedimentation rate is normal and until the electro- 
cardiographic changes have disappeared Persistent cardiac enlarge- 
ment or any evidence of m}ocardial failure are indications for pro- 
longed rest. 

Salicylates administered by mouth in large doses reduce the fever 
and relieve pain but there is no evidence that they shorten the attack. 
Recently, Cobum 1 has advised the intraienous administration of large 
amounts of salicylates with a view to maintaining a high concentra- 
tion of the drug m the blood stream His preliminary observations 
arouse hopes that this method ma} be \erv effective, but further ex- 
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penence with this type of treatment will be required to determine and 
establish its efficacy 

PREVENTION OF RHEUMATIC FEVER 

The work of Jones 3 indicates the close relation that exists between 
certain outbreaks of respiratory infection m which hemolytic strep- 
tococci are concerned and the subsequent development of rheumatic 
fever in many of the individuals so infected It is only by careful bac- 
tenologic studies that the evidence of a high incidence of hemolytic 
streptococci in individuals with respiratory infection can be estab- 
lished Once the presence of these organisms is established, segregation 
may be feasible There is evidence that the spread of infection is par- 
ticularly prone to occur during sleeping hours and especially when 
large numbers of people are sleeping m a single room It is not known 
as yet whether die administration of sulfonamide drugs to groups of 
people known to harbor hemolytic streptococci in their respiratory 
passages will reduce the likelihood of contagion or prevent the oc- 
currence of rheumatic fever subsequently in individuals so infected 
However, this is an approach that is receiving careful study Jones said 
that there is some evidence that the daily administration of salicylates, 
starting at the time of a respiratory infection with hemolytic strep- 
ococci, may in some way gready decrease the probability that rheu- 
matic fever will develop subsequently 

Just as susceptibility of individuals and families to rheumatic fever 
is an accepted fact, it also can be said that one who has had rheumatic 
fever is more liable to a subsequent attack It appears, moreover, that 
such an individual runs his greatest hazard if he acquires a respiratory 
infection due to hemolytic streptococci There are numerous reports, 
hard to evaluate it is true, indicating that the daily administration of a 
sulfonamide drug to such an individual gready limits such respirator)' 
infections and hence reduces his chance of having a recurrent infec- 
tion with rheumatic fever To offset the possible advantages of such 
a program is the danger of developing drug sensitivity and drug fast 
strains so that its adoption on a large scale must await much more 
study of not only its effectiveness but of its possible dangers 

Some effort can be made to minimize the exposure of persons who 
have had rheumatic fever to respiratory infection and particularly to 
infections due to hemolytic streptococci The studies of the British 
Medical Research Council and of Wilson indicate that recurrences are 
less common among persons who are well housed, well clothed and 
well fed There is considerable evidence that recurrences are diminished 
if die patient can be moved to a warmer and possibly drier climate 
This procedure has been utilized by the armed services but it is not 
as feasible for the civilian population for economic reasons It is de- 
sirable that susceptible soldiers not be quartered with new recruits, 
among whom epidemics of respiratory infections are common in the 
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first few weeks after induction Whenever possible, individual sleeping 
quarters or sleeping quarters with only one other person reduce the 
chances that a susceptible individual will acquire a respiratory infection 

INSTRUCTION OF PATIENTS WHO HAVE RECOVERED FROM RHEUMATIC FEVER 
One of the gravest responsibilities that confronts a physician is the 
advice he gives a patient who has recovered from rheumatic fever 
Physicians are seeing too many civilians, and particularly too many 
discharged soldiers, tv ho have derived wittingly or unwittingly not 
mg but hopelessness from this advice. It is difficult to disabuse their 
mind of its anxieties, and without such corrective measures these in- 
dividuals become confirmed cardiac neurotics and suffer far more 
from this neurosis than they ever will from their heart disease 
It is well to bear in mind that only a small percentage of patients 
who have had rheumaac fever become disabled by heart disease and 
succumb by mid-adult life Since this observation applies to children 
and since the incidence of serious heart disease following rheumatic 
fever which occurs first in adult life appears to be less than it is in 
children it is with these adults that one should be particularly careful 
that the matter is presented in a proper manner If they recover with 
a heart that is normal in size, notwithstanding the fact that the} may 
have a cardiac murmur, it should be pointed out to them that such a 
situation is usually compatible with a life of normal activity and use- 
fulness provided they do not have one or more recurrent rheumatic 
infections. Thev should be warned that their special problem is the 
avoidance of and the meticulous care of, respiratory infections Al- 
though physicians do not know as much about the prevention of such 
infections as can be hoped that the future will provide, the patients 
can be warned against conditions of exposure, unnecessary exposure 
in crowds during epidemics of respiratory infection, loss of sleep and 
all other unhygienic measures which are believed to lower resistance. 
If feasible, they may be advised that residence in the warmer or 
drier latitudes of the United States will afford some measure of pro- 
tection Above all, physicians have an obligation to orient the patient 
to his illness and its relation to his future life so that one more will 
not be added to the already overlarge population of neurones. 

SUMMARY 

Rheumatic fever is a huge problem not only in civilian life but in 
the armed forces It is a disease in which individual and familial sus- 
ceptibility' plays a large role It is related to climatic conditions and 
is prevalent at that time of year when respiratory' infections attain 
then- greatest proportions Although its cause is not known, there are 
many facts which suggest that it follows in the wake of respiratory 
infection due to hemolytic streptococci The clue to the prevention of 
initial and recurrent attacks may he m a more precise knowledge of 
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this relationship and in measures which may permit physicians to 
prevent rheumatic fever once they know that respiratory infections 
due to hemolytic streptococci are at hand It is possible tiiat the 
sulfonamide drugs, salicylates or other drugs yet unknown will be 
found either to limit the incidence of such respiratory infections or 
provide a cure for rheumatic fever itself Certainly, more productive 
investigation of these possibilities is being stimulated by the problems 
presented in the armed services Too much emphasis cannot be 
directed to the responsibilities physicians have to instruct all who 
have recovered satisfactorily from rheumatic fever in such a way 
that they do not become cardiac neurotics Such an attitude in these 
patients is tragic and easily can be avoided if only a little time is taken 
with each patient to orient him in a proper outlook on his situation. 
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In 1941 Link and his associates 7 13 reported the isolation and synthe- 
sis of dicumarol [3,3'-methvlenebis (4 hi droxvcoumann)] Since that 
time a number of reports 1 *■ 5 a hav e been made on the physiologic 
effects of this drug on animals and human bemgs At the Clinic 
dicumarol has been administered to more than 1,000 surgical patients 
during the postoperatne period for the purpose of preventing post- 
operative thrombosis and embolism and it has also been administered 
to more than 100 nonsurgical patients who had various types of 
arterial and venous thrombosis and embolism for the purpose of pre 
\ cnnng or inhibiting the progress of them disease This report is based 
on the study of these patients 

QUESTIONS AND ANSWERS 

What ■$ tho physiologic effect of dicumarol on human boings7— 
Dicumarol produces prothrombin deficiencv as indicated by the Quick 
prothrombin time test 3 0 The prothrombin deficiency may be mild or 
severe depending on the amount of the drug giv en over a period and 
by the individual susceptibility of the patient to the drug As a sec- 
ondary' effect of prothrombin deficiencv the coagulation time of the 
blood (Lee-White) may be, but is not necessarily, prolonged The 
degree of prolongation of the coagulation time does not necessanly 
parallel the degree of prolongation of the prothrombin time Thus 
the coagulation time cannot be used as an index of the effect of the 
drug on an individual patient Dicumarol usuallv prolongs the clot 
retraction tame and elevates the sedimentation rate of the erythrocytes 
Some recent work 13 indicates that it mav inhibit platelet adhesive- 
ness. Otherwise the drug does not appear to have any physiologic 
or tone effects on human bemgs Even after prothrombin deficiency 
of moderate to severe degree has been maintained for more than tv o 
months by administration of dicumarol, the ordmarv tests of hepatic 
function have been found to give negative results and no untoward 
effects have been noted 

Dooi dicumarol prevent thrombosis In humen beings?-The evidence 
that the prothrombin deficiencv produced by dicumarol prevents 
thrombosis in human bemgs has come largelv from statistical studies 
of postoperative patients. At the dime it was found that among 678 
patients who had a pulmonary' embolism and survived and who did 
not receive dicumarol 297 (43 8 per cent) had one or more subse 
quent episodes of thrombophlebitis or pulmonarv embolism and 124 
(18 3 per cent) had a subsequent fatal pulmonarv embolism 4 Among 
180 similar patients who had pulmonary embolism and survived and 
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did receive dicumarol, only two (11 per cent) had subsequent throm- 
bophlebitis or embolism and only one (0 6 per cent) had a subse- 
quent fatal embolism Also among 897 patients who had postoperative 
thrombophlebitis (or phlebothrombosis) and who did not receive 
dicumarol, ninety- five (10 6 per cent) had one or more subsequent 
episodes or extensions of the thrombophlebitis and fifty-one (5 7 per 
cent) had subsequent fatal pulmonary embolism 4 Among 138 similar 
patients who received dicumarol four <(2 9 per cent) had more throm- 
bophlebitis and none had fatal embolism 
Sixty-one patients who have had thrombophlebitis or embolism at 
some time prior to operation have been given dicumarol prophy- 
lactically and none have had thrombosis or embohsm after operation 
Dicumarol has been given prophylactically to 438 patients on whom 
abdominal hysterectomy had been performed and who had not had 
thrombophlebitis or pulmonary embolism In a previous study it had 
been found that the risk of thrombophlebitis and embolism in these 
patients was 4 per cent and the nsk of fatal embolism 0.7 per cent 3 
No embolisms developed in the 438 patients who received dicumarol 
Two of these patients had minor thrombophlebitis of the veins of the 
calf but only after they had left the hospital and after the prothrom- 
bin had returned to normal The nonsurgical patients who received 
dicumarol had various diseases characterized by thrombosis and in- 
cluded patients who had thrombophlebitis or pulmonary embohsm, 
complicating infectious diseases, blood dyscrasias, congestive heart 
failure and severe injuries, recurrent idiopathic thrombophlebitis, m- 
tracardiac thrombosis with arterial embolism, simple arterial throm- 
bosis, thrombo-angntis obliterans and arteriosclerosis obliterans In 
none of these cases was there any evidence that thrombosis or em- 
bohsm developed during the period in which the prothrombin time 
was elevated as the result of administration of dicumarol 

How important is the Quick prothrombin time test as a guide to the 
administration of dicumarol?— The purpose of administration of dicu- 
marol is to produce a definite but not excessive prothrombin de- 
ficiency If as a result of administration of dicumarol the prothrombin 
is less than 30 per cent of normal, thrombosis will almost certainly not 
develop and if the prothrombin is greater than 10 per cent of normal, 
bleeding will almost certainly not occur Therefore in any individual 
case it is necessary to keep the prothrombin between 30 per cent and 
10 per cent of normal to achieve the desired effect. Patients vary 
considerably m then sensitivity to the drug and this variability is usu- 
ally unpredictable Furthermore the effect of dicumarol is delayed, 
developing twenty-four to seventy-two hours after a dose is given, 
and it may persist for several days after reaching a maximum For 
these reasons it is absolutely necessary to do daily prothrombin time 
tests 10, 11 (Quick method) on a patient who is receiving dicumarol in 
order to know each day whether or not the prothrombin is within 
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the desired limits and to determine when another dose of the drag 
should be given. 

In doing the Quick prothrombin time test, thromboplastins of dif- 
ferent potency, giving different normal prothrombin times and there- 
fore different prothrombin times for certain degrees of prothrombin 
deficiency, are used in different hospitals and clinics Also, unfor- 
tunately, thromboplastins may vary considerably in their potency even 
■when prepared from similar sources and in the same nay “ For anv 
type of thromboplastin which is used and when anj new batch of 
thromboplastin is prepared, prothrombin times should be determined 
for 10 per cent, 20 per cent and 30 per cent dilutions of normal 
plasma The results will be essentially the same if the dilutions are 
made with either prothrombin-free plasma or physiologic solution of 
sodium chloride. It is important that the physician who is supervising 
dicumarol therapy know each day the values in terms of prothrombin 
time in seconds for these three dilutions of normal plasma which 
can be considered as values for 10 per cent, 20 per cent and 30 per 
cent of normal prothrombin respectively 

What 1$ the doie of dicumarol?— Dicumarol is effective when admin 
tstered orally A satisfactory preparation for parenteral use has not 
been developed The following plan of dosage has been found to be 
simple and satisfactory and is recommended All the dicumarol for one 
day is given in a single dose after the prothrombin time has been 
determined for that day Three hundred milligrams are given the first 
day and 200 mg are given on each subsequent day that the prothrom- 
bin is greater than 20 per cent of normi. No dicumarol is gnen on 
days when the prothrombin is less than 20 per cent of normal For 
the occasional patient who is found to be resistant to the drug the 
subsequent doses may be increased to 300 mg and if the patient is 
very sensitive to the drug, as indicated by rapidly developing and 
persistent severe prothrombin deficiency (below 10 per cent) after the 
usual doses, the dose may be reduced to 100 mg 

If dicumarol is given after a surgical operation for prophylaxis 
against thrombosis, administration is begun on the third postoperative 
dav When dicumarol is given to surgical patients prothrombin de- 
ficiency should be maintained until the patient leaves the hospital and 
or at least four days after he has been ambulatory Daily prothrombin 
time tests should be done until the administration of the drug is dis- 
continued When dicumarol is given to nonsurgical paoents the desir- 
able duraaon of the prothrombin deficiency may be quite variable. If 
adequate protection against thrombosis and embolism is desired, the 
deficiency should be maintained until the patient is 
ambulatory and in some instances for a considerably longer tune. 
However, close observation of the patient and daily prothrombin time 
tests should be continued for the entire period 

It dicumarol a dangerous drug?— The only untoward effect 'vhich has 
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been observed in human beings after dicumarol has been administered 
has been bleeding If the contraindications to administration of dicu- 
marol are observed and if the drug is administered accordmg to the 
plan mentioned m the previous section the danger of bleeding is min- 
imal Minor epistaxis and microscopic hematuria may occur during 
administration of dicumarol but they may be disregarded More seri- 
ous bleedmg may occur from recent operative wounds or ulcerative 
lesions, particularly of the gastro -intestinal tract Usually such bleed- 
mg is not primarily caused by the prothrombin deficiency but what 
might have been minor transient bleeding becomes prolonged bleedmg 
because of the prothrombin deficiency Multiple widespread ecchym- 
oses and hemorrhages are extremely rare Definite bleeding is rare if 
the prothrombin does not fall below 10 per cent of normal and only 
occurs m about 4 per cent of cases when the prothrombin does fall 
below 10 per cent of normal Among the first 1,000 patients who re- 
ceived dicumarol durmg the immediate postoperative period the in- 
cidence of serious bleeding was 2 5 per cent Among the 318 patients 
who had had thrombophlebitis or pulmonary embolism it was only 
l per cent Only one fatality from hemorrhage occurred among the 
1,000 patients who received dicumarol during the postoperative period 
and in this case it is doubtful that the dicumarol was a factor, since 
there was relatively little prothrombin deficiency when bleedmg oc- 
curred The experience at the Clinic has been that, when properly used, 
dicumarol is no more dangerous than many other potent drugs 

How can excessive prothrombin deficiency or bleeding be controlled? 
—In using the plan of dosage recommended in this paper, patients may 
be encountered who" have excessive prothrombin deficiency (below 
10 per cent of normal) after the first one or two doses of the drug 
Such patients usually are among the group who have recent or pro- 
longed dietary deficiency or lesions of the gastro-intestinal tract and 
are usually those who have not had previous thrombosis or embolism 
This excessive prothrombin deficiency can be restored to within safe 
limits in about 90 per cent of cases by a single intravenous injection of 
a large dose (60 mg ) of menadione bisulfite (2-methyl-naphthoquin- 
one monosodium bisulfite) 8 Thereafter dicumarol should be given 
more cautiously or in 100 mg doses to that patient If bleeding oc- 
curs during administration of dicumarol 60 mg of menadione bisulfite 
should be given intravenously and the patient should be transfused 
with 500 c c of freshly drawn citrated blood, which will usually cause 
the bleedmg to stop within a few hours Rarely, subsequent trans- 
fusions and injections of menadione bisulfite may be necessary 
What are the deficiencies of dicumarol therapy?— As far as is known, 
dicumarol has no effect on a thrombus or embolus that is already pres- 
ent It is used for the prevention of new thrombosis or extension ot 
existing thrombosis and since emboh arise from fresh thrombi only, 
the prevention of fresh thrombosis will prevent embolism The effect 
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of dicumarol is delayed for a day or more after it is administered and 
during this period the patient is not protected against thrombosis. The 
zone of effective and safe prothrombin deficiency produced by 
dicumarol is rather narrow (10 per cent to 30 per cent prothrombin) 
and the administration of dicumarol requires close observation of the 
paaents and daily prothrombin nme tests, therefore it is a rather un- 
pracacal method of prevenang thrombosis for long periods (more 
than three months) Protecaon against thrombosis and therefore 
embolism ceases after the prothrombin deficiency induced by dicu- 
marol ceases There is the small risk of bleeding during the period of 
acuvity of the drug 

What ic the best and simpler! way to obtain a rapid anticoagulant anti 
thrombotic effect and maintain it during a prolonged period?— Heparin 
injected intravenously will produce a rapid anacoagulant effect but it 
is impracacal to use heparin for long periods because of its cost and 
the necessity for continuous or repeated intravenous administration. 
However, heparin can be administered during the few days between 
the time of administration of the first dose of dicumarol and the devel- 
opment of adequate prothrombin deficiency The simplest method is 
to start the administration of heparin and dicumarol simultaneously 
giving 50 mg of heparin intravenously every four hours and giving 
the dicumarol according to the plan noted previously As soon as the 
prothrombin is less than 20 per cent of normal die heparin may be dis- 
continued Prothrombin tame tests to determine when this point is 
reached should be done at the end of the four-hour period after an 
injection of heparin and before the next dose of heparin is adminis- 
tered 

What are contraindications to the use of dicumarol?— Dicumarol is 
contraindicated in (1) the presence of definite renal insufficiency, be- 
cause renal insufficiency gready prolongs and increases its effect, (2) 
the presence of definite hepatic insufficiency for the same reason, (3) 
purpura of any type because of the danger of bleeding when capillary 
weakness and unpaired coagulation are both present, (4) subacute 
bacterial endocarditis because of the vascular w eahness caused by the 
disease and therefore increased liability to hemorrhage, (5) blood 
dyscrasia with tendency to bleed and (6) recent operation on the brain 
or spinal cord because of the grave consequence of even slight bleed- 
ing at the operative site. Dicumarol should be given cautiously to pa- 
tients who have (1) ulcerative lesions, open wounds or potentially 

ceding surfaces, (2) vomiting due to gastric or intestinal obstruction, 
(3) continuous or repeated gastric or intestinal drainage or (4) known 
dietary or nutritional deficiency If patients arc vomiting or have con- 
tinuous or intermittent gastric or intestinal drainage by tube it ma\ be 
f ° eiV ' dlcumaro1 ^'cause the drug is absorbed poorly if at all 

What are the Indications for the use of dicumarol?— Experience at the 
Clinic has indicated that the anticoagulant action of dicumarol is of 
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value in the following conditions (1) nonfatal postoperative, post- 
infectious or posttraumatic pulmonary embolism, because of th$ great 
risk of subsequent venous thrombosis and embolism during the subse- 
quent few days or few weeks, (2) postoperative, postmfectious or 
posttraumatic thrombophlebitis because of the danger of extending or 
remote venous thrombosis and therefore of pulmonary embolism both 
fatal and nonfatal during the subsequent few days or few weeks, 
(3) after operations on patients who have previously had thrombo- 
phlebitis or pulmonary embolism because of the danger of recurrence 
of these complications, (4) after peripheral arterial embolism because 
of the danger of further intracardiac thrombosis and of propagating 
thrombosis from the embolus when the arterial spasm relaxes and (5) 
after acute peripheral arterial thrombosis from any cause because of 
the imminent danger of extending arterial thrombosis 

Dicumarol may also be of value for patients who have thrombo- 
phlebitis or pulmonary embolism complicating blood dyscrasias or 
congestive heart failure, although there is a limit to the time that the 
anticoagulant effect can be maintained m these conditions aqd the 
thrombosing tendency may be prolonged For the same reason dicu- 
marol is of less value in recurrent idiopathic thrombophlebitis but dur- 
ing periods when the episodes recur with great frequency and may 
be interspersed with pulmonary infarcts, it may be advisable to use 
dicumarol In postpartum thrombophlebitis or pulmonary embolism 
dicufnarol should be used with caution although there is minimal risk 
of uterine bleeding if the uterus is normally involuted and if adminis- 
tration of the drug is not begun until the first postpartum tyeek has 
elapsed 

In patients who have a large pulmonary embolism or acute periph- 
eral arterial occlusion it is advisable to secure a rapid anticoagulant 
effect and to use preliminary heparinization as well as dicumarol In 
cases of thrombophlebitis or in cases in which the drug is used for 
prophylactic purposes, prelimmary heparinization is not necessary 
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CLINICAL SIGNIFICANCE OF THE ERYTHROCYTE 
SEDIMENTATION RATE 

Donald R Nichols 

The erythrocyte sedimentation test is being used rather extensively 
throughout this country as a routine diagnostic procedure Its value as 
a routine procedure has been stressed by numerous investigators 
Cutler 4 reported that the test was of distinct diagnostic value m dis- 
eases characterized by disturbed stability of the blood Schattenberg 10 
advocated the erythrocyte sedimentation rate as a routine test in life 
insurance examinations Gallagher 6 felt that the test could be used as a 
valuable part of health examinations of school children Wintrobe 12 
used the test as a routine precedure in the diagnostic chmc at Johns 
Hopkins Hospital Agnor 1 reported the use of the test as a routine 
laboratory procedure in the Joseph H Pratt Diagnostic Hospital Re- 
ports by many other men from many other clinics have indicated 
that the test is being used widely in diagnostic centers and dispensaries 
and in the offices of individual physicians 
Helm 8 recently has suggested that perhaps the sedimentation rate is 
being used too routinely in general medical practice The value of the 
test in determining the prognosis and progress of disease has been ques- 
tioned 8 There seems to be one point on which most investigators 
agree, however, namely, that the test is of definite value in indicating 
the presence of orgamc disease Not infrequently, even before the 
disease can be recognized by the other usual clinical and laboratory 
methods, the presence of disease is suggested by an increased sedimen- 
tation rate 

The test is nonspecific and is of little value in distinguishing dif- 
ferent diseases It appears that the sedimentation rate varies with the 
amount of cellular destruction going on m the body 6 When the 
amount of destruction of tissue passes beyond the normal, the stability 
of the blood is seriously disturbed and the erythrocytes settle out 
quickly from the plasma The preponderance of evidence indicates 
that there is a direct correlation between the concentration of fibrino- 
gen in the plasma and the sedimentation rate of the erythrocytes 
Serum globulin seems to have a definite effect, at times, and there is 
some evidence that the concentration of cholesterol in the plasma in- 
fluences the sedimentation rate 7 

The simplicity of the test is one of its greatest assets The technic 
is very simple, no elaborate equipment is needed and the results are 
known within an hour A modified Westergren method of determin- 
ing the sedimentation rate is widely used 1> - The only special apparatus 
required is a Westergren tube and rack It is also convenient to use a 
e with a mark indicating 5 c c This may be a graduated centrifuge 
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tube oc a plain test tube with a mark at the 5 c.c level The only 
reagent necessary is a 3 8 per cent solution of sodium citrate The fol- 
lowing technic is found to be satisfactory Five-tenths cubic centim- 
eter of a 3 8 per cent solution of sodium citrate in distilled water is 
placed in a tube, and to this is added 4 S c c of venous blood After 
the tube has been inserted set end times to insure miming, a Westcrgren 
tube is filled to the 200 mm. mark in a strictly vertical position at room 
temperature The height of the column of plasma m the Westergren 
tube is read at the end of one hour and reported in terms of millim- 
eters of sedimentation in one hour In order that the test be accurate, 
certain factors must be emphasized The tube must be absolutely 
vertical, the glassware must be clean, the test must be done within 
three hours after collection of the blood, and the temperature should 
be between 20° and 25° C. 

With this method the normal sedimentation rate of men’s erythro- 
cytes is from 0 to IS mm, in one hour, and the normal rate for healthy 
women is from 0 to 20 mm Slightly derated sedimentation rates are 
caused by so many factors that their significance is questionable. It is 
only when the sedimentation rate exceeds 30 mm per hour that much 
importance can be attached to it. 

When the sedimentation rate is used as a routine diagnostic test, 
certain problems arise in the interpretation of the results A full con- 
sideration of all the diseases associated with an elevated sedimentation 
rate is beyond the scope of this paper Fundamentally, any condition 
which produces significant destruction of tissue wall cause an increased 
sedimentation rate,* 8 13 therefore, most acute and chronic infections 
malignant lesions, acute intoxications and certain endocrine disturb- 
ances will be associated with an abnormal rate. A careful history and 
physical examination usually will reveal or suggest the cause for the 
elevated rate. Confirmatory laboratory tests mav be necessarv 

Not infrequently, how'ever a markedly elevated sedimentation rate 
will be found in a case in which there is no objective organic disease 
The problem then is to determine, if possible, the cause for the ele- 
vation of the rate. The explanation may be found by means of other 
routine laboratory tests It is the custom in most diagnostic clinics to 
do routine unnalyses and to make blood counts Serologic tests for 
syphilis arc also usually a routine procedure. If the sedimentation 
rate is being used as an office procedure and these tests have not been 
earned out, an erythrocyte count is the first procedure indicated, in- 
asmuch as anemia will cause an increase m the sedimentation rate. A 
cukQcytc count will indicate the presence of relatively severe infec- 
tions or blood dvscrasias, urinalysis will disclose whether or not there 
is an infection of the urinary tract, and serologic tests for syphilis are 
indicated inasmuch os an ele\ated sedimentation rate will almost al- 
ways be found when active syphilitic lesions are present. 11 Rocntgeno- 
°gic examination of the thorax certain! \ i« indicated, as the sedimentn 
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tion rate has been shown to be a very sensitive indicator of active 
pulmonary tuberculosis and of nontuberculous processes m the lungs 
Physical examination of the thorax often will fad to reveal these le- 
sions When the history, physical examination and the previously men- 
tioned laboratory procedures fad to reveal any evidence of organic 
disease, the problem of accounting for the elevated sedimentation rate 
becomes definitely more difficult 

In one of the general medical sections at the Clime, the sedimenta- 
tion rate has been performed as a routine diagnostic procedure Because 
of rather general agreement that an elevation of the sedimentation 
rate usually indicates the presence of disease, careful study has been 
given to those cases m which there is a high rate but m which the 

TABLE 1 —OBSCURE DISEASES OFTEN ASSOCIATED WITH AN ELEVATED SEDI- 
MENTATION RATE 

I Generalized infection 

A Atypical rheumatic fever 
B Early rheumatoid spondylitis 

G Fungous infection, such as abdominal actinomycosis 
D Parasitic infection, such as malaria in die apyrexial stage 
II Locahzed infections 

A Abscess of the liver 
B Tuberculosis of bone 

III Malignant lesions 

A Carcinoma of the pancreas 
B Carcinoma of the liver 
C Hypernephroma 
D Carcinoma of the prostate gland 
E Multiple myeloma 

IV Lymphoblastoma 

V Acute intoxications, such as lead poisoning 
VI Endocrine disorders, such as early Addison’s disease 
VII Vascular occlusion or inflammation, such as a mild, rather silent 
type of coronary occlusion 
VTTI Diseases of the liver, such as cirrhosis 

results of physical examination and routine laboratory tests are essen- 
tiallv negative The routine laboratory tests which customarily are 
made include a leukocyte count, ervthrocyte count, hemoglobin deter- 
mination, urinalysis, flocculation test for syphilis, and a roentgenologic 
examination of the thorax The history often is helpful in establishing 
the diagnosis At other times, however, even the history is non- 
contnbutory 

In interpreting the significance of a markedly elevated sedimenta- 
tion rate it must be remembered that the sedimentation rate returns 
to normal only very slowly Moen and Reimann 9 have pointed out 
that normal rates usually are not obtained before one to two months 
after the acute phase of pneumonia Ham and Curtis have shown that 
a single injection of typhoid vaccine will cause elevation of the rate 
as long as ten days Markedly elevated rates will often be found 
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two months after clinical recovery from severe septicemia- Therefore, 
elevated sedimentation rates arc of no significance in cases in tv Inch 
the patients have had a severe acute infection m the preceding t\ ecks 
Furthermore, when an elevated sedimentation rate is found, the test 
should be repeated after a period of time This will serve as a safeguard 
against laboratory errors Moreover, much more importance should be 
given to a sedimentation rate which is increasing or which remains 
markedly elevated than to one which is steadily approaching normal. 

Table 1 lists some of the rather obscure diseases which may cause a 
marked elevation of the sedimentation rate In this group of diseases 
the results of physical examination and routine laboratory tests may be 
negative and the history mav not be diagnostic. The sedimentation 
rate may be markedly elevated 

There are undoubtedly many other diseases which could be added 
to this table. However, this claskficaoon will serve as a guide to some 
of the obscure or occult diseases which arc often associated with an 
elevated sedimentation rate. 

REPORT OF CASES 

I shall report two cases which illustrate the value of the sedimenta- 
tion rate as a routine procedure and the attention which must be paid 
to an elevated sedimentation rate. 


Case 1 —The patient was a white man forty nine years of age He was first 
seen at the dime on March 26, 1942 His chief complaints were of chronic 
fatigue and recurrent episodes of severe doziness. He had had no episodes of true 
vertigo The result* of physical examination, including a complete neurologic 
examination, were essentially negative, except for a mild chronic prostatins. The 
blood pressure wax 110 mm. of mercury systolic and 70 mm. diastolic. The value 
for the hemoglobin was 13 1 gm per 100 <^c. of blood The erythrocyte count 
was 4,620,000 The leukocyte count wax 8,400 and the differential count was nor- 
nul. A flocculation test for syphflu was negative. Urinalysis did not reveal any 
abnormality Roentgenograms of the thorax revealed calcification of the pleura 
at the base of the right lung but were otherwise normal A roentgenogram of the 
head was normal The sedimentation rate determined by the Wcstergren method 
was 60 mm at the end of one hour 

In view of the negative results of physical examination and laboratory rests, 
the symptoms would have been considered functional in nature if it had not been 
for the liigh sedimentation rate He was therefore kept under observation and 
typical Addisons disease developed subsequently 


Case 2.— The patient was a whrte man fift> -seven years of age. He was first 
*wi at the Qfmc In April 1942 He gave a history of recu r rent attacks of low 
back pain There had been no sciatic extension of the pain and coughing had nor 
aggravated the distress. Changes m the weather had no effect, and there was no 
raffneu noted on arising The results of physical examination were essential!} 
negative. Motions of the back were normal. The leukocyte count was J 300 and 
the value for the hemoglobin 13 1 gm per 100 c.c. of blood. Urinalysis did not 
reveal art} abnormalit> Roentgenologic examination revealed narrowing of the 
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fourth and fifth lumbar interspaces, but otherwise did not disclose any abnor- 
mality The value for the blood urea was 30 mg per 100 c c The value for the 
serum phosphatase was 1 2 Bodansky units The sedimentation rate determined 
by the Westergren method was 59 mm in one hour on one occasion and 67 mm 
on another 

The patient was suspected of having a protruded intervertebral disk, but there 
was little objective evidence for such a diagnosis The high sedimentation rate 
indicated the presence of some active disease However, there was no evidence 
of a spondylitis In spite of extensive investigation, a definite diagnosis could not 
be reached, and it was felt that the patient should be kept under observauon 
Subsequent examinations later revealed the presence of multiple myeloma This 
man’s trouble would have been considered purely mechanical in nature if the 
markedly elevated sedimentation rate had not been found 

COMMENT 

In both of these cases the sedimentation rate played a very sig- 
nificant role in indicating the presence of disease, although the results 
of physical examination and other laboratory tests were negative 
As stated previously, certain laboratory procedures are indicated 
when a high sedimentation rate is encountered and the disease is ob- 
scure A leukocyte count, an erythrocyte count, a urinalysis, a floccu- 
lation test for syphilis and a roentgenologic examination of the 
thorax are essential If the results of these tests are negative, certain 
other laboratory tests may at times be of value 
Determination of the concentration of serum protein often will 
reveal some gross abnormality m the protein metabolism and will 
serve as a lead to the diagnosis For example, an excessively high con- 
centration of serum globulin is suggestive of multiple myeloma 
Determination of the alkaline and acid phosphatase level in the blood 
occasionally will indicate the presence of a metastatic malignant lesion 
A hver function test may at times be indicated, inasmuch as cirrhosis 
of the hver or metastatic lesions in the hver occasionally cause a 
markedly elevated sedimentation rate 
Examination of special blood smears often will give information 
which is very helpful m establishing the diagnosis of an obscure dis- 
ease 

Electrocardiographic findings in the presence of an elevated sedi- 
mentation rate occasionally will establish the diagnosis of coronary 
occlusion when the history is not diagnostic 
Even in spite of careful study, there will be an occasional case in 
which no adequate explanation for the increased sedimentation rate can 
be found In such instances, the physician must rely on his clinical 
judgment and not become confused by the results of a single labora- 
tory test. However, it should be remembered that repeated studies 
have consistently shown that an elevated sedimentation rate is usually 
a sign of the presence of organic disease Therefore, when possible, it 
is wise to keep in touch with a patient who has an elevated sedimen- 
tation rate but no other evidence of organic disease, until the rate has 
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returned to normal or the cause for the elevation of the rate has be- 
come apparent, 

SUMMARY 

The erythrocyte sedimentation rate is a simple test which can be 
used effectively as a routine diagnostic procedure in office practice as 
well as in large clinics Its greatest value \\ hen it is used as a routine 
procedure is that it may call attention to obscure or occult diseases 
before these diseases can be recognized by the usual clinical and 
laboratory methods, A complete history, physical examination and 
certain other laboratorj tests are indicated m those cases in which a 
high sedimentation rate is found and m which no specific disease is 
evident, 
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It is well recognized that symptoms and signs of disturbance of the 
peripheral circulation may occur in the absence of any demonstrable 
organic disease of the vascular system. Such disturbances have been 
thought to be on a functional basis and frequently have been con- 
sidered as functional vascular disease One form of functional vascular 
disease is that m which spasm of the arteries or arterioles produces 
changes in color of the skin In some instances the artenal spasm is 
severe enough to produce marked pallor and even the waxy color of 
the so-called dead finger In other instances the changes in the periph- 
eral circulation are of such degree that only a bluish (cyanotic) dis- 
coloration results It has long been known that even moderate exposure 
to cold or an emotional upset would produce vasospasm with color 
changes in the skin of the extremities of certain persons 

Raynaud first emphasized that functional disturbances m the periph- 
eral circulation at times may become severe and that they occasionally 
result in changes in the integrity of the skm and even m symmetrical 
gangrene He noted that changes in color of the skm of the extrem- 
ities indicative of disturbances in circulation could occur in the ab- 
sence of any evidence of occlusive artenal disease He was not aware, 
however, that these vasospastic changes also could be induced by cer- 
tain occlusive arterial diseases and that they might occur m manv 
other conditions involving organic disease of the blood vessels, the 
nervous system or skin Following Raynaud’s description, many of 
the conditions associated with color changes in the skin of the extrem- 
ities, including symmetrical gangrene of the members, were termed 
“Raynaud’s disease ” Hutchinson was the first to recognize clearly 
that Raynaud had not described a separate entity when he described 
the intermittent color changes occurring on exposure to cold and the 
symmetrical gangrene which sometimes was observed m association 
with these intermittent color changes Hutchinson wrote, “all who 
have studied m any detail the cases which have been grouped together 
under the name of Raynaud’s disease will admit that the time has 
arrived when they ought to be classified They are not all ahke nor 
do they all tend to the same result It would be well indeed if we 
could cease to use the term Raynaud’s disease and speak rather of 
Raynaud’s phenomenon The latter expression is capable of having 
assigned to it a clear and definite meaning, the former is not The 
phenomena in question are those of acroteric asphyxia and are liable 
to variation at different tames, being in many cases distinctly paroxys- 
mal and are to be explained by reference to the influence of the 
nervous system upon the blood vessels Many of the cases which 
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have been quoted as examples of Raynaud’s disense are, however, com- 
plicate or even primarily induced by organic disease of the skin 
(sclerodermia), the blood vessels or the heart ” 

Hutchinson, besides suggesting use of the term ‘ Raynaud’s phenom- 
enon’ to connote the episodes of color change in the extremities, recom- 
mended the use of further terms to indicate the underlying cause of 
the phenomenon, for example “traumatic Ray nnud s phenomenon.” 

By “Raynaud’s phenomenon” is meant the occurrence of intermit- 
tent episodes due to a vascular disturbance either primary or secon- 
dary, resulting m color changes of the extremities, principally the 
fingers and toes and less frequently the hands, feet, nose and ears 
initiated by exposure to cold and less frequently by emotional or 
nervous strain and stress 

In a small group of cases in which Raynaud’s phenomena are pres- 
ent, however, it is impossible to demonstrate, even after the lapse of 
several years, any occlusive arterial disease or, in fact, any cause for 
the functional vascular changes. To this group the term “Raynaud’s 
disease" may stall be applied 

CLINICAL DESCRIPTION 

The t> pical history in Raynaud’s disease is that of a young woman 
who first observed color changes of the type of Raynaud s phenom 
enon on exposure to cold Usually the onset of such alterations in 
color is not striking, although in some instances they may be called 
dramatically to the patients attention by an acute episode of pallor 
in one or two fingers on exposure to cold, the so called dead finger 
phenomenon In the early stage of the disease, only the tips of the 
fingers of both hands are involved Later, the changes in color of the 
skm involve more of the proximal parts of the fingers until, in the 
late stages, the modifications m color may extend back to invoh e rhe 
hands. The color changes may consist of cyanosis solely or pallor 
solely but more commonly the variation in color is in three phases 
Pallor, cyanosis and rubor Symptoms are worse in the cold season and 
better m the warm season. Pam is not a prominent symptom during 
the attack or in the interval between attaclcs Paresthesia, however, 
does occur commonly during the attack and consists of numbness, 
tingling, burning, a feeling of tightness, a “pins and needles” sensation 
or a stacking sensation m the fingers. During the attack, the fingers are 
cold and in many instances there is actual diminution of sensory 
acuity In some cases slight swelling of the involved fingers may occur 
and, m others, the swelling may persist even during the interval be- 
tu een the attacks 

In the progressive or advanced stages of Ravnaud s disease the 
Rav naud s phenomenon mav become disabling in its seventy and fre 
quency The attacks may occur on exposure to a slightly cool environ- 
ment and under almost any emotional stress, consequently cv en the 
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warmer weather of the summer season may afford little relief In many 
instances, sclerodermatous changes of considerable degree may affect 
the skin of the involved parts and may result in considerable inter- 
ference with the normal use of the extremity, particularly of the 
fingers Although extensive gangrene does not occur, the gangrenous 
ulcerations on the tips of the digits may be persistent and may cause 
considerable pain and discomfort In an occasional instance these lesions 
may become infected and it may be necessary to amputate the distal 
parts of the involved finger or fingers I have never seen a lesion in 
Raynaud’s disease necessitating the amputation of a toe or of more 
than a portion of a finger 


DIAGNOSIS 

If the term “Raynaud’s disease” is to be continued in use, strict 
adherence to accepted criteria for diagnosis must be observed The 
medical literature is greatly confused by many cases in which an in- 
correct diagnosis of Raynaud’s disease has been made Since it has be- 
come more widely recognized that symmetrical gangrene does not 
occur solely, or even usually, m Raynaud’s disease, mistakes in the 
diagnosis of Raynaud’s disease have become fewer 
Identification is relatively easy if the diagnosis of Raynaud’s disease 
is made only in cases m which Raynaud’s phenomenon occurs with- 
out evidence of secondary cause and in which it is bilateral It should 
have existed long enough in each case for any secondary cause to have 
become evident before a final diagnosis of Raynaud’s disease is made 
The criteria for making a diagnosis of Raynaud’s disease may be 
summarized briefly as follows ( 1 ) episodes of Raynaud’s phenomenon 
excited by cold or emotion, (2) bilaterakty of the Raynaud’s phenom- 
enon, (3) absence of gangrene or, if present, its limitation to minimal 
grades of cutaneous gangrene, (4) absence of any other primary dis- 
ease which might be causal, such as occlusive arterial disease, cervical 
nb or organic disease of the nervous system and (5) history of symp- 
toms being noticed for two years or longer 

The most important point in making the diagnosis is the elimina- 
tion of any possible secondary factors which within reason may be the 
cause of Raynaud’s phenomenon It should be remembered that sec- 
ondary Raynaud’s phenomenon is much more common than Ray- 
naud’s disease 

DIFFERENTIAL DIAGNOSIS 

In making the differential diagnosis, inquiry should be made as to 
possible contact with heavy metals and ergot The family history of 
similar disturbances affecting other members of the family also may 
be helpful. When Raynaud’s phenomenon has been restricted to one 
finger or to one extremity for a long period, some secondary causa- 
tive factor should be suspected ^Vhen Raynaud’s phenomenon occurs 
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m a man, it should be suspected of being due to thrombo-anguns 
obliterans or to some other organic factor 

In making a differential diagnosis of Ray naud’s disease from other 
diseases the prime objectne is to rule out occlusive arterial disease 
Thrombo-angllhs Obliterans (Table 1) —A review of the literature of 
vascular disease soon indicates that the disease which is most commonly 
confused with Raynaud s disease is thrombo angutas obliterans Three 
reasons are tnainh responsible 1 The emphasis which Ravnaud gave 
to the symptom of symmetric gangrene resulted in confusion in diag- 
nosis and man) cases in which some degree of occlusive arterial disease, 
usuall) thrombo-anguns obliterans v as present were considered to 


TABLE —DIFFERENTIAL DIAGNOSIS OF RAYNAUD’S DISEASE, THROMBO- 
ANGIITIS OBLITERANS AND ARTERIOSCLEROSIS OBLITERANS 



Raynaud s 

Disease 

Thrombo-anfiUii 

Obliterans 

Arteriosclerosis 

Obliterans 

Sex 

Females In 

70 per cent of cases 

Males In 

98 per cent of cases 

Maks In 

85 per cent of cases 

Axe of oract years 

12 to JO 

20 to 40 

Mora than 50 

Cofor ch«nsa 

Rsynsud i phenomenon 
Postural color change 

100 per cent of esse* 
Absent 

JOper cent of cases 

100 peT cent of esses 

10 per cent of cases 

100 per cent of cases 

Gangrene (if promt) 

Limited to small areas of 

1 »Wti 

Minimal to extensive 

Minimal to extensive 

InroiTciocnt of upper 
extremities 

1 Almost all cases 

■10 per cent of cases 

Rare 

Involvement of lower 
extremities 

Usual but leai frequently 
than upper extremities 

98 per cent of cases 

100 per cent of cases 

Symmetry 

Bilateral and symmetrl 
cal 

Asymmetrical but usually 
bilateral 

Asymmetrical but usually 
bilateral 

Peripheral arterial 
Pdntfon* 

Present 

Impaired or absent 

Impaired or absent 

C^lrified arteries 

Absent 

Usually absent 

Usually present 

Superficial phlebitis 

Absent 

<0 per cent of cases 

Absent 

^CTosderoderma 

Nans or modem t 

Absent 

Absent 


ha\ e been cases of Raynaud s disease in subsequent descriptions 2 Ra\ - 
oaud's phenomenon often occurs in both the upper and lower extremi- 
ties in the earlv stages of thrombo-anguns obliterans 3 The symptoms 
of Raynaud’s disease and of thrombo-anguns obliterans usually begin 
in early adult life. 

The dtfferennal diagnosis benveen these two condiuons is not un- 
nsuall) difficult. The difference m sex incidence alone should indicate 
the differennal diagnosis in the majonty of cases inasmuch as Ray- 
naud s disease occurs largely among females and thrombo-anguns ob- 
literans, largely among males In thrombo-anguns obbterans one ex- 
tremity is usually imohcd first, whereas in Ra>nauds disease both 
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upper extremities are usually involved first Raynaud’s phenomenon 
when present in association with thrombo-angiins obliterans, is likely 
to involve only one or two digits even in the late stages of the disease 
A history of recurring superficial phlebitis also should arouse suspicion 
of thrombo-angntis obliterans as this does not occur in Raynaud’s dis- 
ease The final diagnosis of thrombo-angiitis obliterans can be made by 
the demonstration of permanent arterial occlusion which, if present, 
rules out the possibility that the patient under consideration has Ray- 
naud’s disease In an occasional case, particularly in cases of thrombo- 
angiitis obliterans in which only the digital arteries are involved, an 
arteriogram is necessary in order to demonstrate the presence or ab- 
sence of occlusive arterial disease 

Arteriosclerosis Obliterans (Table 1 ) —Raynaud’s phenomenon rarelv 
occurs in its typical form in arteriosclerosis obliterans and, when it 
does occur, usually only one or two digits are involved and usually pal- 
lor is an outstanding feature, with cyanosis being minimal or absent 
Age and sex are of great significance in consideration of a diagnosis of 
arteriosclerosis obhterans Raynaud’s disease rarely begins in persons 
within the age limit in which arteriosclerosis obhterans occurs, namely, 
after fifty years of age Evidence of arteriosclerosis, of signs of other 
senile changes and of occlusive arterial disease, of course, will immedi- 
ately point to a diagnosis of arteriosclerosis obliterans As in thrombo- 
angiitis obliterans, the lower extremities are first and more extensively 
involved in arteriosclerosis obhterans, contrary to the involvement 
wluch occurs in Raynaud’s disease In an occasional instance estimations 
of the fat m the blood are of value in differential diagnosis In arterio- 
sclerosis obhterans the blood lipoids in many instances will be found to 
be elevated markedly whereas they are almost never markedly elevated 
in uncomplicated Raynaud’s disease 

Acrocyanosis (Table 2) —The sex and age of patients who have acro- 
cyanosis and Raynaud’s disease are similar Both diseases usually attack 
young women In acrocyanosis, however, the episodic nature of the 
color changes is not nearly so striking as it is in Raynaud’s disease In 
acrocyanosis, the changes in color of the skin consist mostly in cyanosis 
wluch is of a diffuse nature and is more permanent than m Raynaud’s 
disease Although the color changes m acrocyanosis may be inci eased 
by cold, there is often little effect from heat and vasodilatation Necrosis 
and ulceration of the finger tips sometimes occur m the late stages of 
Raynaud’s disease, whereas such changes almost never occur in acro- 
cyanosis 

Livedo Recficularis and Chronic Pernio (Table 2) —Livedo reticularis 
easily is distinguished from Raynaud’s disease by the permanent, retic- 
ulated pattern of the color changes These color changes usually in- 
volve all four extremities and sometimes the trunk, whereas, m Ray- 
naud’s disease, usually only the hands and feet are involved 

Chrome pernio, a form of chilblains, is distinguished by the appear- 

ce, about and above die ankles, of typical, superficial skin lesions 
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which appear m the cool seasons and disappear during the warm sea- 
sons The patient suffering from chrome pernio may also have cold, 
cyanotic feet and hands, but, in the uncomplicated case, Raynaud’s 
phenomenon does not occur 

Acroscleroderma (Table 2) —There is seldom any difficulty m distin- 
guishing between the late stages of primary scleroderma and Raynaud’s 
disease However, in the early stages of primary scleroderma there may 
be considerable difficulty in determining whether the condition is the 
condition just named or Raynaud’s disease In attempting to establish 
the difference it is important to determine whether the Raynaud’s phe- 
nomenon began before or after the onset of noticeable changes in the 
skin or periarticular tissues If the Raynaud’s phenomenon occurred 
before any changes in the skin were noted and if it has persisted for 
months or several years with only minimal sclerodermatous changes, 
then it is likely that Raynaud’s disease is present In the later stages of 
primary scleroderma the sclerotic changes involve the skin of the arms, 
face, chest and neck, these regions are not involved in the color changes 
In Raynaud’s disease, however, the changes in the skin occur only in 
or near the sites at which the color changes have been most marked, 
usually in the ends of the fingers or toes 
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THE EFFECT OF SMOKING CIGARETS AND THE INTRA 
VENOUS ADMINISTRATION OF NICOTINE ON THE 
HEART AND PERIPHERAL BLOOD VESSELS 

Grace M Roth, John B AIcDonald* and Charles Sheard 

Perhaps there is no more controversial subject today than the effects 
of smoking tobacco on the heart and peripheral blood vessels There 
are many excellent papers on this subject but, in spite of all the com- 
prehensive stork, complete agreement among the various investigators 
is still lacking For the most part this subject has been concerned with 
three major controversies (1) whether the smoking of tobacco is an 
etiologic factor in organic circulators disease, (2) svhether vasocon- 
striction of the peripheral blood vessels takes place and to svhat degree 
as the result of smoking of tobacco, and (3) svhether the effect is pro- 
duced b) the cigaret paper, the tobacco smoke, tire nicotine or the 
mechanical act of smoking In regard to the first controversy, experi- 
mental, clinical and statistical evidence has shosvn that smoking of to 
bacco most likely is onl) a contributory factor and not the exciting one 

The existence of vasoconstriction of the peripheral blood vessels may 
be determined by an increase in blood pressure and pulse rate, by a 
decrease of the cutaneous temperatures of the extremities or by a 
decrease of the velocity of blood flow of the peripheral vessels of the 
extremities as measured b) the plethysmograph. Most investigators 
have agreed that an elevation of blood pressure and pulse rate occurs 
during smoking of tobacco Definite vasoconstriction of the periph- 
eral blood vessels as evidenced by a decrease of the cutaneous tempera- 
ture of the extremities has been reported bv Maddock and Coler,® 
arker, 1 Wnght and Moffat 15 and Lampson 8 and Moser and Mad- 
ock 11 With the exception of Mulinos and Shulman 1_ the investiga 
tors generally have reported that smoking of tobacco causes a decrease 
01 P cn pheral blood flow as measured by the plethysmograph Mulinos 
and Shulman attributed the decrease in blood flou to deep breathing 
Similarly Snuthsvick 18 reported a decrease in blood flow through the 
linger by immersion of the contralateral hand in cold svater, by a loud 
noise or even by an unpleasant thought. 

In regard to the precipitating factor svhich produces the vasocon- 
striction, Barker 1 in 1933 presented esudence that the effect of smoking 
on the pcnpheral blood s essels svas due to the absorbed portion of the 
tobacco smoke and not to the cigaret paper Other ins esngators have 
s hosvn that the subs tances contained in tobacco smoke absorbed b\ the 
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body are pyridine bases, carbon monoxide and nicotine The pyndine 
compounds are irritating to the mucous surface and for the most part 
the amounts absorbed are too small to be of physiologic interest Other 
investigators have found that the average saturation of carbon mon- 
oxide in the blood of smokers who inhaled was about 5 per cent in con- 
trast to the 15 to 20 per cent saturation necessary to cause disagreeable 
symptoms in normal individuals Maddock and Coller 10 and Moyer and 
Maddock presented evidence that the vasoconstriction produced by 
smoking standard cigarets was analogous to that produced by the in- 
travenous injection of a similar amount of nicotine contained m the 
standard cigaret Furthermore, they, as well as Wright and others, noted 
that smoking cigarets wluch did not contain nicotine produced no 
appreciable effects on the cutaneous temperature of the extremities 
Goetz 4 in 1942 reported that the decrease m peripheral blood flow was 
first the result of reflexes due to the irritating effect of the smoke upon 
the mucosa of the lung and later due to the nicotine absorbed and ac- 
cumulated during smoking Haag 5 further supported the evidence of 
the role of nicotine when he demonstrated m animals that the rises of 
blood pressure occasioned by the intravenous injection of smoke solu- 
tions were proportional to their nicotine content 

In 1943, three interesting papers on smoking appeared Johnston 7 in 
England added support to the nicotine theory in that he assumed that 
smoking of tobacco is essentially a means of administering nicotine 
He felt that smokers showed the same attitude toward tobacco as ad- 
dicts to a particular drug He gave nicotine both hypodermically and 
intravenously and derived the same response as from the inhalation of 
tobacco smoke 

Weatherby 14 found that vasoconstriction took place after smoking 
standard cigarets and when nicotine was removed from standard cigar- 
ets and the demcotimzed cigarets were smoked the vasoconstriction 
was abolished almost completely Restoration of the original nicotine 
content to such cigarets restored the original effects, indicating that 
nicotine is the most important agent which contributes to the circu- 
latory and cutaneous changes and not the altered respiratory move- 
ments associated with smoking, as suggested by Mulinos and Shulman 
He also noted that when the subjects were ambulatory, vasoconstric- 
tion of the peripheral blood vessels did not occur during the smoking 
of standard cigarets 

In contrast, Evans and Stewart 2 found a similar decrease in peripheral 
blood flow with reduction of the cutaneous temperature of the ex- 
tremities as a result of smoking standard cigarets, demcotimzed cig- 
arets or cigarets not containing any nicotine (com silk) They at- 
tributed these changes to sympathetic stimulation brought about by 
the irritating effect of smoke upon the respiratory tract, and not to 
the nicotine content of the cigarets Thus the third controversy still 
exists In addition, some investigators felt that habitual smokers devel- 
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oped a tolerance to tobacco and had little, if any, physiologic response 
to smoking 

PROCEDURE 

Observations were made on four male physicians and nvo female 
technicians whose ages ranged from twentv-two to forty-one years 
All were habitual smokers and inhaled during smoking As they were 
accustomed to the procedure m the ps> chrometnc room psychic 
stimulation was at a minimum. 

Standard cigarets of different brands bought on the open market 
were used As a control, cigarets made of com silk were smoked. 
Comparative studies with standard cigaret paper and French ashlcss 
agaret paper were used with both standard cigaret tobacco (1 gm ) 
and com silk to investigate the possibibty of an irritating factor in the 
preparation or bleaching process of the paper A popular British 
cigaret filter holder also was used with the standard cigarets 

Data were obtained in a constant temperature room with an environ- 
mental temperature of 78° F (25 5 ° C), with a relative humiditv of 40 
per cent. The subjects fasted for fifteen hours previous to the test, 
during the test they wore lightweight short pajamas and were in the 
supine position on comfortable beds 

The temperatures of the plantar surface of the first and third toes 
of both feet and the volar side of the distal phalanges of die first and 
third fingers of both hands were measured by means of copper Con- 
stantin thermocouples. In many instances mouth temperatures were 
noted before and after smoking and in several instances rectal tempera- 
tures were recorded simultaneously with those of the fingers and toes 
When fairly constant readings of the cutaneous temperatures had been 
obtained and after the basal blood pressure and pulse rate had been 
determined, smoking was begun Simultaneous determinations of the 
blood pressure, pulse rate and cutaneous temperature were obtained at 
intervals of one minute during the smoking period, which generally 
a ^tod ‘Tout twelve to sucteen minutes The subjects inhaled the 
tobacco smoke with them accustomed depth and frequenej The ob- 
servations were continued for thirty minutes to one hour after smok- 
■ng was discontinued. An attempt was made to avoid all unnecessary 
noise and other stimuli which might produce vasoconstriction during 
this period In addition, a cold pressor test was done on each subject 

RESULTS 

Sixty -sue observations were made on six normal subjects who were 
inveterate smokers and all of them inhaled Unless otherwise stated 
the cutaneous temperature was measured w hile the subjects w ere rest- 
ing m the supine position wearing hghtw eight short pajamas. When an 
unlightcd cigaret was puffed for the period it usually took to smoke 
two standard cigarets, there was little or no change of the cutaneous 
temperature of the extremities, of blood pressure or of the pulse rate 
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Fig 144 —Effect of puffing on an unlighted cigaret, smoking two com silk 
cigarets and smoking two standard cigarets on the cutaneous temperature of the 
extremities, blood pressure and pulse rate of the same subject The cutaneous 
temperature curves of only one toe and one finger are shown The control period 
in each instance was thirty minutes (Authors’ article in JAMA, Vol 125 , 
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fig 145 Effect of smoking two standard cigarets on the cutaneous tempera 
ture o t ic extremities the blood pressure and the pulse rate of the same subject 
uhile sitting and during slow walking Note the decrease of the cutaneous tem 
perature (Authors’ article in JAMA, Vol 125 ) 
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(fig 144) This Mas m accord w ith the findings of Evans and Stewart 
When cn o corn silk cigarcts w ere smoked, there was a decrease of the 
cutaneous temperature in onh two instances of 0 1° to 0 7° C in the 
toes with a decrease of 0 to 2 0° in the fingers, and the blood pres- 
sure and pulse rate were practically unchanged (fig 144) The effect 
of smoking com silk cigarets was not irritating as evidenced by the 
absence of nasopharyngeal irritation and coughing When two stand 
ard cigarets were smoked there was an aicrage decrease in the skin 



I4S.— Effect of smoking two standard cigarets on tbe cutaneous tempera 
lure of the extremities, the blood pressure and the poise rate of 3 normal snb- 
Itcis characterized by three different basal metabobc rates. When the basal meta- 
oohe rate ix low the cutaneous temperature of the toes is correspondingly low 
'idien the basal metabolic rate a high the cutaneous temperature or the toe* i* 
'fth (Authors article in Jj\ M A., \ ol pf ) 

temperatures of the toes of 1 8° C. with a range of 0 7° C to 4 3° C. 
while m the fingers the average decrease was 3 2° C with a range 
from I 2° to fi 5° C The greatest decrease in any one digit was 4 3 U 
for the toes and 7 7° C. for the fingers , 

When French ashlcss cigaret papers w ere used with the amount o 
tobacco in a standard cigaret or with com silk, the effect on t e 
eutaneous temperatures of the extremities, blood pressure and pulse 
r J te corresponded to the effect produced bv the respective cigare 
wlone. The British filter holder together with standard cigarets pro 
duced the same decrease in cutaneous temperature of the dtrcmio 
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and the same increase of blood pressure and pulse rate as did the 
standard cigarets alone 

Since the criticism has been made that not many individuals smoked 
while in the supine position in bed, observations were made when the 
subject was fully clothed and m a sitting position and during slow 
walking The thermocouples were placed inside the socks and shoes 
Observations were first made during a thirty minute control period, 
then during the period when two standard cigarets were smoked (fig 
145) The decrease m the cutaneous temperature of the extremities 
was similar to that found under basal conditions and these results were 
contrary to those of Weatherby 


Before *raoking Afier saoking After *moking While receiving While receiving 
tno standard corn silk Intravenous intravenous 



lug 147 —Electrocardiographic tracings taken on the same subject on differ- 
ent days In the tracings the heart rate is the same before smoking, after smoking 
com silk and while physiologic salt solution was being administered intravenously, 
and the amplitude of the T waves does not vary more than from 0 5 to 10 mm 
The heart rate after the subject had smoked two standard cigarets was 100 beats 
per minute, while the subject was receiving nicotine intravenously the rate was 
110 beats per minute The amplitude of the T waves decreased about 1 mm more 
as the result of intravenous administration of nicotine than during the smoking 
of two standard cigarets There was a definite decrease both from smoking two 
standard cigarets and from the intravenous administration of nicotine, averaging 
between 1 and 3 mm (Authors’ article in J A M A , Vol 125 ) 


As has been previously shown, there is a more or less linear relaaoii- 
ship between the skin temperature of the toes and the basal metabolic 
rate V\ hen two standard cigarets were smoked, the decrease in the 
sun temperature of the toes was partially dependent upon whether the 
asa meta o ic rate was low or high The different decreases in the 
slun temperature of the toes and the fingers with various basal me- 
tabolic rates are shown in figure 146 Furthermore, the basal metabolic 
SllT , » ™ 0lang of ™° *“»hrd cigarets and decreased 

ThL rLT g r° c °. m sdk by the particular sublets 

^ 6 S ”? dar t0 th ° Se of Goddard and Voss 3 and Evans and 
Stewart, who found an increase in 69 per cent of their subjects 
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The electrocardiographic tracing made before smoking in one case 
is shown m figure 147 All tracings made after smoking standard 
cigarcts liad resulted m an increase of heart rate averaging between 
16 and 36 beats per minute A decrease in the amplitude of the T 
waies was noted in all subjects The average decrease was between 1 
and 2 mm in all leads and in a few instances the T wave in lead ITI be- 
came iso-electnc The greatest decrease m amplitude ot the T waves 
was noted after the smoking of standard cigarets The tracings made 
after smoking com silk showed no changes in amplitude of the 1 
waives, the maximal decrease in amplitude of the T waves ranged be- 



Flg 148 —Effect of smoking two corn silk cigaretj, of smoking two standar 
Offarea and of an intravenous injection of 2 mg of nicotine on the cutaneous 
temperature of the extremioes, the blood pressure and the pulse rate of the same 
person, (Authors’ article in J.A .M A-, VoJ 125 ) 

tween 0 S and 1 0 mm , and in three instances there was a slight in- 
crease in amplitude of the T weaves. Changes in amplitude of the Q1 
were negligible and m no instance was there an increase m the PR or 
the QRS intervals Physiologic salt solution and nicotine also were 
administered intravenously After basal tracings had been made an in- 
fusion of isotonic solution of sodium chloride was started When basa 
tracings had been made under these circumstances without the patients 
O'uig aware of the change, 2 mg of nicotine was given through the 
same apparatus The electrocardiographic tracings made during t 
administration of physiologic salt solution resulted in no increase i 
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and the same increase of blood pressure and pulse rate as did the 
standard cigarets alone 

Since the criticism has been made that not many individuals smoked 
while in the supine position in bed, observations were made when the 
subject was fully clothed and m a sitting position and during slow 
walking The thermocouples were placed inside the socks and shoes 
Observations were first made during a thirty mmute control period, 
then during the period when two standard cigarets were smoked (fig 
145) The decrease in the cutaneous temperature of the extremities 
was similar to that found under basal conditions and these results were 
contrary to those of Weatherby 


Before looking Afier araoklng After smoking While receiving While receiving 
tno standard corn silk Intravenous intravenous 

cigarets saline nicotine 
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Jig 147 — Electrocardiographic tracings taken on the same subject on differ- 
ent days In the tracings the heart rate is the same before smoking, after smoking 
corn silk and while physiologic salt solution was being administered intravenously, 
and the amplitude of the T waves does not vary more than from 0 5 to 10 mm 
The heart rate after the subject had smoked two standard cigarets was 100 beats 
per minute, while the subject was receiving nicotine intravenously the rate was 
110 beats per minute The amplitude of the T waves decreased about 1 mm. more 
as the result of intravenous administration of nicotine than during the smoking 
of two standard cigarets There was a definite decrease both from smoking two 
standard cigarets and from the intravenous administration of nicotine, avenging 
between 1 and 3 mm (Authors’ article in J A M A , Vol 125 ) 


As has been previously shown, there is a more or less linear relation- 
ship between the skm temperature of the toes and the basal metabolic 
rate When two standard cigarets were smoked, the decrease in the 
skm temperature of the toes was partially dependent upon whether the 
basal metabolic rate was low or high The different decreases m the 
skm temperature of the toes and the fingers with various basal me- 
tabolic rates are shown in figure 146 Furthermore, the basal metabolic 
rate increased with the smoking of two standard cigarets and decreased 
with the smoking of two com silk cigarets by the particular subjects 
These results are similar to those of Goddard and Voss 3 and Evans and 
Stewart, who found an increase in 69 per cent of their subjects 
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The electrocardiographic tracing made before smoking in one case 
is shown in figure 147 All tracings made after smoking standard 
cigarcts had resulted m an increase of heart rate averaging between 
16 and 36 beats per minute A decrease in the amplitude of the T 
waves was noted in all subjects The average decrease was between 1 
and 2 mm in all leads and in a few instances the T wave in lead III be- 
came iso-electnc. The greatest decrease m amplitude of the T wnves 
was noted after the smoking of standard cigarets The tracings made 
after smoking com silk showed no changes in amplitude of the T 
waves, the maximal decrease in amplitude of the T waves ranged be- 
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the heart rate and m one instance in a decrease m the heart rate There 
was either no change in the amplitude of the T wave or a maximal 
decrease of between 0 5 and 1 0 mm After the intravenous administra- 
tion of nicotine the tracings showed an average mcrease of heart rate 
of between 30 and 40 beats per minute In all subjects there was an 
average decrease in amplitude of the T waves of between 1 and 3 mm 
m all leads and in a few instances the T waves demonstrated negativity 
in lead III Changes in amplitude of the QRS were negligible and in 
no instance was there an increase in PR or the QRS intervals 

A comparison of the results of smoking com silk cigarets, smoking 
two standard cigarets and an intravenous administration of nicotine was 
made on the same individual (fig 148) With intravenous administra- 
tion of physiologic salt solution for fifteen minutes previous to the 
injection of nicotine there was a slight decrease in the skin tempera- 
ture of the extremities in two of the subjects After the administration 
of 2 mg of nicotine there was a sharp decrease in the skin temperature 
of the extremities in all subjects, at least parallel to that produced by 
two standard cigarets 

While Hines and one of us (G M R 6 ) found an excessive rise of 
the blood pressure m patients with hypertension during smoking, m 
some normal individuals there may be a parallelism between hyper- 
reaction to the cold pressor test and hypersensitiveness to tobacco, in 
many other individuals hyper-reaction may be due to one or the other 
cause 

SUMMARY 

This investigation was begun primarily to determine whether ha- 
bitual smokers with normal blood pressure and pulse rate and normal 
vascular systems develop a tolerance to tobacco or demonstrate any 
physiologic changes as a result of smoking Vasoconstriction in these 
subjects was evidenced by a decrease m the skin temperature of the 
extremities and an increase in blood pressure and pulse rate during 
smoking of two standard cigarets An increase m the basal metabolic 
rate and changes in the electrocardiographic tracings also took place 
The blood pressure, pulse rate and electrocardiographic tracing was 
normal within five to fifteen minutes after the smoking ceased, while 
the peripheral vascular constriction, as evidenced by a decrease in skin 
temperature, persisted from a half to one hour There was some varia- 
tion m the degree of response to smoking in different individuals and 
m the same subject from day to day 

While most individuals smoke when sitting or walking, few obser- 
vations have been made under these circumstances Weatherby re- 
ported that mild physical activity inhibited the fall in skin temperatures 
of the extremities when smoking one cigaret. However, we found the 
same degree of vasoconstriction in our subjects who were fully clothed 
during the smoking of two cigarets while sitting or walking slowly as 
when they were at rest under basal conditions 
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Since \ asoconstncaon vvas not evident during the pufhng of an un 
lighted cigaret, and during the smoking of com silk cigarets, the me- 
chanical effort of smoking was not a factor in the production of vaso- 
constriction As Barker had previously stated, we found that various 
cigaret papers were not a factor in the production of vasoconstriction 
This leaves the absorbed products of the tobacco to be accounted for 
We had the opportunity of obscrv mg the effects of mcoane -done. We 
confirmed the observation of Maddock and Coller and Afoyer and 
Maddock in regard to the peripheral vasoconstriction as evidenced bv 
the decrease in skin temperatures and an elevation of blood pressure 
and pulse rate produced by both smoking of standard cigarets and by 
a similar amount of nicotine injected intravenously In addition, we 
compared for the first time the effect of smoking standard cigarets and 
the intravenous injection of a similar amount of nicotine on the 
electrocardiographic tracings of the subjects and found them strik- 
ingly similar 
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IRON DEFICIENCY AND ANEMIA ASSOCIATED WITH 
CARCINOMA OF THE PROXIMAL PORTION 
OF THE COLON* 

R Lee Clark, Jr ,f Marschelle H Power, Frank J Heck and 

Claude F Dixon 

The majority of opinions regarding anemia associated with car- 
cinoma of the right portion of the colon have been based on the study 
of specimens long after they have been removed and stored m fixing 
solutions and after the histories have become unfamiliar This study is 
based on the observation of patients while they were undergoing treat- 
ment for carcinoma of the right segment of colon. 

The anemia produced by carcinoma of the proximal portion of the 
colon may be due to any one or a combination of the following the 
carcinoma, the secondary infection, a toxin, metastasis, changes in the 
intestine secondary to obstruction, hemorrhage, or an iron deficiency 

Investigation of the concentration of iron in the serum of patients 
with carcinoma of the right half of the colon appeared to offer a dif- 
ferent method of studying the anemia Study of serum iron is neces- 
sary in view of the work of Moore, Doan and Arrowsmith, 13 wluch 
seemingly assigned the role of transporting iron to the serum If the 
values for the serum iron are found to be abnormal, the concentration 
of the serum iron with other clinical, laboratory, and pathologic find- 
ings in a series of cases of carcinoma of the proximal portion of the 
colon might be of value in evaluation of the mechanism of production 
of the concurrent anemia 

METHODS 

The methods employed, both in collecting the samples of blood and 
in the laboratory procedures dealing with determination of the con- 
centration of iron in the serum, were utilized essentially as described 
by Moore, Arrowsmith, Quilkgan and Read 14 Each estimate for the 
serum iron value was obtained by averaging the concentration in two 
samples of blood which were collected separately Such a precaution 
afforded a check on the accuracy of the method used and reduced 
to a minimum the chances of error from contamination In none of the 
cases was the variation greater than 10 micrograms per 100 c c , a vari- 
ant within the limits of error for the technic utilized 

In addition to determinations of the concentration of serum iron, 

* An abridgment of a thesis submitted by Dr Clark to the Faculty of the 
Graduate School of the University of Minnesota in partial fulfillment of the re- 
quirements for the degree of MS in Surgery 

t Since this paper was w ntten Dr Clark has joined the armed forces and is 
now Major, Medical Corps, Army of the United States 
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this study included estimation of en throevte count, examination of 
blood smears and evaluation of the color index, volume index, satura- 
tion index and hematocrit readings Additional laboratory investiga- 
tions in certain instances included analysis of gastric contents, the 
determination of the sedimentation rate, reticulocyte count and con- 
centration of bilirubin, and the van den Bcrgh reaction 
The concentration of hemoglobin was determined by the method of 
Sanford and Sheard, 18 using their photo electrometer This instrument 
uas standardized at frequent intervals by comparing results with those 
obtained by gasometnc determinations for oxvgcn capacity of the 
blood as devised by Van Sly he and Neill 1 The percentage of error 
was maintained below ±2 0 per cent. The remaining procedures were 
in routine use in the laboratory and hav c been described in a recent 
standard treatise on laboratory technic 50 
Clinical features bearing on the mv cstigadons have been considera- 
tions of age, sex, type and duration of symptoms and previous therapy 
The pathologic data pertained to the size, grade, type and situation 
of the carcinoma and the frequency of its association with ulceranon, 
metastasis, perforation, obstruction or other structural changes m the 
involved segment of colon 


RESULTS 

The studies herein reported were made on twenty-three patients 
with a carcinoma in some portion of the colon. Twenty -one of the 
tvven tv-three patients had a lesion involving the proximal portion of 
me colon. One of the remaining two patients had carcinoma of the 
splenic flexure and one had carcinoma of the rectosigmoid Both pa- 
tients had anemia and were included for purposes of comparison. An 
ei aluation of the clinical features in each case was made in attempting 
0 ^ermine what factors could exert an influence on blood forma- 
la t° correlaClon between any particular symiptom and the anemia 
«mld be made. How ever, it was observed that diarrhea, indigestion, 
norexia, nausea or excessive pain was present, separately or combined, 
practically all instances and that the nutritional status of the patient 
L verage ] oss of we ,ght 16 3 pounds) was greatly altered It is readily 
nceivable that such disturbances could result in a decrease in the 
°/ ^bsrances which are ordinarily eaten and absorbed and are 
™able for combating anemia 11 15 

the n™ 8 ' 'i anant ° f d -' C , twe " t T-° ne Parents who had carcinoma of 
endE? )?°T n < thut T c,!?ht t0 years) 

on the ^ "T n m ' n) appeared to «««* uo bearing 

°T frequency of anemia It was surprising how- long 

FiftS* K PrCSeat bef ° re K ents for Station. 

^ n T° ne pmC T had symptoms for one to two 

a °i ° CCUrTcncc ° f concentration of 

B obm increased with the duration of symptoms 
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The occurrence of anemia m a case in which carcinoma is situated 
in the right half of the colon is not coincidental Repeated re- 
ports 1 ’ B> 15 10 of studies conducted on large senes of patients attest to 
the occurrence of anemia in about 50 per cent of cases while only 
about 5 per cent of patients with a carcinoma m the left half of the 
colon have abnormal blood findings 

It has been demonstrated 1 that ulcerating carcinomas of the proxi- 
mal portion of the colon are larger than those m the distal portion of 
the colon or m other hollow viscera 

The specific distribution of the cancerous process in the twenty-one 
consecutive cases of malignant lesions of the proximal portion of the 
colon studied xvas thirteen m the cecum, five m the ascending colon 
and three m the hepatic flexure 

It is of interest that the grade of activity 8 of the carcinoma cells 
was inversely proportional to the degree of anemia That is, the most 
profound anemia was associated with a low grade of malignancy The 
carcinomas of a low grade of activity had been present a longer time 
than those of a high grade of malignancy and prolonged surface 
hemorrhage could have brought about depletion of the iron reserves 
Ulceration was present m mneteen of the cases and surface hemor- 
rhages, usually of a degree which was not macroscopic in the feces, 
had undoubtedly occurred for a considerable time before resection 
Obstruction is not a characteristic feature of malignant lesions of the 
proximal part of the colon and complete obstruction is very rarely 
encountered unless the growth has become so extensive that it involves 
the ileocecal valve Complete blockage of fecal current had not oc- 
curred m any case in this series although in four instances the tumor 
had entirely encircled the lumen of the bowel and in a total of eight 
cases an obstructing tendency was manifest The anemic trend in these 
cases w r as present before and not after symptoms of obstruction oc- 
curred Likewise, studies by Welch, Alayo and Wakefield 22 have 
demonstrated that in cases m which malignant lesions were situated in 
the colon (involved the ileocecal valve) there were no histologic 
changes in the proximal and distal segments of the colon Perforation 
should also be of interest in considering the various features capable 
of producing anemia as it adds the element of infection A tendency 
to perforation was evident in seventeen of the cases as the carcinoma 
had penetrated the lavers of the wall of the colon However, infection 
arising from the perforation was of consequence m only one instance 
In this case (case 16) a huge abscess developed m the right lower 
quadrant of the abdomen following lleocolostomy Anemia had been 
present for some months previously and remained unchanged follow- 
ing the perforation 

Metastasis had occurred to the regional lymph nodes in nine of the 
cases, and liver in one case, and in another generalized dissemination 
of the cancerous process was demonstrated The highest value for 
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hemoglobin (case 1) was found in conjunction with the most exten- 
sive local growth, regional metastasis and involvement of the liver 
Metastatic carcinoma did not appear to affect an> concurrent anemia 
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Fig 149— Values for erythrocytes and hemoglobin in association with carcinoma 
of the right half of the colon 
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'g« HO -Values for hemoglobin and hematocrits m association with carcinoma 
of the right half of the colon 

Ouractcnsneally then, a low-grade, large, ulcerating penetrating 
Jmm carcinoma si as found in association with metastasis in 

Hproximately 50 per cent of the cases It appears significant that the 
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largest carcinomas of the colon and those that exist for the longest 
period before producing symptoms are situated in that part of the 
colon m which cancer is most frequently associated with anemia 



Fig 151— Values for mean corpuscular volumes and hemoglobin in association 
with carcinoma of the right half of the colon 



Case 

fig 152 —Values for hemoglobin and color mdev in association with carcinoma 

of die right half of the colon 

Characteristics of the Biood.~In this series of cases (fig 149) the 
erythrocyte count was found to be high when the determinations 
were reviewed, being belo\t r four million in only three cases and in 
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each of these severe anemia was present Hemoglobin dcficienc) was 
the outstanding feature of the blobd picture (in thirteen cases the 
value for hemoglobin was less than 10 gm per 100 cc. of blood) As 
would be expected from the comparative values for the erythrocytes 
and hemoglobin (fig 149) the morphologic features of the blood were 
characterized principally b\ a decrease in the hemoglobin of the 
erythrocytes. This hypochromasia varied from essentially normal cells 
to a marked decoloration as the values for the hemoglobin decreased 
Of the twenty-one patients with lesions of the nght colon, only two 
presented approximately normal blood pictures, nineteen exhibited 
slight to marked hypochromasia and nine showed varying degrees of 
microcytosis (figs 149 and 150) The microcytic character of the 
erythrocytes occurred m those instances m which the concentration 



153 —Values for hemoglobin and scrum iron in association with carcinoma of 
the nght half of the colon. 


ofhemoglobm was \ cry much below normaL A typical severe anemia 
that accompanies carcinoma of the nght segment of the colon mav be 
taasined as a hypochromic microcytic anemia (fig 150) 

Other related blood findings were reticulocyte counts ranging from 
to 1 5 per cent before treatment, hematocrit variations from low 
normal of 42 per cent to 27 per cent (fig 150), the decrease corre- 
sponding well to the decrease m hemoglobin. The volume index and 
am corpuscular volume were below unitv (fig 151) the disparity 
“ the degree of anemia became more profound and true 
deveI °P td A low co!or in dex was a characteristic feature 
I 152) and m five cases a slight to moderate ‘left shift’ of the 
u vmorpHoiwclear leukocytes was the only other alteration of im- 
' Tneie was no evidence in the circulating blood of hemolysis 
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and even in the presence of severe anemia the concentration of serum 
bilirubin and the van den Bergh faction were normal Essentially the 
same type of blood picture was present m the two cases in which the 
lesion occurred in the left half of the colon 
In attempting to correlate the association of a hypochromic micro- 
cytic anemia and carcinoma of the right half of the colon, the various 
causative factors of a hemoglobin deficiency anemia are to be con- 
sidered One of the most obvious essentials for elaboration of hemo- 
globin is iron An iron deficiency results in a lowered concentration of 
hemoglobin and a decrease in the size of the erythrocytes 8 Therefore, 
since the tvpe of anemia encountered m these cases was one that is 
associated with a lack of iron, studies of complete iron metabolism 
suggest a mode for estimating the relationship of iron and anemia 
However, even if complete studies of such a nature could be con- 
ducted on very ill patients, the data thus obtained would be circum- 
stantial since the actual quantity of iron absorbed and excreted could 

TABLE 1 —AVERAGE BLOOD FINDINGS IN TWENTY-ONE CASES OF CARCINOMA 
OF THE COLON AND IN FIVE NORMAL PERSONS 


Status 

Hemoglobin, 
gm. per 

100 c.c 

Erythrocytes, 
millions 
per cu mm 

Hematocrit 
Reading, 
per cent 

Color 

Index 

Serum Iron, 
micrograms 
per 100 c c 

Normal , 

15 2 to 17 2 

5 00+ 

46 5 to 51 1 

1 

1 0 

99 to 158 

Cancer 
of colon 

4 4 to 13 6 

2 40 to 5 89 

27 5 to 42 1 

1 Oto 

0 5 

22 to 76 


not be determined The transport fraction of blood iron should afford 
a much better estimate of the iron available for combating anemia 18 
Such determination made on the blood serum of patients with lesions 
of the proximal part of the colon proved most illuminating (fig 153) 
The values for iron in the serum of patients with right colonic 
lesions are shown in figure 153 and these values vary markedly from 
those of normal individuals A summation of the blood findings in five 
normal individuals and m the twenty-one cases is given m table 1 
In cases m which the concentration of hemoglobin was high the 
concentration of serum iron frequently was low (fig 153) The pa- 
tient with low normal concentration of hemoglobin and slightly 
anemic blood findings had a maximal concentration of from 60 to 76 
micrograms of iron per 100 c c and a minimal concentration of 30+ 
micrograms per 100 c c Even these maximal values were considered 
m the lower range of normal by Moore and his coworkers, 14 but are 
decidedly under the minimal values demonstrated in the five normal 
persons used for controls in this study 
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The concentration of serum iron iv as definitely lower for the pa- 
tients who had a moderate to severe anemia than it s\ as m those with 
a loiv normal or slightly decreased concentration of hemoglobin The 
concentration of iron \ aricd from a minimum of 21 9 micrograms to a 
maximum of 48 3 micrograms per 100 c.c of serum These values for 
scrum iron are as low as any noted m the literature on deficient iron 
metabolism and demonstrate a persistent decrease m this fraction so 
marked as not to be ignored 

The effects of iron therapy upon the concentration of serum iron 
and the blood as a whole furnish the final evidence that must be ob- 
tamed to incriminate the iron metabolism as the element at fault in the 
production of the anemia under consideration. Such effects were ob- 
served (1) before operation, (2) after an exclusion procedure (lleo- 
colostomy), and (3) following resection of the involved segment. 

In only one case Mas the patient observed long enough before oper- 
ation to permit the employment of adequate iron therapy The con- 
centration of serum iron could not be obtained m this case, therefore, 


it is not included in any subsequent part of this paper When the pa- 
tient presented himself for examination he was found to have a marked 
hypochromic, microcytic anemia accompanying a carcinoma of the 
ascending colon which liad metastasized to the liver The concentra- 
tion of hemoglobin was 6 6 gm. per 100 c c of blood The erythro- 
cyte count was 3,450,000 and 1 5 per cent of the erythrocytes were 
reticulated With no other therapy but 12 grains (0 73 gm ) of ferrous 
sulfate daily for seven weeks, the concentration of hemoglobm rose to 


« maximum of 11 4 gm per 100 c.c and the erythrocyte count in- 
creased to 4,650,000 The reticulocytes at the same tame constituted 3 5 
per cent of the erythrocytes 

Seven patients were observed following simple deocolostomy It was 
desirable to see just what effect exclusion of the lesion from the fecal 
current and relief of any incomplete obstruction that might be present 
"■Quid have upon the blood findings without iron therapy Five pa- 
dentx therefore received no iron therapy and maintained approxi- 
juutely their status quo m the short interval of about three weeks 
ore resection One patient (case J) was given iron orally and one 
Mn”f u 6 receive<i llver ancJ stomach concentrates. A compan- 
eictll theSC two P aticnts t'C'u'uug contrasting therapies affords an 
uent insight into the problem The patient who received iron 
return^ ' Was _ able t0 maintain his concentration of hemoglobm and 
tered h 0D " The paoent t0 whom ^ annanemic factor sras admirns- 
In hmL 1 ' m0re anemic m a corres P°ndmg interval of two months 
>s dZ, lnStanC f, the cancer rcmalned ln s>tu and continued to bleed 
mionstrated by repeatedly positive tests for occult blood in the 


b '2 1 S f rCSeCQO e ° f T ° Ive 1 Segment of destine, the rate of 

restitution with and without therapy w'as noted. The sanation 



TABLE 2 —HEMATOLOGIC FINDINGS BEFORE AND AFTER RESECTION OF INTESTINE FOR CARCIMONA 
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Therapy 
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blood day of operation 
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Reduced iron 45 grains 
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Serum Iron, micrograms 
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in the blood findings is recorded in table 2 The first seven patients re- 
ceived iron therapy, iron was withheld from the remaining five Of the 
seven patients given medicinal iron the first three (table 2) exhibited 
only a moderate decrease in the initial concentration of hemoglobin 
and showed little change following resection and therapy The remain- 
ing four, who had moderate to severe anemia, showed a decided re- 
sponse to oral administration of iron Two of the latter patients (cases 
11 and 19) are particularly interesting Both received less than 1 gm 
of ferrous sulfate daily for eight and seventeen days, respectively, and 
demonstrated rapid progress toward normal hematologic findings In 
the group of five patients who received no medicinal iron, the ab- 
sorbed dietary iron must have been utilized in any regeneration of 
hemoglobin that occurred The percentage of utilization of dietary iron 
is a factor that is influenced by many different conditions of the gastro- 
intestinal tract 8 8 The variation in absorption and possibly in utiliza- 
tion of food iron is amply evidenced by these patients The first two 
patients of this group showed absorption and utilization, as borne out 
by an improvement in the concentration of hemoglobin and an in- 
crease in the serum iron The remaining three showed no evidence of 
absorption as the concentration of hemoglobin and serum iron re- 
mained unchanged 

In all cases, following resection of the cancerous segment of bowel, 
elevation of the hemoglobin values were accompanied by a return of 
the concentration of serum iron to a more nearly normal status regard- 
less of the source, either dietary or medicinal, of the absorbed iron 
The definite impression is obtained that iron therapy accelerates the 
recovery from the anemia, and that the more marked the hypo- 
chromic anemia, the greater the need for iron The variable in this 
group of cases that continues to be confusing is that related to absorp- 
tion, and this can possibly be eliminated only when a suitable prepara- 
tion of iron for parenteral administration is available 

We have observed that patients with carcinoma of the left half of 
the colon who have an anemia (case 22) likewise demonstrate a lack 
of recovery from anemia if the concentration of serum iron shows no 
evidence of iron absorption 

In five cases resection was effected by the process of exteriorization 
and thus the colon was isolated from regions of absorption during the 
period of recovery from the anemia As may be observed (table 2) 
tins did not prevent the absorption of iron needed for elaboration of 
hemoglobin 

COMMENT 

The concentration of hemoglobm was in the low normal range even m 
cases m which the highest concentration was obtained Hypochromasia 
v as the outstanding characteristic until the concentration of hemoglobin 
became very low When this occurred the prevalence of microcytic 
ervthrocvtes m the circulation was increasingly observed The color 
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index was below pant) m all instances in \\ Inch actual anemia was 
encountered, the more sciere the anemia the less was the color index 
Toxic destruction of the erythroev tes w as not m evidence as the\ 
were generally not matcnally decreased in number and excessive re- 
generanon was not present The hypochromasia also increased and the 
color index decreased with the sclent) of the anemia Such a condi- 
tion does not obtain in the presence of excessive liberation of hemo- 
globin owing to abnormal destruction or erythrocytes by a hemolytic 
conn. The toxin most libel) to result from a lesion of this nature 
would be one elaborated by the cancer itself or b) bacterial invasion 
of the ulcerated cancerous surface Toxins from the presence of the 
cancer cells have not been demonstrated In cancer, w hich is not asso- 


ciated with bleeding anemia rare!) occurs until metastasis is present 
As an example, m cases of nonulcerating cancer of the breast the value 
for the hemoglobin usually is normal 
It would not be expected that a cell which has reverted to its en- 
bryonal form would elaborate a highlv specialized substance which 
would have a specific action in the destrucoon of blood Also its func- 
tion of absorption would be expected to be materially deterred rather 
than enhanced by the lack of differentiation to adult form, as occurs in 
cancer cells The presence of a cancer, if such a toxin were produced, 
would always result in anemia, which was not the finding in this study 
iTe ad|ncent mucous membrane is in no wise changed by the presence 
°t a nonobstruenng carcinoma, therefore its likelihood of absorption 
of toxins can be assumed to be the same as that of a normal person 
tun leaves bacterial invasion of the cancerous growth and its effect 
upon the blood picture bv its concomitant infection to be considered 
Actually, in five of the tw enty-one cases there was evidence of infec 
non, as demonstrated bv the polymorphonuclear leukocytes Tht 
Meet of infection upon the erythrocytes is spoken of as toxic suppres 
tlon °J the bone marrow function as related to hemapoiesis 17 In such 
a condition not only the elaboration of hemoglobin is at fault but the 
ttaturanon of the erythroc) tes also is apparently delayed This results 
' n » decrease in both elements in the circulating blood A normocytic 
"f"! 13 twould be expected with amsocytosis poikilocytosis and de- 
w changes in the polymorphonuclear elements Such is not the case 
of ai ? ernra “ssociated -noth cancer of the right half of the colon as mam 
rnarnf' paoencs wfl ° had severe anemia were entirely devoid of toxic 
oped fit 00 " 5 ' Evcn ln nvo instances m "'hich severe infection devel- 
operaaon there was no particular change in the degree 
hypokh ° f ancmla - rt IS conceivable that a severe infection in a case of 
? nem,a could ^crease the anemia by increasing the 
ms already being exerted on the hemapoieoc system, by render- 

dicnJ 1 ,E? tlent ,? 5 U1 35 t0 P revenc P ro P cr mgesaon of food or me- 
a gen, ‘i a and bv retarding the formation of hemoglobin along with 
6 rcr ai depression of metabolic activities 
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If the anemia that occurs with a cancer situated m the right colon 
is not due to absorption of toxin, could it conversely be the result of a 
decreased absorption of an antianemic element from the diseased seg- 
ment of bowel 5 It has been demonstrated that the right half of the 
colon or even the whole colon can be excluded from absorption and 
the individual recover from the anemia Therefore, malabsorption 
from this portion of the bowel would not be evinced by the produc- 
tion of an anemia 

What effect could cancer of the right half of the colon exert on 
the formation of hemoglobin to render it deficient when cancer in the 
distal segment of colon rarely exerts a similar influence 5 It could cause 
an excess demand for hemoglobin by long continued chrome hemor- 
rhage It has been demonstrated that the largest and most friable 
malignancy of the entire gastro-intestinal tract can and does exist in 
the proximal part of the colon for a long time without producing 
obstruction or other severe symptoms 1 To lose blood means the loss 
of iron, and since the dietary iron absorbed at one time is very 
small , 8 10 the iron lost by hemorrhage from such a growth could 
readily exceed the daily intake of iron in the food If such should con- 
tinue for many months it may readily be seen that the iron reserves 
available for the formation of hemoglobin would be depleted and a 
subnormal condition of the blood supervene Although the lesions 
in the left half of the colon bleed frequently, the bleeding is from a 
small tumor and is readily discovered, as the red blood may be ex- 
pelled unmixed with feces Lesions of the left half of the colon rarely 
had existed for anything like the duration of the lesions of the right 
half of the colon without producing an obstruction When an anemia 
does occur m association with carcinoma of the distal portion of the 
colon it is a hemoglobin deficiency anemia and is m no wise different 
from the anemia observed m cases of carcinoma of the right half of 
the colon 

With abnormal loss of iron through chrome hemorrhage there is an 
increased demand for it, of course 25 Tlus demand can be met by the 
stored iron only so long as it is not depleted If hemorrhage continues 
the absorbed, ingested iron must be adequate or hypochromic anemia 
will occur 7 10 Is it possible for a carcinoma situated in the proximal 
part of the colon to exert an effect upon the absorption of iron from 
the intestinal tract, and if so, is this effect more pronounced than that 
exerted by lesions m the distal portions of the colon 5 It appears from 
the comparative study of the symptoms produced by cancer in the 
proximal and m the distal portions of the colon that just such a situa- 
tion occurs The principal symptoms of cancer of the right half of the 
colon, other than anemia, are indigestion and diarrhea The indigestion 
is apparently reflex as the association of disturbances in the cecum and 
ascending colon and referred epigastric pain and discomfort is notori- 
ous Nausea and vomiting, gaseous distention, epigastric pain, anorexia, 
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and preprandial and postprandial discomfort ore all encountered char- 
acteristically in cases of carcinoma of the right half of die colon Such 
symptoms gready limit the intake of food and the tendency is to eat 
light foods which ha\c htdc value os a provider of dietary iron In 
cases of cancer of the distal portion of the colon the symptoms are 
usually local, and until obstruction has occurred deficient intake of 
food is not likely to be a factor 

Other factors influencing the absorption of iron from the gastro- 
intestinal tract arc more in evidence m cases of carcinoma of the right 
half of the colon than in cases of carcinoma of die left half of the 
colon In eighteen of the tw enty-one cases of cancer of the right half 
of the colon analysis of the gastric contents urns made, no free hydro- 
chloric acid was present m eight of these cases and in several of the 
cases an excess of mucus was present in the gastric contents It has 
been demonstrated* 1 8 thac both of these factors can cause a deficient 
absorption of diecary iron. 

SUMMARY 


The type of anemia that occurs inch cancer of the proximal portion 
of the colon has been observed to be the same as that produced by a 
deficient supply of iron for elaboration of hemoglobin The abnormal 
demands made upon the iron supply of the body ha\ e been noted to 
be increased in instances m which die growth is situated in the proxi- 
nial segment, while the ingestion and absorption of dietary iron ap- 
peared to be more retarded than they were when the growth was situ- 
ated m the distal portion of the colon The presence of other associated 
deleterious factors influencing absorption has been surmised Study of 
me concentration of scrum iron has furnished additional confirmation 
that a deficiency of iron is present. In all cases of cancer of the right 
half of the colon the concentration of serum iron was low If severe 


anemia was present, a very marked decrease in the concentration of 
serum iron was observed. The anemia could apparendy be arrested, 
nith the cancer in situ, following iron therapy if the iron wtis of suf- 
ficient amount and xv as absorbed Recovery from the anemia following 
removal of the cancer was demonstrated to be dependent upon ade- 
quate absorption of iron. Administration and absorption of iron fol- 
°"mg resection of the involved segment of colon resulted in a return 
11 n °rmal concentration of serum iron and hemoglobin. Anemia 
^company, ng carcinoma of the distal portion of the colon has been 
wiA ” m two lnstan c es t0 be similar to that observed in comuncDon 
01 carcinoma of the proximal portion of the colon 
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The diagnosis and management of diseases of the liter and biliart 
tract fundamental!! rest on the eialuation of clinical data The pro 
cedurcs have been established through long periods of clinical prac- 
tice and have been reasonably satisfactory There are certain instances 
in which a clinical diagnosis cannot be made with certainty In some 
such cases, the patients hate been denied the possible benefits of sur- 
gical exploration, m other cases surgical procedures hate been em- 
ployed to the detriment of the patient, pamcularlt if parenchymatous 
disease of the liver has been present During the past ttvo or three 
decades, much next' know ledge concerning the physiology of the liver 
has been developed and, as a corollart of this attempts have been 
made to determine the nature, extent and significance of functional 
abnormalities in various types of disease of the liver or biliary tract 
This has led to the development and use of many tests of liver func- 
tion. In the use of such tests, attempts have been made to apply them 
to the differential diagnosis and management of such diseases with, 
Unfortunatcl} , an unwarranted halo of importance and significance. 
Actually these tests are somev'hat limited in value yet no apologies are 
needed for their judicious employment. 

Such tests presuppose a knowledge of the functions of the liver and 
there are many of these. Approximately thirt) -three different, though 
related, functions of the liver cells have been listed and it is estimated 
that at least 100 chemical activities are known to occur m the liver In 


T iew °f this, the following question may be asked, What is a liver 
luncnou test?” One answer, elementary and facetious, might be, 
home laboratory procedure that reveals something wrong with the 
t Y er ” That something is wrong is usual!) known before employment 
h i P roce dure, from clinical observation, such as enlargement of 
r ‘iver, jaundice or ascites This answer imj be satisfactory in cases 
ln "*h cluneal evidence of disease is absent. Perhaps a better answer 
oould be, “A procedure that shows a disturbance, and jTcrhajis the 
i-£ree of such disturbance, m some particular function of the liver ’ 
viously m view of the many functions of the lrver, its known large 
voT'a 3aC * ® Test re S eneratn e capacity , no “miracle’’ test can be ex- 
de^T’ tlmC “• no Slngle test can be an ticipated that will determine 
at ‘ons from normal of e\ en a few major functions of the organ, let 
all of them. 

of JrfV?* 0 ” Clatm that the Cluef Value of these test3 15 the 
absccL' ^ unctlona l disturbance or focal disease such as carcinoma or 
'W- Because of the known large resen e capacity, severe and ex- 
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tensive damage is necessary before positive tests may be obtained m 
such conditions Consequently, some physicians would say that the 
tests lack sensitivity Others claim that the tests are too sensitive Posi- 
tive results may be obtained but no clinical signs of disease of the liver 
may be apparent or develop Rafsky, and Newman, for example, have 
reported a considerable group of aged persons on whom positive tests 
were obtained m the absence of clinical evidence of disease of the 
liver The question may then be asked, “Ts a positive test an indication 
of disease of the liver or only of a dysfunction (as diarrhea in a case 
of irritable colon\ and if it is an indication of dvsfunction what is 
its significance?” Answer to this question is difficult to mve The sig- 
nificance of minor deviations from normal are particularlv difficult to 
evaluate The results must always be interpreted in association with 
other available data Tn some instances, the findings are significant, in 
others, correlation of the findings is impossible 

If tests are to be used chmcallv, they must be readily performed, 
reliable, and give some worth-while information from a diagnostic, 
therapeutic or prognostic standpoint Tn addition, the results must be 
capable of being interpreted easily Probablv about seventv-five to 100 
tests for liver function have been devised The large number of these 
that have been used and discarded is evidence of their failure to meet 
the criteria which I have mentioned The multitude of tests and the 
claims and counterclaims made m regard to them have created a very 
confusing situation, particularly for the general practitioner It would 
seem well, therefore, to consider a few of the more simple procedures 
and their practical application 

In such a consideration, certain facts should be pointed out First, 
diagnostic procedures should be distinguished from tests for liver func- 
tion, thus, dpodenal drainage and examination of the stools for bile are 
best classified as diagnostic procedures because they are primarily used 
to determine the patency of the bile ducts Such procedures leave 
much to be desired 

Second, there are two groups of cases m which tests of liver func- 
tion are commonly used ( 1 ) cases of suspected liver disease m which 
jaundice is absent, and (2) cases of jaundice In the first group, the 
dye excretion tests and van den Bergh test are particularly valuable 
In the second group, it is necessary to determine whether the jaundice 
is hemolvtic, obstructive or hepatogenous Hemolytic jaundice is usu- 
ally readily distinguished by clinical and hematologic studies, and the 
van den Bergh test is also helpful The last two types of jaundice usu- 
ally are distinguished by cbnical studv, chiefly by the history in regard 
to pain or exposure to infection and hepatotoxins, by physical evidence 
of abdominal tumors, and by employment of diagnostic procedures to 
determine the patency of bile ducts Some aid in this distinction may 
be obtained from the use of some of the tests of liver function, such as 
the distribution of urobilinogen in the unne and feces, the van den 
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Bergh test, the galactose tolerance test and the partition of cholesterol 
in the plasma 

This, then, is the first practical use of tests of liter function, that 
is, assistance in the differential diagnosis of various tvpes of jaundice 
Their second use is for the confirmation of the presence of liver 
damage in cases in u hich it is suspected and the evaluation of the ex- 
tent of liver damage in cases in which the presence of disease of the 
liver or biliary tract is known The qualitative and quantitative deter- 
mination of scrum bilirubin by the van den Bergh test, dye excretion 
tests, hippunc acid synthesis, galactose tolerance test, blood prothrom- 
bin time, partition of cholesterol in the blood and the value for the 
protein in the blood arc procedures most commonly used in the study 
of such conditions but they give information of variable value. Mam 
of these are not truly functional tests but laboratory procedures which 
throw some light on one or another aspect of disease of the liver In 
the interpretation of the results of such tests in the presence of jaun- 
dice, it should be remembered that there is seldom any case of jaundice 
pure in type For example, set ere hepatic damage may occur in cases 
of obstruction of the biliary tract or in hemolytic processes, and the 
tests may be valuable in these types of disease as tt ell as in primary 
parenchymatous disease of the liver 
Third, and finally, there is the question of progression of activity of 
dtsease of the liver or recover) Repetition of some of these tests aids 
in the determination of this point. Some physicians claim that the 
cephahn-cholestcrol flocculaaon test is of particular value as such an 
indicator 

Some of these tests will now be considered individually and in more 
detail The first of these is the vim den Bergh test, which is used to 
determine the type and quantity of bilirubin in the serum It also can 
°e applied to the duodenal contents and unne Various modifications 
°‘ the original test have been developed 1 Prior to two years ago, we 
employed the technic of Thannhauser and Andersen but since then the 
technic of Sepulveda and Osterberg has been used This permits the 
quantitative determination separately of the indirect and direct react- 
bilirubin in the serum m any given case. In health, the value for 
the bihrubtn is less than 0 6 mg per 100 c c of serum and it reacts 
mairccdy with Ehrlich's diazo reagent. In pathologic states such as 
Pernicious anemia, congenital hemolytic icterus, other hemolytic con- 
i' 13 and familial hyperbilirubinemia, the reaction is charactens- 
“uy indirect. In these conditions the concentration of tbe bilirubin 
the serum usually is variably increased In many cases of cirrhosis, 

liver “c tUm ° rs of the Lver and other P athol ogtc conditions of the 
mav h j ev]dcnt laundice, the reaction to tbe van den Bergh test 
oe indirect This type of reaction does not exclude any of these 
«ahnT C proc , essc f Pigmentation, such as that due to carotene and 
mte, must be distinguished from icterus In cases in which pig- 
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mentation is due to carotene or atabnne, the concentration of serum 
bilirubin is normal and the reaction is indirect A direct reaction al- 
ways is a pathologic finding and is commonly encountered m the vari- 
ous forms of obstructive and hepatogenous jaundice Such a reaction 
also is present in the latent jaundice at times seen after biliary colic, 
in acute cholecystitis, m metastatic tumors of the liver and m many 
cases of chrome and even acute hepatitis In the presence of a hemo- 
lytic process, a direct reaction indicates an associated hepatic or biliary 
disorder Little attention from a clinical standpoint need be given to 
biphasic or delayed direct reactions 

The quantitative determination shows the degree of retention of 
bilirubin and its fluctuations from time to time In many instances esti- 
mations every few days are necessary to determine whether the jaun- 
dice is stationary, increasing or decreasmg in seventy In obstructive 
jaundice due to stone m the common bile duct, the average value for 
the serum bilirubin is 10 to 15 mg per 100 c c Fluctuations frequently 
occur and there is a general tendency for the bilirubmemia to decrease 
In neoplastic obstruction of the common bile duct, average values are 
higher, that is 20 to 30 mg per 100 c c Fluctuations seldom occur and 
the jaundice is persistent In parenchymatous disease of the liver, the 
degree of icterus is variable In some cases, very mild degrees of bik- 
rubinemia are encountered On the other hand, some of the highest 
concentrations (70 to 100 mg per 100 cc) encountered are due to 
this type of disease of the liver The higher concentrations are indica- 
tive of more serious disorganization of the liver In obstructive jaun- 
dice, similarly high concentrations (that is, much above the average 
concentration) are indicative of an associated hepatic degeneration 

The icterus index is a simple and approximate method of following 
the degree and variations of bilirubinemia in any case of icterus and is 
used in many laboratories 

Dye excretion tests are frequently used in the determination of liver 
function Various dyes may be used, such as phenoltetrachlorophtha- 
lein, tetraiodophenolphthalein, Bengal red and bromsulfalein These 
tests depend on the rate of disappearance of the dye from the blood 
stream It has been our custom at the Clinic to use bromsulfalein We 
inject 5 mg of the dye per kilogram of body weight of the patient, 
remove a specimen of blood in one hour and determine the amount of 
dye remaining in the blood with a block colorimeter Normally, little 
remains m the blood at the end of one hour The presence of 40 per 
cent or more indicates a high degree of retention Various modifica- 
tions of this technic have been made but I doubt their practical impor- 
tance This is one of the best tests of liver function m cases m which 
jaundice is not present The presence of jaundice is a contraindication 
to the use of this test. When jaundice is present, the test merely shows 
the impairment to be expected, as indicated by retention of bilirubin 
and furnishes no additional information The test is to be used m cases 
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m which disease of the liver is suspected when jaundice is absent 
These diseases include enlargement of the In er and spleen, suspected 
metastatic tumor or abscess, ascites and to\ic hepatitis such as mas 
occur in cases of exophthalmic goiter, toxemias of pregnancy, many 
infections, poisoning w'lth various therapeutic and industrial chemicals 
and man) other conditions Normal values usualh are obtained in ab- 
dominal enlargement due to ovarian cysts, peritoneal carcinomatosis 
and tuberculous peritonitis In cardiac disease with decompensation 
and chronic passive congestion, a moderate to high degree of reten- 
non of the d\ c usually is encountered Ascites due to portal obstruc- 
tion from canalized portal thrombosis usually gives normal values but 
some disturbance of excretion of the dy e occasionally is found In 
cases of suspected metastatic tumors or abscess of the liver, and occa- 
sionally in cirrhosis die values may be normal In cases of sple- 
nomegaly in which splenectomy is being considered, high degrees of 
retention may be encountered, indicating a high surgical risk and a 
poor prognosis In some cases in which the patients are in reasonably 
good health mild degrees of retention of the dye occasionally are en- 
countered but no definite disease of the kver can be demonstrated and 


no satisfactory cause for the retention can be found In some instances, 
dehydranon and starvation may be etiologic factors In other in- 
stances, these are absent but in spite of lack of any explanation, the 
findings arc probably- of some significance. 

The kippirnc acid test depends on the ability of the liver to furnish 
gljcine to permit the synthesis of hippunc acid from benzoic acid 
(administered as sodium benzoate) It is claimed to be a test of the 
detoxicating function of the liver The presence of disease of the 
kidney should be excluded before this test is employed The amount 
of hippunc acid excreted in the urine is determined ginvimctncallv 
After administration of 6 gm of sodium benzoate, at least 2 5 to 3 gm 
15 hippunc acid should appear in the urrne w four hours. Less than 1 5 
PP- is indicative of impairment of liver function. The test docs not aid 
m distinguishing obstructive jaundice from hepatogenous jaundice In 
“sos in winch jaundice is absenc, the results parallel those obtained 
"tth the bromsulfalem test An intrav enous method of performing the 
"^has been devised and is employed by many physicians 
The galactose tolerance test is one of the sugar tolerance tests used 
0 ooterrmne deviations of the normal function of the liver to metabol- 
nc “ r * 3 °l'ydrates. Galactose is chiefly utilized by the liver, and in the 
Performance of the test it may be administered orally or intravenously 
galactose is administered intravenously, the test is spoken of 
' c galact05c clearance test.” In using the test it is necessary that the 
pWt Ce ° f dubctes melhtus be excluded If oral administration is em- 
c o! jV7!? 0 £ m of galactose in J00 c c of water is giv en and the urrne is 
>han t ” °' cr “ e hour P cnod “ nd examined for sugar Normally, less 
a gm of sugar should be excreted Excretion of more than J gm 
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is indicative of severe hepatic damage In acute hepatitis, positive tests 
may be obtained early (less than two weeks) In obstructive jaun- 
dice, the test may become positive at the end of two weeks In our 
experience at the Clinic, the test has been found mildly positive in 50 
per cent of cases of mahgnant obstruction and m 25 per cent of cases 
of obstruction due to stone or cicatricial stricture Normal results do 
not exclude the possibility of parenchymatous origin of jaundice 

The prothrombin time should be determined in all cases of jaundice, 
particularly if the disease is surgical, in which case it should be deter- 
mined during the preoperative and postoperative periods In the labor- 
atories of the Clinic, the method of Quick, as modified by Magath, 2 is 
used With this method, the normal values are eighteen to twenty sec- 
onds Elevation of the prothrombin time may be due to deficient intake, 
deficient absorption or deficient utilization of vitamin K Deficiency of 
mtake is seldom a factor in jaundiced conditions A deficiency of 
absorption is common m the achoha of jaundice It also occurs in in- 
testinal disorders such as those associated with sprue Deficiency of 
utilization of vitamin K is encountered chiefly in parenchymatous dis- 
ease of the hver In this disease, the vitamin K is not converted into 
prothrombin, and if the damage to the hver is severe, administration 
of vitamin K will not control the hypoprothrombmemia and its asso- 
ciated hemorrhagic manifestations The degree of this failure is an 
indication of hepatic insufficiency Data accumulated in the past two 
years mdicate that larger doses than formerly employed may be advis- 
able when small doses are ineffective Vitamin K should be adminis- 
tered in all cases of jaundice, whether or not the prothrombin time is 
prolonged This is particularly true in cases in which operation is to 
be performed and the administration should be continued during the 
postoperative period 

Another test is the determination of the distribution of urobilinogen 
in the feces and urine Much of the recent work m this field has been 
done by Watson and by Steigmann and Dymewicz 5 0 The methods 
are tedious and comphcated but Watson has simplified the procedure 
to a great extent Normally, much of the bilirubin of bile entering the 
intestine is changed to urobilinogen Much of this is absorbed into the 
blood stream, passes to the hver and is reconverted to bilirubin Under 
normal conditions, 30 to 200 mg of urobilinogen is excreted in the 
feces during twenty-four hours Small amounts appear in the urine 
(0 2 to 3 mg m twenty-four hours) Persistent absence of urobilino- 
gen from the feces (and urine) indicates that bile is not entering the 
intestine, and hence complete obstruction of the biliary passages This 
is most frequently seen m cases of mahgnant tumors but occasionally 
occurs from a stone impacted in the common bile duct and from com- 
plete cicatricial stricture of the bile ducts A marked increase m uro- 
bilinogen m the feces (up to 3,600 mg in twenty-four hours) is 
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encountered in the various hemolytic processes such as congenital 
hemolytic icterus and pernicious anemia In diseases of the In cr, such 
as acute hepatitis and active cirrhotic processes, the normal com crsion 
of absorbed urobilinogen to bilirubin is interfered with and excessive 
amounts of urobilinogen appear in the urine. In such diseases, there is 
frequently a decreased amount of bilirubin entering the intestine and, 
consequently, less urobilinogen can be formed Nevertheless, increased 
unnaty urobilinogen is the usual finding In inactive cirrhosis without 
jaundice, variable amounts of urobilinogen are found in the feces and 
urine. In these circumstances, interpretation of the results should be 
made Math caution Summarizing, one may say that the presence of the 
substance in the feces indicates that the bile passages arc not occluded 
and that excessive amounts m the urine indicate some impairment of 
liver function or the presence of an associated hemolytic process 
Determination of the concentration of several of the constituents of 
the blood often gives valuable information on sufficiency or insuffi- 
ciency of some of the functions of the liver The protein content of 
tbe serum normally is from 6 to 8 gm per 100 c.c In chronic paren- 
chymatous disease of the liver and at times in the latter stages of acute 
parenchymatous disease, the concentration of the proteins of the blood 
is reduced This is particularly true of the albumin fraction, thus re- 
'etsuig the albumin-globulin ratio The value for the globulin may be 
increased The decrease in concentration of the albumin apparently is 
due to fadure of its fabrication by the liver rather than to deficiency 
of intake or absorption or an abnormal loss The hypo-albumincmia 
produces a lowered colloid osmouc pressure of the blood and is a 
'actor in the formauon of edema and ascites, which frequently are 
encountered in chrome disease of the liver Although hypo-albu- 
nnncmia is frequently encountered in disease of the liver, there arc 
IDan y instances, particularly those in which the condition is of short 
°r moderate duration, m which normal values for protein do exist and, 
m rare instances, an increased concentration of protein may be noted 
Abnormalities of the partition of fats in the plasma are at times en- 
countered m various types of jaundice However, little is known of 
thc a gmficance of many of these changes. In general, there is a mild 
j° mo <leratc increase in all the fats of the plasma in obstructive jaun- 
l<x This is particularly true of cholesterol and cholesterol esters The 
cnncentration of these two components may be decreased in acute 
parenchymatous disease of the liver and the ester fraction may be 
entirely absent. Such absence or a marked decrease of this fraction has 
A f Cn , '' scd “ a prognostic sign, and often indicates a fatal outcome, 
ranted increase in the concentration of all of thc plasma hpids occurs 
biffi'”™ 1314 chromc diseases of the liver, such as xanthomatous 
nary cirrhosis as well as in other chronic metabolic disorders, such * 
ntnoma tuberosum In considering these changes m plasma hpids. 
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is necessary that the presence of these metabolic diseases, as well as that 
of diabetes melhtus and nephrosis be excluded Hypohpemia is also 
encountered in sprue and certain rare diseases of the pancreas 
Elevation of the concentration of blood urea may occur if involve- 
ment of the kidneys develops in the course of disease of the biliary tract 
or liver Occasionally, a lowermg of the concentration of blood urea 
occurs in cases m winch long-standing and chrome disease of the liver 
is approaching its terminal stage Lowermg of the concentration of 
blood sugar and associated hypoglycemic symptoms occasionally may 
be found m cases of chrome disease of the kver in the absence of any 
demonstrable pancreatic disorder The concentration of serum calcium 
may be lowered in chrome obstructive jaundice, such as that due to 
cicatricial stenosis of the common bile duct This apparently is due to 
deficiency of absorption of calcium caused by the acholia Osteoporosis 
and spontaneous fractures (particularly of the vertebrae) are usually 
accompaniments The concentration of plasma chlorides and the carbon 
dioxide combining power of the plasma are altered in cases of external 
biliary fistula especially if the fistula is complete or nearly complete, 
and in cases in which choloresis is present. Dehydration, hypochlor- 
emia, acidosis with their accompanying symptoms ensue 
Several serologic tests based on alterations of the blood proteins, 
particularly the globulin fraction, have been developed These include 
the Takata-Ara, the colloidal gold, and Hanger’s cephalin-cholesterol 
flocculation tests Only the last-mentioned test has any support at 
present It has been advocated as a means of distinguishing obstructive 
jaundice from parenchymatous jaundice but these claims have not 
been substantiated There is some evidence that it may be of some 
value m the estimation of the activity of hepatic disease 
The laboratoiy procedures and tests of liver function that I have 
mentioned are the ones that we have commonly employed at the 
Clinic in the past few years It is still our firm conviction that the diag- 
nosis and management of diseases of the biliary tract and liver are 
largely based on clinical grounds and that the results of the various 
tests are rather limited in value The tests do not distinguish obstruc- 
tive jaundice from hepatogenous jaundice although they may furnish 
some assistance in such distinction. They do not distinguish acute 
disease of the liver from the chrome type They do not indicate the 
cause of cellular disintegration However, some estimate of functional 
capacity of the liver in several respects can be made from data af- 
forded by several of the tests, particularly with their judicious repeti- 
tion They afford some aid in following the clinical course of disease of 
the hver, in determining the risk of surgical procedures, m directing 
preoperative and postoperative treatment and nonsurgical treatment, 
and m evaluating the prognosis Although these tests have limitations, 
the data obtained are usually significant. Interpretation of results may 
be difficult, especially if deviations from normal are slight Positive 
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tests arc much more significant than negatn e ones Negative results do 
not necessarily exclude the existence of disease of the In er or disturb- 
ances of hepatic function* Furthermore in some cases, it seems ini 
possible to correlate all the findings adequately In such cases, particu- 
larly, clinical data should be followed and at a later date the tests may 
be repeated Finally, the tests do have a Aalue in teaching the 
phvsiolog) of the In cr and in research 
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From time to tune, cases of mild acholuric jaundice, m which hemo- 
lytic, hepatic or biliary tract disease is suspected as the cause, are en- 
countered The abdomen occasionally has been opened without find- 
ing disease of the biliary tract or of the hver, and splenectomy, 
cholecystectomy, cholecystostomy or even choledochostomy has been 
performed without relief of the jaundice Medical measures that are 
used in treatment of hepatic disease likewise have not relieved the 
jaundice More recently, jaundice of this type has been the cause for 
contemplated dismissal of men from the armed forces of our country 

Actually the jaundice in these cases is not due to disease of the 
blood, liver or biliary tract but apparently is due to an abnormally 
high threshold for excretion of bilirubin formed at the usual rate The 
concentration in the serum reaches 10 to 12 mg per 100 c c , and the 
van den Bergh reaction is indirect The jaundice is acholuric in type 
since bilirubin that gives the indirect van den Bergh reaction is not 
excreted by the kidneys It is presumably due to an inborn deficiency 
of the hepatic cells especially with respect to the excretion of bilirubin 
The terms “simple familial cholemia,” “simple chrome icterus,” 
“familial cholemia” and “familial nonhemolytic jaundice” have been 
applied to the condition 7-10 - 15 but at the Clinic we prefer to call it 
“constitutional hepatic dysfunction” because this term indicates the 
constitutional nature of the condition as well as the organ now believed 
to be responsible 

The jaundice may not be noted before examination or may have been 
apparent continuously or intermittently for years It may begin at anv 
age and often several members of a family are affected similarly The 
patient may be extremely healthy arid vigorous but he frequently com- 
plains of lack of endurance and symptoms of the functional type He 
may give a history suggestive of cholecystic disease, with or without 
stones Physical examination usually does not disclose abnormalities 
other than a slight icteric tint to the scleras The hver and spleen are 
not enlarged and, as mentioned previously, the urine is free from bile 
pigment (acholuna) The level of serum bilirubin is mcreased and the 
van den Bergh reaction is indirect. The results of morphologic examina- 
tion of the cellular elements of the blood are normal, as is the fragility 
of the erythrocytes to hypotonic salt solution The excretion of uro- 
bilinogen m feces for twenty-four hours is said to be normal or slightly 
decreased Other tests of hepatic function have not disclosed dvsfunc- 
tion of the polygonal cells other than that related to excretion of 
bilirubin Although roentgenograms of the gallbladder made by the 
Graham-Cole technic usually disclose normal function, they may dis- 
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close a poorly functioning or nonfunctioning organ with or without 
stones However, this incidental finding cannot be held responsible 
for the increased level of scrum bilirubin giving the indirect van den 
Bergh reaction. 

HISTORICAL MATERIAL 


The jaundice of constitutional hepatic dysfunction has been recog- 
nized since 1902, when the first of a senes of articles by Gilbert and 
his associates appeared They called attention to a group of cases in 
which the bile pigment in the blood was greater than normal This 
finding was not associated with enlargement of the h\ er or spleen 
Icterus of the shin and scleras often was apparent. Bile pigments did 
not appear in the unne While Gilbert and associates 7-10 probably in- 
cluded among their cases patients v ho had hepatic and hemolytic dis- 
ease, particularly chrome hemolytic icterus and even carotincmia, 
they deserve credit for recognition of a familial type of acholuric 
jaundice unassociated with enlargement of the Liver and spleen 
Subsequent refinements of diagnosis permitted differentiation of the 
vanous disease processes that produce an increased concentration of 
tcrum bilirubin giving an indirect van den Bergh reaction but little 
attention was given to the jaundice of constitutional hepatic dysfunc- 
uon. In 1935, Rozendaal, Snell and I 1 1S reported the first large senes 
of cases of constitutional hepatic dysfunction. This condition was en- 
countered sixty times at the Clinic during a truo )ear period In 30 
P« cent of the sixty cases, choice) Stic disease was present. This high 
percentage suggested tliat constitutional hepatic dysfunction predis- 
Pored to the development of cholecvsoc disease but the high incidence 
nay have been the result of the method of selection of cases and the 


Bnaccr frequency with which the concentration of scrum bilirubin 
B determined m cases of cholecystic disease than in other cases 
Meulengracht in 1939, 15 Dameshek and Singer in 1941“ and Curry, 
Crecnvvalt and Tat in 1942* discussed the condition and reported cases 
Curry and associates described biopsy in the case of a man, fifty ) ears 
01 Rge, who had constitutional hepatic dysfunction. The hepatic struc- 
and cells were normal It is interesting that a similar jaundice 
f 1 ® 8 among a certain strain of rats, as reported by Mallov and 

Covvenstem. 11 

In 1944, Hoyne and I s reported a senes of thirty-five cases collected 
tom the records of the Clime over an eight year penod since the re- 
pJrt m 1935 In case 3 of that rcjjort features of chrome hemolytic 
andrff ” ^ acc l uired TP 6 dev eloped The spleen became palpable 
we erythrocytes became microcytic. The fragility of the ervthro- 
cxa ”5' crcascd >n the four year interval between the first and second 
micrwT^u ,n other 035:0 of cons ntutional hepatic dysfunction, 
finding S “ but not s P hcncal microcytosis has been observed These 
dyrfun^' * c quesnon of relationship betv ecn constitutional hepatic 
“notion and chronic hemolytic icterus, that is whether hepatic 
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dysfunction of the type seen in constitutional hepatic dysfunction 
exists in chrome hemolytic icterus 

INCIDENCE 

The true mcidence of the disease among patients who register at the 
Clinic probably is much nearer the average of thirty per year, as re- 
ported in 1935, than the average of four per year, as reported in 1944 
The incidence in the latter report would have been greater if the 
records had been examined of all cases in which the concentration of 
serum bilirubin with an indirect van den Bergh reaction was greater 
than 2 mg per 100 c c , this was done in preparing the 1935 report. 

DIFFERENTIAL DIAGNOSIS 

The recognition of constitutional hepatic dysfunction as a distinct 
clinical entity is important, not because it affects the health of the in- 
dividual but because a correct diagnosis avoids the erroneously serious 
prognosis of true hepatic disease, prolonged medical treatment and 
unnecessary surgical treatment. The diagnosis would be made more 
often if all abnormally high elevations of serum bilirubin with an in- 
direct reaction were examined more critically and if the concentration 
of bilirubin and the indirect or direct nature of the van den Bergh 
reaction were determined whenever the patient complains of shght 
jaundice, bihousness, livenshness and sallowness 

The diagnosis of constitutional hepatic dysfunction should be made 
only after the presence of hemolytic and hepatic disease has been 
eliminated 

Hemolytic disease is excluded by the absence of history of exposure 
to toxic, infectious and parasitic agents with hemolytic properties, by 
the absence of anemia and splenomegaly and by normal morphologic 
examination of erythrocytes, normal fragility of erythrocytes to hypo- 
tome salt solution and normal excretion of urobilinogen in the urine 
and feces Occasionally splenomegaly occurs in a case that otherwise 
conforms to the definition of constitutional hepatic dysfunction but 
the latter diagnosis should not be made without further observation 
and study because of the possibility of atypical hemolytic icterus 

Most types of jaundice due to hepatic disease are excluded at once 
by the indirect nature of the van den Bergh reaction The various 
hepatic functional tests further serve to exclude other dysfunction of 
the hepatic cells and, mferentially, disease of the hepatic cells Only 
when the serum bilirubin responsible for latent jaundice of hepatic 
disease gives the indirect van den Bergh reaction is a differential diag- 
nosis necessary Slight latent jaundice due to serum bilirubin giving 
tie indirect van den Bergh reaction often precedes the jaundice of 
hepatic disease with its more characteristic direct van den Bergh reac- 
tion, and may persist for months and even years after recover! 7 
rom profound damage to the hepatic polygonal cells and after other 
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hepatic functional tests hn\ c become negaui c In such cases the histon 
of hepatic damage serves to point co the nature of the disturbance to 
which the term residual hepatic dysfunction may be applied 
In an occasional case of constitutional hepatic dysfunction the reten- 
non of dye in the bromsuLfnlcm test of hepatic function has been in- 
creased to 6 or 7 per cent at the end of one hour (normal retention 
5 per cent), but m no case has the percentage been increased more 
than might be accounted for by the human factor Similarly, the van 
den Bergh reaction occasionally has been delayed direct instead of 
indirect, just as it is in the occasional case of true hemolytic icterus 
but this has occurred only when the concentration of bilirubin was 
relanveh high When the new technic of Sepulveda and Osterberg 14 
has been used in such cases the serum bilirubin has been of the indirect 
variety The rate of excretion of bilirubin in congenital hepatic dys- 
function is said to be decreased, as is to be expected from the nature 
of the process 

The jaundice that results from hepatitis associated with cholecystic 
disease or from obstruction of the duct due to stone is attributable to 
an increase in the concentration of bilirubin giving a direct van den 
ntrgh reaction. It is accompanied by other characteristic features of 
disease of the biliary tract, especially colic, and should not be confused 
'nth the jaundice of constitutional hepatic d> sfunenon 

THREE ILLUSTRATIVE CASES 

The following abstracts of cases, previously included in the 1944 
jtport by Hoy ne and me, illustrate the typical features of constitutional 
he P«'c dysfunction. Jaundice \\ as the sole manifestation of the condi- 
jj on- disease of the blood, liver, spleen or biliary tract could not be 

demonstrated 


J^ 11 ' L— A man, aged urty years, registered at the Clinic m September 1938 
a highly successful, energetic person who had more than the usual 
7T^? C of endurance Hu sole complaint was recurrent attacks of jaundice asso- 
with faague, which he thought were precipitated by worry nervous 
anger and constipation. The jaundice was painless and was not associated 
^ CVCr nausea or \omituig The stools remained normal in color dur 
*r? °? c atta cks There were no general or abdominal symptoms between attacks. 

two episode* of jaundice had follow ed renal cobc. These attacks had 
^^d since early life and long had been of concern to both the patient and 
Ha iw, CUnS ' ^ ast flttacJc had occurred several months before registration 
one sister and a niece had experienced similar episodes of jaundice, 
of >n f” 315 ' 0 general physical examination were negative with the exception 
Hnnal 600 Uxific to * c *cleras and skin. The liver and spleen were not palpable 
and routine serologic test for syphilis gave negative results. The hemo 
kaVocvJ^ 0111 pcr 100 ^ of blood erythrocytes numbered 4 790,000 and 
did ZZT 7,000 cubic millimeter of blood Morphologic study of the blood 
^mc , ^normality of the cells. Fragility of the erythrocytes to hypo- 
Action was normal Roentgenograms of the thorax, gallblidder esoph 
stomach and bromsnlfalcm and hippunc tad te*ts for hcpaoc function 
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gave negative results The concentrations of serum bilirubin were 3 0 and 1 6 mg 
per 100 c c and die van den Bergh reaction was indirect. 

The diagnosis was constitutional hepatic dysfunction The patient recently 
reported by letter that the episodes of icterus still occurred two or three times 
a year but diat otherwise he had been getting along well 

Comment —The jaundice in case 1 was familial It was chronic and 
latent most of the time but overt at intervals when its depth was in- 
creased by nervous and emotional factors Although the attacks had 
occurred for forty years, they apparently had not affected the patient’s 
health or diminished his endurance, and had not led to the develop- 
ment of disease of the blood, liver, spleen or biliary tract This case 
emphasizes the effect of nervous and emotional stress on the depth of 
the jaundice, an effect that long has been recognized 1> 6 > °> u The 
jaundice that occurs after renal colic must be explained on a similar 
basis 

Case 2 —A man, aged thirty-five years, registered at the Chmc m June, 1938 
Except for diyroidectomy in 1930 and appendectomy and tonsillectomy in 1937, 
his health had been good His endurance was satisfactory and fatigue occurred 
only after long periods of intense work About six months prior to registration 
die patient had had a short period of malaise with slight jaundice and some loss 
of weight. The jaundice had persisted after die malaise disappeared and had fluc- 
tuated in intensity Several doctors had diagnosed die condinon as acute hepatitis 
or catarrhal jaundice A high carbohydrate diet and various medicines including 
calcium, vitamin B and dilute hydrochloric acid had been prescribed 

The results of general physical examination were essentially negative with the 
exception of slight scleral icterus Urinalysis and routine serologic test for syph- 
ilis gave negative results The hemoglobin was 15 gm per 100 cc, erythrocytes 
numbered 4,900,000 and leukocytes 8,100 in each cubic millimeter of blood The 
erydirocytes were normal in size and shape Fragility of the erythrocytes to hy- 
potonic salt solution was normal Gastric analysis after a test meal showed free 
acidity Roentgenograms of die thorax, gallbladder and stomach were negative 
The basal metabolic rate was —3 per cent The concentrauon of serum bilirubin 
was 2 0 mg per 100 c c and the van den Bergh reaction was indirect. Brom- 
sulfalein test of liver function did not disclose retention of dye 

The diagnosis was constitutional hepatic dysfunction 

The patient was not aware that odier members of his family were similarly 
affected but on inquiry on his return home he found that his brother had a more 
yellowish tinge to his eyes than the patient He also learned that his fadier’s 
family was noted for the yellowish tinge to their complexions, some members of 
die family having this to a marked degree His maternal antecedents were fair 
skinned and there was no history of jaundice among diem 

Comment — Case 2 again illustrates that constitutional hepatic dys- 
function is compatible with excellent endurance and health The 
jaundice was discovered when the patient was thirty-five years of age, 
and then only because his physician was a careful examiner Concern 
about the jaundice xvas only natural and treatment for hepatitis was 
without benefit. The patient’s anxiety xvas dispelled xvhen the nature 
of the condition xvas explained and only on inquiry xx^as the familial 
incidence of the condition established 
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Case 3 -A woman, aged fort} years, registered at the CUmc in December, 
1934 111 health dc\ eloped in 1919 at the age of twenty five years. There was 
fatigue, nervousness, insomnia and epigastric distress which appeared soon after, 
or as long as one hour alar, meals and then shifted to the lower portion of the 
abdomen. 1 he discomiort was accompanied by marked bloating and pressure in 
the lett upper quadrant of the abdomen, palpitation of the heart and dizziness. 
Vomiting occurred at the time of leaving the table or soon afterward Constipa 
con with the passage of large amounts of mucus was a prominent feature of her 
problem. The whites of the eyes became yellow with the more severe attacks of 
nervousness, fatigue and abdominal distress and usually also when she was badly 
constipated. Other members of the family did not exhibit jaundice. 

Vigorous efforts had been made to cure the patient. In addition to various 
medical measures, appendectomy had been performed m 1919 The jaundice had 
■roused suspicion of the biliary tract, consequently cholecystectomy had been 
performed in February, 1933, and exploratory choledoch ostomy and gastro-en 
terostomy in October, 1933 Tonsillectomy later was undertaken All surgical pro- 
cedures, as well as medical measures, had foiled to influence the severity of her 
complaints or the jaundice. 

On examination at the Clinic, urinalysis and serologic test for syphilis gave 
negative results The hemoglobin was 17 4 gm, per 100 ex., erythrocytes num- 
bered 4,360,000 and leukocytes 8,300 per cubic millimeter of blood. The results 
of differential count of leukocytes were normal The reticulocytes numbered 0.7 
per cent Morphologic study of the blood did not disclose abnormal cells Fragil 
rty of the erythrocytes to hypotonic salt solution was normal Analysis of the 
8 *«nc contents after a test meal showed small amounts of free acid Roenrgeno- 
Btarm of the thorax and colon were normal those of the stomach showed the 


E^nro-enterostomy to be free and the stomach to be normal. The duodenum was 
wt vmiahzed. The concentration of serum bilirubin on two occasions was 2 7 
*^ 3 7 mg per 100 c.c, with an indirect van den Bergh reaction. The brom- 
fcd'rfnu test of hepatic function did not disclose retention of dye 

Ine diagnosis was chronic nervous exhaustion mucous colitis and consntu- 
^ he P*Uc dysfunction. 

a recent letter the patient stated that the scleral icterus still appeared when 
14 became markedly r faagued and after spells of severe abdominal distress, 
toand inuconstipanon diet and on improved program of living had produced 
TO ProvemenL 


Covmicnt —The patient in this case complained, as do so many pa- 
tnts who have constitutional hepatic dysfunction, of a multitude of 
jyroptoms of the functional type. The jaundice was intensified and 
ecame overt under stimulation of increased fatigue and emotional and 
tt\ous stress but scarcely could be blamed for the patient's disability 
ous* att ^ c ^ of J fl undice continued in spite of the institution of numer- 
Tvhi h and sur S lca ^ procures. The jaundice was not familial 
cn 13 true in certain cases of constitutional hepatic dysfunction 


PROGNOSIS 

health of dle P anent wh ° has constitutional hepatic 
Phrntsa IT ma> remajn cs-cellent- Some patients may have no com 
most c,, ^ bc c™™ 05 onl > abon t the jaundice (cases 1 and 2) In 
** tbe Patient maj and probably does, ha\e other complaints 



988 


MANDRED W COMFORT 


since otherwise he would not consult a physician Such complaints are 
usually functional but may be of some other type It is not certain that 
the fatigue and lack of vitality so frequently complained of are due to 
the condition. 

As previously mentioned, the liver was normal in the one case in 
which biopsy has been performed 

TREATMENT 

Whether treatment of constitutional hepatic dysfunction is indicated 
is questionable since it apparently does not affect the general health. 
Treatment such as is given m disease of the liver is disappointing and 
is not indicated Cholecystectomy, choledochostomy and splenectomy 
have no influence on the course of the jaundice or on the functional 
complaints of the patient Operations on the biliary tract are indicated 
only when bona fide disease of the gallbladder or calculous disease of 
gallbladder or ducts exists Avoidance of precepitating stresses such as 
overwork, fatigue and emotional and nervous stress may lessen the 
depth and the frequency with which increases m depth of jaundice 
occur 

COMMENT AND SUMMARY 

Attention is again called to constitutional hepatic dysfunction, a 
condition in which jaundice is due to an inborn inadequacy of the 
hepatic cells, particularly with regard to excretion of bilirubin Its sole 
clinical manifestation is acholuric jaundice The jaundice may be latent 
or overt. The essential pathologic finding is an increase in serum bili- 
rubin givmg an indirect van den Bergh reaction It is not due to 
hemolytic or true hepatic disease or disease of the biliary tract The 
prognosis is excellent Its recognition is important to prevent an errone- 
ously serious prognosis and unwarranted medical and surgical treat- 
ment. 
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DIFFERENTIAL DIAGNOSIS OF NEPHRITIS 


Melvin W Binger 

The disease commonly known as glomerulonephritis presents many 
varied and interesting problems in etiology, differential diagnosis and 
treatment, and it is the purpose of this paper to consider some of these 
problems 

The disease, as first described by Richard Bright m 1827, was but 
vaguely understood and even now, more than one hundred years 
later, there are many aspects of the disease that are largely a matter 
of conjecture. 

The disease presumably is due to an inflammation or toxic reaction 
of the capillary loops of the glomeruli, which is really an endocapil- 
lantis and an involvement of a part of the vascular system In the acute 
form it very frequently is associated with or follows infections of the 
upper part of the respiratory tract, tonsillitis, scarlet fever and other 
infectious processes It has been determined by various investigators, 
and from our records at the Clinic, that in about 85 per cent of cases 
of acute glomerulonephritis the disease is attributable to infectious 
processes It is hard to conceive that the organism causing the primary 
respiratory or other infection is transmitted by the blood and lodged 
in the kidneys, thus producing the glomerular changes It is thought 
rather that toxins from the primary infection are the causative factor 
The possibility of a virus exists and many investigators have considered 
an allergic reaction as the cause of the glomerular changes 

However, it is not my purpose to go into minute detail regarding 
the etiology and pathology and treatment of glomerulonephritis, but 
rather to consider the differential diagnosis of glomerulonephritis and 
suggest some of the common pitfalls in the diagnosis of this disease 
To make a diagnosis of glomerulonephritis solely on the presence of 
albumin and blood and casts in the urine is a hazardous procedure and 
may result in the wrong diagnosis, for many other disorders in the 
body may produce abnormal urinary findings 
Poly cystic kidneys will produce the identical clinical picture of 
chrome glomerulonephritis and the differential diagnosis frequently is 
not easy, especially m cases in which the patients are obese and the 
concentration of blood urea is increased The obesity makes palpation 
of the kidneys difficult and, if the value for the blood urea is more 
than 70 or 80 mg per 100 c c , intravenous urography is not a satis- 
factory method for outlining the kidneys as the iodine compound is 
not sufficiently concentrated to be visualized on the urogram Retro- 
grade pyelograms can be made, but always with some hazard How- 
ever, the size of the kidneys frequently can be outlined on the roent- 
genogram If the value for the blood urea is normal or nearly normal, 
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cxcreton urographv offers the best procedure for diagnosis The out- 
line of the distorted cahces is quite typical in cases of pol\ cvstic kidnev 
There mat be a familial historv of polv cvstic kidnev xv Inch wall 
give a lead for investigation. The course is more benign as a role than 
that of chrome glomerular nephritis, and a high concentration of blood 
urea is better tolerated The blood pressure will be delated as m 
chronic glomerulonephritis with the usual diffuse \ascular disease, 
Rennms deielops as the disease progresses and cardiac degeneration 
and decompensation are common 

Chrome pyelonephritis is often mistaken for chronic glomerulo- 
nephritis, in the chronic, latent phase it mat closcli resemble the litter 
disease. In chrome pi elonephnas there is usualli a luston of recurrent 
infection of the unnart tract, with fcier and chills pinna and often 
hematuria and bacteria usually Escherichia coli frequcntli arc found 
m the unne while bactenuna is rarely seen in chronic glomerulo- 
nephnus. Intravenous urography usual!) will disclose distortion of the 
cahces and pelvis of the kidneys owing to inflammoton changes Often 
there is an associated cystitis which can be detected bi cvstoscoplc 
examination. Stones often can be demonstrated in one or both kidneys 
and frequentlv null take the characteristics and form of pelves nnd 
cahces, forming the so-called staghorn stones The infection may in- 
vrm ’ c on® or both kidneys As the disease progresses there results n 
gTadnal renal impairment with all the characteristics of chronic 
glomerulonephritis namely, hypertension, uremia, vascular nnd cardiac 
changes and anemia 

If the disease is limited to one kidney the clinical picture w ill be 
e cwne, except that the remaining kidney will usually carry on the 
necessary excretion of nitrogenous matter unless or until resultant 
ypertension and vascular changes lmDnir its function If unilateral 
* °f" uc pvelonephntis is detected early nnd if the involved kidnev 
^ en ? ovc< I surgically the blood pressure may be restored to normal 
if th ,t Systernlc Progress of the disease may be checked However 
' d ‘ Ieas e has progressed sufficient!) to cause serious v ascular dam 
cham? ? nous impairment of the other kidney through vascular 
so smSJ™ resu ' B of removal of a unilateral atrophic kidney are not 
spectacular and will do little or no good Again, in this' instance, 
uoiu) "T urography retrograde pyelography and selective ftme- 
atronW Pa of the k,dne >' 3 fl rc important. The incidence of unilateral 
m cas« rcsu,tln ff from chronic pyelonephritis is so common 
totvhr~L ’'TCrtension that the neurosurgeons insist on having cvcrc- 
CQ hJidm^ mS t0 rU ' C ° Ut ^ C p !^ cncc of this condition l.cforc 
not thmWif 5p , ch " ,c rcscctl0n for thc bypcrtcnsion I personally do 
of hvnmwm s P' an ? hn,c resection should be considered in any case 
nn.i.T y :et ' s ion until satisfactory intravenous urograms arc made and 


unilateral nr- k » ■ r " V uic mauc 

eluded' ° n atrophic pyelonephritis lias been definitely 

03 an enolog.c factor In fact, excretory urograph) ,s being 
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recognized more and more as an important diagnostic aid m cases of 
hypertension and chronic glomerulonephritis, to be sure that one is 
not dealing with atrophic pyelonephritis I know of no situation that 
gives me more satisfaction than to find, and have removed, an atrophic 
kidney m a case m which the patient seemed doomed and, by this 
surgical procedure, restore a patient to health 

A condition that somewhat resembles atrophic pyelonephritis is 
congenital hypoplastic or malformed kidney , which may or may not 
produce hypertension and diffuse vascular changes If hypertension is 
detected m a child, urologic studies should be made to rule out the 
presence of a unilateral hypoplastic kidney If such a kidney is found, 
its removal should be seriously considered This condition can and 
will produce the clinical picture of malignant hypertension 

Tuberculosis of the kidneys or of a single kidney may be confused 
with chronic glomerulonephritis, and, when pus and blood, as well as 
albumin, persistently occur in the urine, a centrifuged specimen of 
urine should be stained for Mycobacterium tuberculosis If any doubt 
exists about the presence of this organism, guinea pigs should be in- 
oculated Excretory urography and cystoscopy are of immense diag- 
nostic help Fortunately, tuberculosis usually affects only one kidnev 
and, if the involved kidney is removed, the chance of recovery is 
good At present, chemotherapy does not seem to be of much value 
in this disease 

Hypernephroma of the kidney may produce albumin and blood in 
the urine Usually, there are recurrences of gross blood m the urine 
The malignant lesion may be far advanced before theie is any clinical 
indication of its presence and I have seen cases of widespread metastasis 
in which the primary source was found by urologic studies If the 
hypernephroma is discovered and nephrectomy done earlv, and if 
deep roentgen therapy is employed subsequently, the immediate out- 
look is favorable 

Adenomyosarcoma , or Wilms’ tumor, in children may present the 
clinical picture of hypertension and nephritis However, it is rarely 
encountered and the outlook is invariably poor Urologic studies 
should be earned out m cases in which the presence of this tumor is 
suspected 

In the advanced stages of essential hypertension it is quite difficult 
or impossible to tell bv the findings alone whether the primary condi- 
tion was glomerulonephritis or essential hypertension The albumm- 
una and sediment m the urine are similar in each disease The impair- 
ment in renal function, the anemia, and the degree of hypertension are 
confusing! v alike in the two diseases, and the end results, such as 
uremia, cardiac failure or cerebral vascular accident, occur with about 
equal frequency in the two diseases In many instances, only the 
pathologist who examines the renal tissue can in any measure be cer- 
tain as to which was the primary disease However, there are certain 
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points in the historv and phvsical examination that lend a clue In 
chronic glomerulonephritis, there is often a history of acute nephritis 
uhich occurred after an infection of the upper part of the respirators 
tract or other infection associated with feser The acute glomerulo- 
nephntis is associated with edema, oliguria and gross hematuria Tarl\ 
m the disease, the vascular changes and hypertension are less in evi- 
dence and the unnarv abnormalities arc more dominant Albuminuric 
or vascular reomns mat or mat not be present, and spasm and narrow - 
mg of the retinal arteries ma\ be noted In essential hi pertension, the 
onset, course and svmptoms maj van in mtensin and character and 
the disease ma\ not produce svmptoms or mav not be detected until 
it is well advanced In many cases the disease is detected first at an 


insurance examination. Arms medical examinations disclose mam in- 
stances of essential hi pertension in which the men were prcvwnslt 
unaware of the disease Nervousness, headache, insomnia, lmtabilm 
tssy fatigabilit) dvspnea on exertion and, later failing vision, hema- 
turia and albuminuria will be found The rennas wall usuallv show' 
more sclerosis and retinitis than is seen in chronic glomerulonephritis 
owercr in many cases of chronic glomerulonephritis the onset mat 
C ° US flnd tbe t ^‘ sease be far nd\ anced and extensn c second- 
ary diffuse vascular disease mav be present before the patient is awnre 
t anything is wrong It is in such cases in w hich the history is in- 
tbc onset 13 odious, that the differential diagnosis is 
lor/w anC * IC ,S '' rur pnsing how frequently one encounters this prob- 
, jnowever at this stage, the problem becomes chief! v academic 
j t lc treatment, course and prognosis arc about the same m both 
and kom aB practical aspects the two diseases become one 
nd the same disease. 

elm ^ acteT '^ endocarditis can and frequently docs present a 

^ 'cu* picture not unlike that of chronic glomerulonephritis and must 
m cascs m w hich albuminuria and hematuria arc present, 
PMUcularjy ff there is evidence of mitral or aortic valvular disease or 
fcctf eniC<l cardmc rfftnaly such ns patent intnucntriculnr septal dc- 
^ P* te nt ductus arteriosus, patent foramen ovale or conrctntion of 
*“*■ B,ood cultures should be made m suspected cascs and if 
fever l 0CC c S Vlndans ls found ’ together with the cardiac findings, 
the reniTff j Qnd eencral dcb,llt > !t 15 quite safe to presume that 
stream c ndlnss are sccondal T to the primary infection In the blood 
bactcnal ^ not ET’ 1 “ dcfa,,cd consideration of subacute 
°“ rd ;" S 'tsclf In most cascs the disease is due to Strcpto- 

or of eono 3 mi ln u tl0 , n ° f * d ,'’ m ' ,£red lc ? It vahc ' tllc mirml, 

“ Produced h^ 1 h r? T ns k ,s , Pliable that the urinary picture 
mg , n r CTnb0l ‘ l0d 8, m / m tl,,: E^oo'cnili of the kidnets, rcsnlt- 

aon f onnatl ° n and destruction of renal substance Hvpcrtcn- 

u pr»v, r „ m of suI,acutc 'serial endocarditis and, when i 
^ onc must aspect pro existing vascular disease of css 
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hypertension, chronic glomerulonephritis, or other diseases that pro- 
duce hypertensive vascular disease It is not common to see uremia m 
cases of uncomplicated subacute bacterial endocarditis It is fairly 
common to see cases of subacute bacterial endocarditis m which re- 
peated blood cultures are negative, and one should not be misled by 
negative blood cultures. 

Periarteritis nodosum or diffuse endarteritis produces a myriad of 
symptoms and clinical findings that may be confused with those of 
chrome glomerulonephritis There may be albumin, casts and erythro- 
cytes m the urine, and hypertension and evidence of widespread cardio- 
vascular disease However, the severity and rapid progression of the 
clinical symptoms and findings are out of proportion to what one 
would expect in cases of chrome glomerulonephritis Usually, the 
retinal findings are minimal and the evidence of cardiac damage is 
much more profound in periarteritis nodosum than it usuallv is in 
chronic glomerulonephritis There, too, will usually be peripheral 
neuritis and pain and soreness in muscles and tenderness along certain 
arteries, which do not occur in cases of nephritis If painful nodules 
along the arteries can be found, the evidence is rather in favor of 
periarteritis nodosum A biopsy of a suspected nodule or region will 
frequently be the deciding clue in the diagnosis Unfortunately, this 
disease presents such a widespread and atypical clinical picture that it 
usually goes unrecognized before death and, more frequently than 
not, the diagnosis is finally established by the pathologist at necropsy 
The legion of clinical findings, the unusually rapid progress of the 
disease, the widespread organic involvement, the usual leukocytosis, 
fever, severe cardiac failure and cerebral involvement without definite 
clinical syndromes should lead one to suspect the presence of peri- 
arteritis nodosum 

Acute disseminated lupus ei ythematosis in many ways resembles 
periarteritis nodosum and subacute bacterial endocarditis and will pro- 
duce a clinical picture that is easily confused with that of glomerulo- 
nephritis It is thought by some investigators to be a closely related 
disease as far as the cause, clinical findings and course are concerned 
It runs a subacute course with fever, progressive anemia and pro- 
nounced leukopema There may be pericarditis, arthritis and an ery- 
thematous and purpuric rash, usually involving the face but frequently 
also the extremities Blood cultures are invariably negative The pro- 
tean nature of the clinical picture is thought by some investigators to 
be due to the widespread vascular involvement 

In advanced pidmonary tuberculosis and tuberculous involvement 
of other organs, the urinary findings, such as albuminuria, casts and 
hematuria, may be mistaken for those of chrome glomerulonephritis 
These findings may result from the toxic effect on the kidneys or 
from tuberculous lesions of the kidneys In the latter instance, Myco- 
bacterium tuberculosis may be found in the urine A widespread 
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anwloidosis may be present and can be readily detected b\ the Paun7 
test. Usuall), careful general clinical studies including roentgenologic 
examinaaon of the thorax, will be of help in establishing the correct 
diagnosis. There usually will not be the vascular involvement and 
Hypertension that gcnerall} arc seen in cases of chronic glomerulo- 
nephritis 1 

Hover er m considering amyloidosis as a cause of albuminuria, it 
must be remembered that tuberculosis, although the most common, is 
not the only predisposing cause. There are cases of widespread amyloid- 
osis in which a definite cause cannot be determined and because of 


the accompanying albuminuria, hypoprotememia and edema the dis- 
ease may be mistaken for a nephrotic stage of chronic glomerulo- 
nephritis The downhill course of widespread amyloidosis, however, 
is much more progressively rapid than is nephrosis, which is relatively 
a mild disease, in comparison, and will run a fatal course in a few 
weeks or months There wall be eiidence of severe damage of the 
liver with marked retention of dye, edema, ascites, usually of a chvlous 
nature and rapidly failing renal function. The Paunz test wdl be 
stfongl) positive. 

Amyloidosis also may be observed in many cases of large tumors, 
particular!} those involving the bones and in syphilis, m multiple 
myeloma and m some cases of leukemia. In cases of atypical and rapidlv 
rc lining nephrosis the Congo red test or the Paunz test should be 
one to be sure that one is not confronted with this disease 
In most cases of multiple myeloma, there is an unusual type of al- 
? n 'J' una which is known as Bence-Jones albuminuria, and, in cases 
o albuminuria, a test should be made for this type of protein The 
^ ts quite simple and the result is characteristic A white precipitate 
°tmed when mtnc acid is added to the urine, this precipitate dis- 
PPears on boiling and reappears on cooling In suspected cases, 
tntgenograms of the nbs, long bones and skull should be made to 
tmonstrate w hether the peculiar multiple lesions of bone are present, 
ytqnently, sternal aspiration of bone marrow for microscopic study 
'j, 1 rcvca l the m} elomatous cells 

tmle CC ~*| 0neS protcln however does not occur only in cases of mul- 
myxed^ 6 0ma but bc found m some cases of leukemia, chloroma, 
wtestTT 1 ’ chon drosarcoma and malignant tumors of the gastro- 
thr tWct ' In con trast to chrome glomerulonephritis and nephrosis 
^ nim proteins are usually elevated 

With 1 R r disease thflt might at first consideration be confused 
“dwomTTu B lo menilonephritis is hyperparathyroidism due to 
even h^° the P ara thyroid glands Albuminuria, uremia, anemia and 
the c A}* cnsl01 ' may be observed However, in about two-thirds of 
d <genem,,„ be typlcal bone chan 8“ of osteoporosis and cystic 

W'tth mnlr, 01 ? i h° nes In some cases the disease may be confused 
maple myeloma In most cases the value for the serum calcium 
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will be more than 11 mg per 100 e c and the value for the inorganic 
serum phosphorus will be less than 3 mg per 100 c c It is probable that 
m many of these cases the disease escapes diagnosis and is considered 
as nephritis or other systemic disease 
In further consideration of the condition commonly known as 
chrome lipoid nephrosis , one is confronted by the two schools of 
thought as to whether lipoid nephrosis is a variety of chronic glomeru- 
lonephritis, or whether it is a degenerative disease of the kidneys and 
not a manifestation of chrome glomerulonephritis In my observations 
of cases of so-called hpoid nephrosis, the disease eventually has pro- 
gressed to typical chrome glomerulonephritis with uremia, hyperten- 
sion and diffuse cardiovascular involvement Cases m which severe 
albuminuria, hypoprotememia, and edema, hyperlipemia with normal 
or only moderately elevated blood pressure, and a normal concentra- 
tion of blood urea are considered as chrome glomerulonephritis with 
the nephrotic syndrome The nephrotic syndrome apparently occurs 
in cases m which the nephritis is benign and in which so much albumin 
is lost through the urine over a long period of time that the concen- 
tration of serum protein is depleted to or below the critical level of 
5 per cent, which results m a lowering of the colloidal osmotic pressure 
and of the blood, resulting in edema It is not clearly understood why 
there should be an increased permeability of the glomerular loops, 
conceding, of course, that the filtration of plasma proteins takes place 
through this element of the kidneys Neither is it clear why some pa- 
tients with the nephrotic syndrome will have a normal blood pressure 
while others will have severe hypertension and vascular involvement 
It is thought to be due to the degree of impairment or ummpairment 
of blood flow through the kidney, which has been ably demonstrated 
by Goldblatt and other investigators 

Lipemia is not peculiar to nephrosis alone, for it is frequently ob- 
served m cases of proved chrome glomerulonephritis 

In Hodgkin's disease and lymphosarcoma, the clinical picture of 
nephritis is frequently observed There may be albumin, casts and 
erythrocytes in the urine, as well as renal failure, as evidenced by an 
increased concentration of blood urea Blood pressure may also be 
elevated and anemia may be present However, the generalized aden- 
opathy, enlarged spleen and frequently the typical mediastinal widen- 
ing are clues favoring the diagnosis of these diseases Frequently 
occurring attacks of fever of the Pels-Ebstem type may be noted 
Biopsy of a lymph node is advisable and frequently will establish the 
diagnosis It is thought the renal changes are due to infiltration of 
the kidneys by the mabgnant process However, m some cases only 
tovic changes were noted on microscopic studies Marked improve- 
ment is frequently noted after roentgen therapy Blood counts and 
smears are helpful in distinguishing Hodgkin’s disease and lympho- 
sarcoma from chrome leukemia, and the microscopic appearance of the 
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Ijmph nodes is typical of either disease. Usualh splenomcgah is 
much more pronounced m leukemia than in lymphosarcoma and the 
spleen ma\ attain an enormous size. 

Wheneier pus and blood are present in the unne, together with 
albnmm, and parocularlv w hen the sediment is string! and clotted, it 
n well to im esngare the urethra, bladder and kidnevs for some gross 
urologtc leston and not assume unequivocalh that the patient has 
nephritis. Excretory urograph) and c\ stoscopic examination can casiK 
disclose inflammatory lesions vesical stones, c> suns, ureteral and renal 
stones, vesical tumors, divcrticuli of the bladder enlarged prostate 
"ith obstruction, seconders infection of the unnan tract and man) 
whet conditions that, on the basis of the urinalysis alone, would simu- 
late nephritis. 

In conclusion, I would sat that the errors in diagnosis of renal dis- 
“se and of an) diseases which secondarily affect the renal si stem and 
P uce abnormal unnarj findings are made in assuming that the 
cause of the abnormal urinary findings is nephritis rather than keeping 
a° open mind and considering other possibilities Merely because most 
uith h a * 5umuiana "ith microscopic hematuria, and casts together 
hypertension and anemia arc cases of nephnos does not indicate 
mans that they all are It is onK b) a careful anal\ sis of the 
i’h) sical examination and laboraton findings that one can 
“pc to eliminate errors in diagnosis 

arolo' UTl P ortance °f mtnnenous urographv, cvstoscopic and other 
gic studies in cases of suspected nephritis should be emphasized 
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Chronic cervicitis may include erosion of various types and degrees, 
chrome cellulitis and fibrosis, cysts, polyps, lacerations with infection, 
eversion and malignant changes 

Symptoms resulting from chrome cervical involvement may be 
purely local or more extensively systemic There is individual varia- 
tion m the degree of distress Rather extensive involvement of the 
cervix may produce surprisingly little discomfort in some cases and the 
diagnosis may be determined only by examination In others the in- 
volvement may be mild but may seem to produce symptoms of an un- 
warranted seventy 

Leukorrhea usually accompanies any degree of chrome cervicitis 
and is the most frequent finding Pelvic weight or heaviness is often 
aggravated by fatigue and, if the paracervical ligaments are much in- 
volved, may result in actual pain Dyspareuma may be complained of 
Menstrual irregularities or abnormalities and increased dysmenorrhea 
sometimes accompany chrome involvement. Metrorrhagia should lead 
to careful search for any possible early mahgnant process Sterility is 
sometimes corrected by eliminating cervical lesions 

More remote symptoms are most frequently complained of as urin- 
ary distress The close proximity of the ureters and base of the bladder 
to the network of lymphatics, vessels and nerves surrounding the cer- 
vix explains the frequency of urinary complication Both infections 
and neoplastic processes may readily invade the region of the bladder 
and the ureters by direct extension 
The history of a patient who has chrome cervicitis may be clarified 
by a frequent review of the sahent points Frankly discussing with the 
patient her ideas about her symptoms and explaining to her the find- 
ings and their probable significance will help to encourage her con- 
fidence and to manifest the physician’s understanding of, and sympathy 
with her in, her problem Some women hesitate to tell their story 
completely at first and it may happen that the patient will divulge her 
innermost fear only after treatments are completed and at the tame of 
dismissal Her chief anxieties may be summed up in the fear of having 
some loathsome disease, of development of a mahgnant lesion or of an 
inability to perform her normal sexual functions The history should 
record duration, remissions and previous therapeutic attempts 
Pelvic heaviness or pam usually is responsive to the application of 
heat, to rest and to some of the more common analgesics Back pam in 
the sacrolumbar region often accompanies cervicitis and its relief may 
follow elimination of the cervical involvement. It is fairly frequent 
for a patient to state that a chrome backache has been relieved m a 
s 998 
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very few days after a cauterization of chronic cervical fibrosis con- 
taining multiple cysts 

Records of about 1,000 s 0 cases in which cervical cauterization had 
been performed from six to nine years previously were reviewed and 
questionnaires sent to the patients Four hundred and forty had listed 
backache in their histones as one of their complaints Of the patients 
who anstvered the questionnaire, 62 per cent reported the backache 
relict ed while an additional 11 per cent said that the backache had 
been improved It was not assumed that the treatment of the cervix 
was the only factor contributing to their relief but such a record 
seems significant. 

The assumption that chrome cervicitis is a focus of infection in 
more remote regions is probably more speculative than proved but 
streptococci are often found on culture taken from cervical lesions 
Some ocular conditions, such as episcleritis, have responded favorably 
after correction of cervicitis and m cases of infectious rheumatism the 
cervix should be examined as a possible source 1 Certain types of renal 
mfection seem likewise to lose their tendency to exacerbations after 
the chrome cervical involvement has been healed Some authors have 
classed the cervix as being as important as the tonsils and teeth as a 
source of infective processes 

Chronic cervicitis is most frequently inaugurated at childbirth and 
thus occurs in the third or fourth decade of life, which is perhaps the 
a ge of greatest stress and strain to the mother The psychic effect on 
her personality when she is relieved of her nagging pelvic distress is 
gratifying 

The etiologic production of cervicitis is commonly attributed to 
infection though there arc cases of erosion of the cervix jn which it is 
difficult to discover an mfection as a preceding involvement 
Infective processes are usually superimposed on some form of 
trauma such as that produced daring chddbirth with the bruising and 
lacerations, in some previous instrumentation or as the result of an 
acute infection overwhelming the defense mechanisms There i> a 
resulting residue in the endocervical glands and tissues of the portio 
vaginalis and adjacent structures The chrome infective organism is 
usually a streptococcus but its invasion may have been made possible 
Tan acute onslaught m which organisms such as Neisseria gonor- 
™ca<j, Escherichia cob, some types of staphylococci, diphtheroids, 
lycobactenum tuberculosis and other less common bacteria were 
Producers 0 f the initial acute process The foregoing acute infection 
destroyed the defense barriers of the tissues and that may 
vc allowed the invasion of the streptococci Racial and environ- 
ntal characteristics may vary the incidence of the less frequent 
ganwns but the streptococcus seems to be the offender uhich per- 
;; me primary acute inflammation has subsided 
A mhcr violent epithelial irritation ma> be set in action by parasitic 
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organisms such as Trichomonas vaginalis, Momha albicans and some 
others and thus prepare a means by which streptococci gain access to 
deeper tissue and institute a more extensive involvement than is usually 
observed in cases of parasitic vaginitis It is not known that the fore- 
going parasites of the vagina have invasive properties in themselves 
but it is believed that they act in symbiosis with pathogenic bactena 
and allow of deeper chrome involvement 

Defensive processes against infection in the cervix are manifested by 
an intricate anatomic structure of the endocervix and by the outflow 
of alkaline mucus, which is then liquefied and acidified m the vaginal 
vault by the action of the vaginal fluids A mild chemical reaction 
thus occurs about the portio vaginalis This process varies m different 
individuals and is influenced by their degree of natural immunity and 
general condition of bodily health It is further varied by the hormonal 
influence on the vaginal epithelium in the quantity of glycogen avail- 
able for conversion into lactic acid m the vagina, by the outflow of 
menstrual fluids and no doubt by other influences such as psychic 
stimuli not well understood 

Examination of the patient m anticipation of treatment for any con- 
dition is benefited by a general systemic review A good physical ex- 
amination is as essential in dealing with pelvic conditions as m dealing 
with conditions in any other portion of the body Leukorrhea being 
the most frequent symptom of cervicitis, the nature of the discharge 
should be sought and its origin ascertained Cultures and smears are 
advisable to determine the presence of Neisseria gonorrhoeae, Tricho- 
monas vaginalis or Momha albicans and die character of the pus and of 
the desquamated epithelial cells There are likely to be a suggestive 
odor and consistency to secretions associated with the foregoing types 
of infection and gonorrheal infection is likely to reveal involvement of 
Bartholin's and Skene’s glands Malignant processes have an odor of 
necrotic tissue and secretions may be watery and blood stained 

Palpation should acquaint the examiner with the tone of the tissues 
of the vagina and supportive ligaments and the position, size and con- 
sistency of the cervix, the fundus and the adnexae Nabothian cysts 
may possibly be more readily palpated than visualized Palpation 
through the rectum is advisable if possible, as the adjacent cervical tis- 
sues and uterosacral and broad ligaments are often more accurately 
palpable by rectal than by vaginal examination 

Inspection of the cervix requires that the patient be in a comfortable 
position If the vagina is unduly sensitive, a mild local anesthetic may 
be used A good light is essential Evidences of lacerations, edema, 
polyps, erosions, cysts, bleeding points and ulcerations are looked for 
A small cold light introduced into the cervical canal may reveal by 
translucence deeply buried cysts which would otherwise be unsus- 
pected Gently pressing on the surface of the portio vaginalis with a 
blunt tipped probe may reveal irregularities of resistance and spongy 
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regions from vv hich one may desire to remove tissue for biopsv Per- 
haps tissue should be remoi ed for biopsv from all lesions of the ccn ix 
but certainl) from papillary or polvpoid regions regions xv hich tend 
to bleed after slight trauma, an obi ious ulcer, areas of leukoplakia or 
areas which are \ civet! and allot! the probe to sink rcadili into the 
substance of tissue, a specimen should be remoi cd and examined by a 
pathologist. A diffuse milky gray color of the surface of an erosion 
and superficial telangiectatic patches indicate advisable fields for 
biopsy It is far iviser to haie a negative pathologic report than to 
have destroyed by cautery a region 11 hich may hat e been the site of 
an early malignant lesion it ithout having taken a specimen for biopsy 
An erosion of the uterine ccn l\ is on interesting and fairlt common 
lesion. The usually accepted thcon of the formation of erosions is 
that the squamous cell epithelium of the pomo taginalis becomes 
macerated by infectious debris and fluids and that cells of columnar 
type progress out from the endocervix and replace with a columnar 
celled covering the epithleium so macerated Such an erosion is usu- 
ally rather sharply limited on its outer border and its coluinnar^ccllctl 
surface is confluent with the covering layer of the cndoccm.\. \ ct the 
typical racemose glands of the endocervix are not nluays produced in 
the erosion and there is some question whether the nabothian cysts 
seen in the region of erosion may not be inclusion cysts produced by 
infolding of this abnormal tissue growth Certainly many erosions arc 
seen in uhich evidence of previous infection does not appear and the 
previously mentioned stage of maceration of the squamous la! cr is 
seldom encountered Some erosions seem to grow by' piling up of 
layers of cells, so that they' may' appear crowded into folds or tufts 
°t into minute papillae so closely packed as to resemble the surface of 
clipped i civet Various manifestations of infection and cyst fomiation 
tlo appear in association with some erosions but there arc other cro 
sions which seem to be an uncomplicated metaplasia, m which cells of 
columnar type have replaced squamous lay ers over a limited area T lie 
basement cells, which formerly produced squamous cells for some 
reason produce columnar cells Why should such metaplasia occur? Is 
the area of metaplasia an extension of columnar cells from the endo- 
oervix or are these columnar cells formed by the existing basement 
cells 7 

The hypothesis of cellular adaptaaon to an unfavorable environ- 
O'ent 7 allows a speculative inference that a similar process may occur in 
rhe production of an erosion of the cervix 
The emironment of the cervix is subjected to various influences, 
roch as the hormonal variation of the host The chemical reaction 
Mentioned previously vanes in its intensity with fluids discharged 
lr °m the upper pan: of the genital rract and these fluids are denved 
tom the endometnum The stages of the mcnstmal cv cle produce 
rc Peated rhythmical variations Processes of metaplasia have been re- 
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ported 2 3 from such situations as the bronchus, gallbladder, stomach, 
pharynx, prostate and anus and over the exposed surface of a long- 
standing chrome inversion of the uterus 

When the process of metaplasia occurs on the portio vaginalis of the 
cervix, the basal cells of the mucosa, which form the reproductive or 
functioning layer, seem to alter their product from the supposedly 
natural protective squamous type of epithelium to a more secretory 
glandular-hke columnar epithelium and a so-called erosion is produced 
The basal cells of both the columnar and the squamous types of tissues 
of the portio vaginalis are said to appear to be similar histologically 

If such a process does occur and produce an erosion as a result of 
cellular adaptation to unfavorable environment, could not a hypothesis 
go further and assume that cellular adaptation to unfavorable environ- 
ment of frequent recurrence might proceed to the production of the 
disorderly groups of cell arrangement found in “carcinoma in situ” or 
“nomnvasive epithelioma”? If those tumors are truly malignant tissue, 
and evidence 4, 8 seems to be accumulating that they may develop into 
the more common examples of malignant process, they offer an earlier 
step in diagnosis than the commonly accepted stage 1 carcinomas of 
the cervix. Carcinoma in situ is not diagnosed except by the patholo- 
gist and no doubt many such carcinomas have been destroyed by 
cervical cautery when a specimen for biopsy was not obtained Some 
reports indicate reduction m frequency of primary carcinoma of the 
cervix since cauterization has become more prevalent 

Treatment of chrome cervicitis is aimed at eradication of the lesion 
Actual destruction by some form of heat such as electric hot AVire 
cautery is more commonly employed than surgical removal at the 
present time 

Cauterization by nasal tip cautery is a convement process and is per- 
formed under direct visualization It may be an office procedure and 
the patient may remain ambulatory Other processes of actual destruc- 
tion of diseased tissue may be equally efficacious and may be preferred 
by some but actual cautery has the advantage of simplicity of equip- 
ment, of visual control of extent and of minimal complications Burning 
should be done slowly with a dull red, rather than a bright yellow, 
wire loop and should extend to a depth just through the mucosa The 
lines should be spaced closely enough together so that radiant heat 
coagulates the intervening tissue and turns it ash-white Cysts are evac- 
uated by cautery puncture and their lining membrane is coagulated If 
severed small vessels tend to spurt or ooze, they are nearly always 
controlled with the cautery by holding the glowing tap against the 
bleeding point. Sometimes the bleeding is effectually stopped by 
cauterizing deeper in an adjacent fine, thus reaching the vessel in 
deeper tissue When the cervix is considerably thickened and the lips 
are everted and contain deeply buried cysts, the cautery incisions may 
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be deeper and extend farther into the substance penpheralh , so that 
the shrinkage which results tends to restore the cervix to a more nor- 
mal sue. 

Whether or not the endocemx should be cauterized depends on its 
invoh orient. In cases of simple superficial erosion there seems no good 
reason for destroying the endocen lx and heabng is completed in a 
shorter period if onl_\ a surface cauten is required W hen the endo- 
cemx is involved and requires cauterization it should be quite thor- 
ough!) treated and the cauten lines from the endocen lx should cut 
deeply at the os and extend to the penpher) of the area to be cauter- 
ized on the porno vaginalis The rcsulnng fibrosis tends to result in an 
open os and is less lihel) to result m stenosis The endocen ix is not 
usually visuahzable. When ic is extensn el) invoh cd, the procedure of 
conization ma) be preferable. However, this should be an operaung 
room process and after conization there seems a greater incidence of 
subsequent hemorrhage and the need of frequent observnnon because 
of the tendenc) to stenosis 

After actual cautenzadon there occurs a heavy slough, w Inch softens 
and produces a foul leuhorrhea for four to slx davs but wluch has 
usoall) cleared off in about ten days During the healing stage it is 
Permissible to wipe the cervix with a mild antiseptic on a cotton appli- 
cator, a procedure which wall help to prevent some of the bad odor 
and at the same time permit inspection of the cauterized area for small 
adherent clots of blood or bleeding points These clots mav be w iped 
away and an astringent solution applied Healing and n new surface 
na ve organized in four to slx weeks but subsequent im olution nm not 
be completed for perhaps slx months Examination by palpation and 
■nspection seems worth while at a three montlis’ and again at a six 
months’ interval, particularly to ascertain w hether all c) sts hn\ c been 
destroyed and whether the lesion is completely healed and to deter- 
mine the amount of involution ultimately obtained by the procedure 
“Ompbcations arc usually not severe. Postcoutcry bleeding during 
the sloughing off of the eschar may require attention for a few dn\ s 
and many minor processes are utilized to check bleeding of the areas 
n some instances a packing of iodoform gauze may be required When 
u employed, it should be left in place for forty-eight hours, so that 
t removal of the gauze may not again open the bleeding \csscl Pcl- 
\' c ac,lc may be aggravated for a few days in some cases and occasion- 
*ny an unsuspected subacute infiamrmtion of the adjacent pelvic strtic- 
ytres will flare up so as to produce febrile reaction However, such 
motions usually subside promptly Urinary complications arc nt times 
cmporanly aggrasated A tendency to cervical stenosis of the os 

neMrSi 1 " SOmc cascs an<1 may rcspond amply to dilatation If it rc- 
jjmmy recurs, an enlargement of the opening may he effected by a 
mssed incision through the os by means of the cautery wire 
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SUMMARY 

A chronically diseased cervix may be the source of either local or 
more systemic symptoms The causation of cervical erosions is an in- 
teresting field of speculation The suggestion is offered that these 
erosions may perhaps be a manifestation of metaplasia resulting from 
cellular adaptation to unfavorable environment and that so-called car- 
cinoma in situ may be a further step in such a metaplasia The fore- 
going is only suggested as a speculation, for proof of such process 
seems lacking at the present tame However, erosions and other cervical 
lesions justify the taking of a specimen for pathologic analysis and the 
correction of lesions of chrome cervicitis seems to have assisted in a 
reduction of the occurrence of cervical malignant disease 
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certain conditions of the female urethra 


Edward N Cook and Jane II Hodgson 

I he purpose of this discussion is to review certain conditions of the 
female urethra from the standpoint of etiologic factors, symptoms, 
diagnosis and treatment. Such a discussion presupposes a thorough 
Knowledge of the anatomy of tlus part of the body 
The female urethra is a short tubular structure, 3 to 5 cm in length, 
wending from the bladder to che \ cstibulc In multiparas it is usually 
tnorter than this The external urethral meatus, w hich max be slithkc 
or may resemble an im erted \ , is usually the narrow cst portion of the 
urethral canal. The urethral wall has a mucous, submucous and mus- 
cular coat. The epithelium lining the canal is of the stratified, squamous 
DT 6 except near the bladder where it becomes transitional in tvpe, 
wnilar to that of the bladder There are many small tubular glands jn 
n't pronmal one third of the urethra and a few lesser ones in the 
outer third On each side of the floor of the urethra just within the 
Wernal meatus arc die two openings of Skene s glands In some m- 
necs the orifices of these glands may be in the vestibule adjacent to 
' external meatus. The submucosa is a la> cr of loose areolar tissue 
c 01 50,110 elastic fibers and a network of venous spaces. The muscular 
c is composed of two layers, an inner longitudinal laser and an 
* c, ™lar layer The inner portion of the circular layer at the 
vol ou ^ et forms the involuntary sphincter of the bladder The true 
^ twtaty sphincter is a layer of striated muscle fibers arising between 
Uf C «yers of the triangular ligament, surrounding completely the 
c 111 wending proximally to the vesical outlet 
b! T ct urethral channel in the female passes directly from the 
j der to the oucside, it has a markedly inferior defense against 
pending infection as compared with the urethral channel in the male. 
c:tte rnal urethral meatus is in constant contact with vestibular 
. va 8Mal secretions and consequently there is the ever present pos- 
aoJP of otffamsms entering the urethra and setting up a distressing 
on - The majority of infections of the urethra in the female arc 
bus type 

roper Valuation of the patients complaint is of primary impor- 
t«Vi C O' 1110 patients are frequently encountered who have been 

find" 8 a Wmary antiseptic because of urinan sxmptoms and the 
Wa t PUS ccPs m a specimen of voided urine No benefit has been 
<ath ^ * rom tPls treatment and further examination of a specimen of 
tferaed unne reveals no cellular elements Such a situation should 
tate the need for urethroscopic and cystoscopic investigation since 
tvaluarran of the patient’s distress can lie made only by this 


I00J 
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URETHRITIS 

One of the most common maladies of the female is inflammation of 
the urethra This lesion frequently is found in women more than forty 
years of age The classic experiment of Winsbury White did much to 
explain the frequent association of urethritis and trigomtis with endo- 
cervicitis, and also the fact that urethritis frequently accompanies 
mondial, trichomonal, gonorrheal, puerperal and postabortive infections 
White demonstrated the relation between the cervix of the uterus in 
guinea pigs and the trigone of the bladder He injected India ink into 
the cervix uteri and later found the dye m the lymph spaces where 
the bladder and vagina are in intimate contact. 

The most common symptoms of urethritis are frequency and burn- 
ing on urination Urgency and dysuna also may be present In the 
more severe cases tenesmus is noted These irritative phenomena usually 
are aggravated during micturition and many times reach their greatest 
severity immediately after the act is completed Hematuria is not com- 
mon but may be present. If symptoms of external irritation are present, 
they usually are caused by associated meatitis Dyspareuma occasionally 
is encountered, particularly if there is an associated urethral diverticu- 
lum Any or all of these symptoms may be present in the various types 
of urethral inflammation 

The remainder of the discussion of urethritis deals with two forms 
of this condition, namely, simple urethritis and senile urethritis 

Simple Urethritis.— This form of urethritis, which is by far the more 
common, can be divided into granular and cicatricial types with or 
without associated inflammatory tags On urethroscopic examination 
of the granular type the mucosa is raised, reddened and has a granular 
appearance in scattered regions or throughout the whole urethra Puru- 
lent secretion seldom is encountered Frequently there is diffuse tight- 
ness of varying degree to the passage of the instrument along the canal 
This may exist alone or m association with the granular change At 
times a cicatricial process may have advanced to such a degree that 
there is a true stricture with symptoms of obstruction to the passage 
of urine as well as the objective findings of residual urine and trabecu- 
lation of the bladder 

In many cases of granular and cicatricial urethritis there are localized 
regions of mucosal proliferation, particularly at the vesical neck, which 
are referred to as inflammatory tags These swollen reddened regions 
m themselves cause no particular difficulty and are only another man- 
ifestation of the granular change in the mucosa 

In the treatment of simple urethritis, the use of irritating medicines, 
frequent instrumentation and all forms of cautery should be kept at a 
minimum In the granular type, the use of a mild astringent such as 
argyrol, 5 per cent, or protargol, 1 per cent, applied once daily for a 
week on an applicator of cotton and left in place for five to ten min- 
utes usually is of benefit Warm sitz baths also should be taken daily 
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If there is associated cicatricial change, the urethra should be dilated 
every two or three dajs until it readily admits a 30 F or 32 F sound 
Fulguraton of the urethra in the female is of little value and extensive 
treatment of this type often results m extreme inflammation and cicat- 
rization. 

At the Clinic this simple and mild type of treatment has proved 
most successful It is important to emphasize to patients the benignity 
of the lesion and also the harm that can result from overtreatment. A 
proper understanding by the patient of her trouble will help her to 
tolerate the occasional mild recurrences 
Senile Uretfintis.— Since senile urethritis is comparatively rare, it is 
frequently overlooked The symptoms may be severe and yet the signs 
of urethritis may be mild The urethral mucosa may present a thinned 
out and somewhat reddened appearance similar to that of the mucosa 
of the vagina w hen senile i aginins is present The onset of the urinary 
symptoms and the onset of the menopause usually are simultaneous 
The administration of estrogens has been of great value 

PROLAPSE OF URETHRAL MUCOSA 

In prolapse of the urethral mucosa there is eversion of the mucous 
membrane of the urethra through the meatus, resulting in a red, con- 
gested tumor-lihe mass at the external meatus The condition is im- 
portant because it is frequently confused with caruncle of the urethra, 
"hich will be discussed in the next paragraph Prolapse of the urethral 
mucosa probably is due to certain cicatricial changes which result from 
long-standing chrome inflammanon of the urethra and meatus The 
prolapsed region may bleed easily and is frequently the site of asso- 
rted meatms. Local tenderness and burning on urination often are 
noted Treatment is essennally the same as for granular urethritis, with 
dilatation of the urethra if indicated and the use of mild astringent 
ointments locally if the meatus is inflamed 

CARUNCLE 

Cnruncle, which is a mucous polvp usually arising from the posterior 
“Peer of the urethral meatus, frequently is confused with prolapse of 
* urethral mucosa, as previously mentioned It is usually single but 
and' hi As a rule, a caruncle is exquisitely tender, fragile 

,ec ds easily, and at times the lesion is incapacitating It may be 
-j. r ^“^ atous or angiomatous depending on its histologic structure, 
tors tm j nt B best earned out by excision either by clamp or by scis- 
accord cautenza tion of the base bv scamng with mercuric nitrate, 
Wtio lng c° tf>e metbod of Crenshaw O’Connor advised electnc desic- 
basc of?h 3 needle dectrode > care beln S takc n to coagulate the entire 
oc ™ caruncle without destroying the surrounding tissue. 
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URETHRAL DIVERTICULUM 

Many causes have been recorded as being responsible for urethral 
diverticulum This condition probably is acquired and may arise from 
infected periurethral glands The symptoms are much the same as those 
encountered in cases of simple urethritis but frequently are more se- 
vere Occasionally, swelling may be palpated in the anterior vaginal 
wall which on pressure produces a discharge from the urethral orifice 
Pam on walking and dyspareuma occasionally are noted 
The diagnosis is made by demonstration of the pocket with an 
opaque medium On cystoscopic examination one or more minute 
scarred openings may be seen in the floor of the urethra If possible, 
a soft 4 F ureteral catheter is passed into the opening and coiled in 
the pocket. Opaque medium then is injected and a roentgenogram 
made At tames a mass m the anterior vaginal wall may be palpated 
The urethral diverticulum occasionally may contain calcareous material 
The treatment is surgical Local therapy m the form of strong 
astringent solutions or fulguration are only rarely of value Surgical 
excision of the pocket through a vaginal approach, with careful closure 
of the urethral opening and repair of the urethral floor usually are 
necessary to relieve this distressing complaint 



REAL VERSUS SUPPOSED DISTURBANCES OF THE 
ENDOCRINE GLANDS 


Edward H Rynearson 

Many physicians have had the opportunity to observe “endocrin- 
ology" almost from its beginning to its present state The term ‘‘endo- 
crinology” was applied to the study of the endocrine glands at a time 
when not all of the glands were recognized and when few of their 
functions were known These physicians can remember when tablets 
of whole pancreas were prescribed for diabetes, when epinephrine was 
the treatment for Addison’s disease and when ovannn residue was pre- 
scribed for the menopause. They have lived to see the recognition of 
more of these glands and the delineation of many of their functions 
Tet endocrinology sail is not a science and soil is but a part, though 
a most intriguing part, of internal medicine. 

As knowlege has increased, better definitions of certain disturbances 
of the endocrine glands have been possible What are some of these? 

THE POSTERIOR LOBE OF THE PITUITARY 

This small amount of tissue produces two hormones One is pitocrn 
which stunuates the contraction of the uterus and is useful for certain 
obstetric conditions The other is pitressin which induces peripheral 
vasoconstriction and stimulates smooth muscle It has an important 
anudiureoc effect. No known syndrome has been established that is 
due to the overproduction of the hormones of the posterior pituitary 
Diabetes mstpidus is caused by the underproduction of the posterior 
PJtuitary and the consequent absence or decrease of its antidiuretic 
Facet on body tissues The many possible etiologic factors are de- 
scribed in the excellent observations of Ranson and his associates e The 
symptoms of diabetes insipidus need no review The treatment consists 
j? c *’ c replacement of pitressin by one of three methods. The first is 
me use of pitressin in aqueous solution, the disadvantages of which 
see the expense, the annoyance of multiple hypodermic injections and 
h e sometimes unpleasant side effects due to stimulation of smooth 
The second method the use of pitressin tannate in oil, has the 
“vantage over the first method of delaj ed absorption n hich necessi- 
muBi Cr m J ectlons The third, and raethod of choice, is the nasal 
JTU'uation of powdered whole posterior lobe. Almost never does a 
1 aent find this method irritating to the nasal membranes and the 
£™P*fers it to the other two methods because of its ease of ad- 
sideff 1 a ° n ’ ‘ K rclatlvc mexpensiveness and the absence of unpleasant 
in th' tteCtS Fc " 1"““° necd more than an application of powder 
c morning and evening and the) learn to measure on the end of a 
1009 
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small blade or nail file the amount which is to be snuffed or blown into 
the nares 

Some patients who are “supposed” to have diabetes insipidus, m 
reality, are only nervous water drinkers For one reason or another 
their habit of drinking large quantities of water or other fluids has 
developed Only occasionally do they drink as much as the patient 
who has diabetes insipidus and practically never do they drmk as much 
during the night A patient who has diabetes insipidus may drink as 
much or more during the mght as during the day Such a patient may 
arise eight or ten times during the night to urinate and drink, the 
nervous water drinker rarely presents this history The concentration 
test, 4 easily performed, determines the diagnosis since the nervous 
patient concentrates urine normally, but the patient who has untreated 
diabetes insipidus cannot concentrate urine to above a specific gravity 
of more than 1 010 

THE ANTERIOR LOBE OF THE PITUITARY 

This small gland has only two types of secreting cells, the acidophil 
cells and the basophil cells There is no known secretion from the 
chromophobe cells Physicians are asked to believe that these two types 
of cells are capable of secreting a large number of distinct hormones, 
such as one or more gonadotropic hormones and hormones essential 
for growth, the function of all the other endocrine glands and the utiliz- 
ation of food and water There is no question about the importance 
of this gland m the growth, maturation and function of the body, 
there is serious doubt as to whether this is accomplished through the 
production of so many distinct hormones These matters have been 
summarized completely m another publication 2 

Clinically, there are not many recognized disturbances of this gland 
Underfunction, underdevelopment or removal prior to puberty pro- 
duces the clinical picture of dwarfism or infantilism, underfunction or 
removal after puberty results in the syndrome of hypopituitarism 
There are, of course, many variations but the condition which follows 
the surgical removal of the gland is well known to all physicians Some 
have seen one of the rare cases of Sirnmonds' or Sheehan’s syndrome 
which follows the destruction of the anterior pituitary gland These 
occur most often m women who have had a severe hemorrhage or 
shock after childbirth All have seen the clinical picture which follows 
the destruction of the pituitary due to adenoma of the chromophobe 
cells These typical examples are mentioned because often the diagnosis 
of pituitary insufficiency is made on insufficient data Many fat boys 
have the chmcal picture known as Frohhch’s syndrome but few have 
any organic disease of the pituitary, most patients whose condition is 
diagnosed as Sirnmonds’ disease are really suffering from anorexia 
nervosa and certainly few undersized individuals are suffering from 

tuitary insufficiency 
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Unfortuaateh , the treatment of pituitary insufficiency is unsaos- 
hctor) A recent renew of the literature 11 revealed that the clinical 
of the anterior pituitary hormones has been disappointing Since 
commercial growth hormones have not helped m the treatment of true 
pituitarv dwarfism win should anvone expect them to prove of value 
ui the treatment of the nnderstzed individual who is usually the child 
of smaB parents There are two mam objections to the use of anterior 
pituitary ertracts (1) Thev are rareh and onlv temporanh effective 
and (2) there is good evidence that administration of these hormones 
nsnln m the production of antihormones which render the treatment 
'neffectrve. This does not mean that the careful, critical use of such 
ortnoncs should be stopped ennreU but their widespread use does 
use l U5T< ^ ct ^ evidence. Some patients have been helped by the 
0 toe extracts of those glands which are nonfancuomng as a sec- 
nnarj result of pituitarv failure Thvroid, adrenal and male or female 
jj 0rm ° nCS ^ SQmco tnes helpful but often results of their use are 
nrem 011 ^ 8 Gonadotropic hormones obtained from the urine of 
preens™ llomtn (chorionic gonadotropins) or from the serum of 
Jndta™ '| Kra (equine gonadotropins) are pituitaxy-lihe in character 
nones' Th ^ m ° r<: e3Ctcns, ' e clinical use than anterior pituitary hor- 

. I ' eic nnc for males, pirticularlv m the treatment of unde- 
tiun of tt ? eS ' *' ccn reported by many observers The admirustra- 
5, r or both in the treatment of women likewise has been 
re Pft«d frequently 

"fiich > Unctl0n the anterior pituitary gland produces a syndrome 
epends on the age of the individual and the type of hormone 
plied fief UCC< ^ m csccss Thus an excess of growth hormone, sup- 
Pnxhices 0re osn ® canon 15 complete produces gigantism, after this, it 
horroon acT<n ? e ^'i Many patients who have an excess of the growth 
If e an oe treated successfully by roentgen rays to the pituitarv 
tonne f'V 11 visual fields are present and progressive, the surgical 
Bur a °’ ^* e Sland is advisable. 

poj^jn ® SIn ' a true glandular disturbance is not present m every “sup- 
ent) 7 !,e year old girl who is J feet 10 inches (17? B 

tmjjj, a .i Proportioned is probably entirely normal and cer- 

Wv “* f P 0I dy m malung a philosophical adjustment to her 
beejuj y’P w omen are supposed to have a basophilic adenoma simplv 
"'°nicn , P btsiv l and hirsutism There are thousands of fat, hairy 
Und w" 1 ® “regularity or absence of menses but not one in a thou- 
rdge th-u Cnshm S s syndrome In the light of our present knowl- 
rtginjj- ot ‘ ler 999 need a frank discussion, instruction concerning a 
trta unenr°r re ° ucoon °f weight and advice concerning the cosmetic 
Witrc ° r the rxcrss hair Many women who have had help m 
society weight and disfiguring hair are again happv members of 

p. 

’ary basophilism' (Cushings syndrome) is rare and serious. If 
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it occurs in a girl prior to puberty, she will undergo premature ma- 
turity, may menstruate, develop large breasts, and so forth, if it affects 
a woman, amenorrhea and masculinizing changes follow In both a 
peculiar obesity will involve the trunk with the Buffalo hump across 
the shoulders and the arms and legs are relatively thin The skin is 
often plethoric and covered with acne and hair Wide purplish striae 
are present Examination shows variations of hypertension, osteoporo- 
sis, polycythemia, glycosuria, hyperglycemia and elevation of the basal 
metabolic rate The picture is comparable in many respects to that 
produced by a tumor of the adrenal cortex or an arrhenoblastoma of 
the ovary Once these conditions have been excluded, the only treat- 
ment is roentgen therapy to the pituitary 

After such treatment, many months pass before any improvement 
may result and only too often the whole sad picture may recur after 
it has seemed to disappear completely The seriousness of this condi- 
tion is an important reason for careful application of the term, records 
are available of patients who have committed suicide after receiving 
this diagnosis 

THE THYROID 

Only a small fraction of the thyroid extract which is manufactured 
commercially is used for the treatment of viyxedeim, most of it is used 
for conditions which are “supposed” to be associated with a lack of 
this hormone Myxedema responds excellently to administration of 
thyroid extracts Because myxedema is a clear-cut entity caused by the 
lack of a smgle hormone, the administration of a small amount of 
thyroid extract completely controls the condition. I have not seen 
any patient with myxedema who required more than 2 grains (013 
gm ) of desiccated thyroid extract per day and the addition or sub- 
traction of even % gram (0 016 gm ) is reflected in the patient’s con- 
dition and basal metabolic rate I have never seen a patient with un- 
complicated myxedema who could not tolerate the use of thyroid 
extract, although many of these patients have unpleasant symptoms, 
such as generalized aches and pains, for the first few weeks of treat- 
ment Very rarely thyroid extract cannot be administered because of 
the coexistence of a serious condition, such as severe angina pectoris 

Contrast this with all the patients with “supposed” thyroid de- 
ficiency One such patient has a low basal metabolic rate ( — 16 per 
cent) and she complains of being chronically tired “I feel low all the 
time,” she states Her basal metabolic rate is not all that is low, so may 
be her hemoglobin, blood count, blood pressure and gastric acids 
Many organs may be low including a “dropped stomach,” “dropped 
colon,” “dropped kidneys” and a retroverted uterus Yet the treatment 
that is most likely to be tried first is administration of thyroid extract 
After she has taken 5 grams (0 3 gm ) daily for five weeks her basal 
metabolic rate is found to have risen only to — 14 per cent. 
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If calcium lactate is used, it should be stirred in boiling water until a 
clear solution results, since it is poorly absorbed if it is not in solution 
Calcium tablets are much less effective Vitamin D can be given by 
mouth twice daily 

Two other substances which should be mentioned are calciferol 
(vitamin D 2 ) and dihydrotachysterol (A T 10) These are crystalline 
products obtained by the irradiation of ergosterol They are effective 
when given by mouth and are extremely potent As in the use of the 
parathyroid hormone, care should be exercised to avoid overdosage 

THE PANCREAS 

The chief endocrine function of the pancreas is, of course, the pro- 
duction of insulin The role of its other endocrine and excretory 
products will not be discussed in this paper Diabetes mellitus usually 
is recognized easily and the treatment with diet and some type of 
insulin is well understood The only condition which may be confused 
with diabetes mellitus which I will mention is that of the patient whose 
urine shows some reducing substance and whose blood sugar is normal 
If a sugar tolerance test is performed and the result indicates decreased 
tolerance for sugar, then the diagnosis of diabetes mellitus appears on 
the patient’s record From that moment on it will be difficult, and 
sometimes impossible, for the patient to obtain life insurance, if in- 
surance is issued, it is with increased premiums One such patient re- 
turned to the Clinic and the results of repeated sugar tolerance tests 
were normal Life insurance finally was granted The sugar tolerance 
test is not a specific test for the presence or absence of diabetes It is 
affected by absorption, by obesity, by the patient’s diet, by many dis- 
turbances of the hver and muscles and by the various endocrine glands 
Even when the test on a thin person who has been on a high carbohy- 
drate regimen is positive the interpretation may be questioned In 
cases of the type under consideration in which the level of the blood 
sugar is normal, the patient can be as well protected by discussing the 
need for further observation as by doing a sugar tolerance test. This 
test is of much more importance when it gives a negative result than 
when the result is positive When the result is questionably positive 
the diagnosis should be deferred 

In contrast to definite diabetes mellitus is hyperinsultmsm The first 
proved instance of this disease was reported m 1927 1 and the total 
number of proved cases is probably less than 200, yet the literature 
contains reference to thousands of supposed cases A patient who has 
proved hypennsulinism usually has clear-cut symptoms of a severe 
insulin reaction occurring only when he is fasting or has been exercis- 
ing His blood sugar readings at such times are very low He obtains 
prompt relief from the administration of carbohydrate and all symp- 
toms disappear completely after the successful removal of an insulin 
producing adenoma of t icreas Unfortunately, the term 7 “hyper- 
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msuluusm” is applied to the condition of man) patients whose symp- 
toms are bizarre, v. ho do not have low values for fasting blood sugar, 
who obtain questionable relief from the administration of carbohy- 
drate, "hose sugar tolerance curves may be flat and who usually can 
better be described as suffering from neurocirculatory asthenia or 
chronic nervous exhaustion If the criteria as defined by Whipple 15 
are followed in making the diagnosis, confusion m the use of the term 
'rill be less severe. 


THE SEX GLANDS 

There is little difficult) in the diagnosis of conditions arising from 
overfunction of the sex glands These conditions are the result of 
tumors or hyperplasia of the ovaries or testes The most common one 
is an arrhenoblastoma of the ovary which produces the clinical picture 
comparable to a tumor or hyperplasia of the basophilic cells of the 
pituitary (Cushing’s syndrome) or a tumor of the adrenal cortex. 

There is much more difficulty in making the diagnosis of under- 
function. From the earliest days of medical history there are references 
to the female menopause and it is only within recent years that success- 
ful treatment of the accompanying symptoms has been possible. New 
diagnostic aids are available such as assays of the hormones in the urine 
(and blood) and study of the vaginal and endometrial cells Physicians 
are no longer entirely reliant on the patient’s story for diagnosis It 
w dl be years, if ever, before treatment is standardized and each physi- 
can is partial to his own plan for the use of natural or synthetic estro- 
gens in the treatment of the menopause Other endocrine products, 
deluding testosterone propionate, thyroid, pituitary and pituitary-lihe 
hormones, are being used 

The references in medical literature to the male menopmise have in- 
creased tremendously since testosterone propionate was made available 
’ l hc male menopause is really so common, why was it not more dis- 
ced in the past? If, as is sometimes stated, it is as common as the 
female menopause, why has it been mentioned so rarely? No one ques- 
hons its identity, many question its incidence When male hormone is 
Mtninistered in questionable cases and good results follow, the conclu- 
S1< m is that the treatment confirms the suspicion Yet critical studies 
™ Ic ate that many such patients receive as much improvement from 
Puccbos. Sexual impotence is more often than not psychogenic and 
from any treatment may be the result of psychotherapy The 
ruuustion and fatigue of the tired business man is more bhely related 
0 * lack of competent assistance in his business than to a lack of hor- 
motic. When the number of ‘ forms to fill out” decreases there will 
c * decrease m the incidence of the “male menopause ” A patient 
'■rn genuine male menopause or a eunuch "ill be greatlv benefited 
y the administration of the male hormone. Not onl) will he feel 
ttter, but there "all be an increase in musculature, deposition of bone 
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and other objective findings, both laboratory and clinical, such as more 
normal sex response, lowering of the voice, improvement in genital 
development, condition of the skin, hair and so forth To repeat, I 
question only the incidence of the male menopause 

THE ADRENAL MEDULLA 

There is no known syndrome associated with the underfunction of 
the adrenal medulla 

Paroxysmal hypertension is usually due to an adrenal medullary 
tumor, a pheochromocytoma This is the rarest of all tumors of the 
endocrine glands The usual history is one of sudden, marked rises of 
the blood pressure with severe vasomotor symptoms due to the par- 
oxysmal outpouring of large amounts of adremn from the tumor Roth 
and Kvale 10 have described the use of histamine to establish the diag- 
nosis A single injection of a small amount of histamine produces a 
typical attack The treatment is, of course, the surgical removal of 
the tumor, during the operation care must be exercised not to produce 
another attack To do this manipulation of the tumor must be avoided 
until the vessels are clamped 

THE ADRENAL CORTEX 

Addison’s disease is, of course, the result of destruction of the 
adrenal cortex from tuberculosis or of simple atrophy All physicians 
have seen cases of Addison’s disease and recognize the pigmentary 
changes (not always present), the loss of weight and strength, the 
lowering of the level of sodium, chlorides and sugar and the elevation 
of potassium and urea in the blood, and the signs and symptoms of 
acute adrenal failure Treatment consists in substitutional therapy, re- 
placing the necessary electrolyte constituents and administering avail- 
able hormones Theoretically, the ideal treatment should be the admin- 
istration of a whole adrenal cortical extract The chief obstacles in 
this treatment are, first, the expense and, second, the fact that the 
extracts are not as potent as seem desirable The time may come when 
a more potent, less expensive extract will be available The extract 
from the adrenal glands of hogs may prove more active since this 
extract contains more of the “blood sugar raising” principle than do 
present commercial products The only synthetic hormone of the 
adrenal cortex which has had extensive clinical use is desoxycorticos- 
terone acetate 12 which can be administered hypodermically, by subcu- 
taneous implantation of pellets, by the usual oral method or sub- 
lingually This hormone is the most potent “salt and water retaining” 
hormone of the cortex but has no “blood sugar raising” effect It has 
two disadvantages, first, the expense and, second, its incompleteness 
If synthetic, .hormones are to be used, a mixture of desoxycorticos- 
terone acetate with other fractions which will aid in other functions 
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(caibohydrate metabolism, for example) is needed To date corticos- 
terone and Kendall’s fraction E arc not available for clinical trial 
Certainly too much valuable hormone is being wasted in the treat- 
ment of patients whose condition cannot be diagnosed as adrenal cor- 
neal failure. 1 confess to being “allergic” to the term “subclmical” 
which is used frequently when adrenal corneal failure cannot be diag- 
nosed definitely There is no doubt but that there are differen- grades 
of seventy of any disease but it is doubtful whether the use of adrenal 


IABLE 1 — SYNDROUES ASSOCIATED WITH DISTURBANCES OF ENDOCRINE 


OLANDS 


Gland 

Overproduction 

Underproduction 

Posterior pituitary 

None known 

Diabetes insipidus 

pitoUry 

Gigantism, acromegaly, Cush 
ing’s syndrome 

Dwarfism, infantilism, TrOhlich s 
syndrome (?) Simmonds dis- 
ease (cachexia), Sheehan’s syn 
drome 

Thyroid 

Adenoma tout goiter with hyper 
thyroidilm and exophthalmic 
goiter 

Myxedema, cretinism 

Puulyrold 

Hyperparathyroidism 

Parathyroid Insufficiency 

Ptncrtu 

Hypermiuhnlsm 

Diabetes melhtua 

Adrenal meddU 

Paroxysmal hypertension 

None known 

Admml cortei 
S^glanda 

Hyperad renal cortical state 

Addison s disease 

Teratoma and Levdtg’s cefl tu 
mor (male) arraenoblastoma, 
granulosa and theca cell tumors 
(female) 

Menopause and other clinical pic 
tures resulting from deficient 
function of the sex glands eunu 
choidismj 


9°nical hormone in any form is advisable unless there is evidence of 
’dure of this gland. Tests are available for use in doubtful cases 5 • 


COMMENT 

In this bnef article attention has been given to some of the real and 
me of the “supposed” disturbances An excellent summary of other 
Pposed disturbances is given by Reifenstein as follows 

Imt boys with genitalia dost* in fat usually do not have Frohlich’s 

2 Mental defectives have normal endocrine glands 
I Congenital disorders (Mongolian idiots, Laurence-Moon ” " 
rnnrotne, etc ) are congenital but not endocrine disorders 
” “Spotty 1 syndromes (alopecia areata, Paget s 
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fibrosa disseminata, etc ) are ‘spotty’, but hormones do not affect one 
arm and not the other 1 

“5 End-organ unresponsiveness does not mean abnormal glands 
(American Indians do not raise beards) 

“6 Obesity is not ‘typed’ according to glands, it usually results 
from polyphagia and abulia and not endocrine dysfunction 

“7 Normal endocrine glands characterize most psychopathic (homo- 
sexual, etc ), psychoneurotic or psychotic persons 
“8 Obscure diseases usually are not made lucid by incriminating 
the endocnnes ” 

SUMMARY 

The real disturbances are summarized m table 1 
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F Raymond Keating, Jr. 

The emergence of hyperparathyroidism as a clinical entity is a com- 
paratively recent eient. It Mas unfortunate, but inevitable, that hyper- 
parathyroidism should first be identified in cases of a disorder of bone 
known as osteins fibrosa cystica This circumstance has given rise to 
two erroneous concepts regarding this disease first, that it is a great 
Dint) , and second, that it inevitably occurs in association with osteins 
fibrosa cystica. The first misconcepuon springs from the second, and 
the second is a natural consequence of the history of the disease. 

Von Recklinghausen' 0 described osteins fibrosa evsnea in 1891 
Askanaz) 1 * and later Erdheim" 5 noted the associanon of this disease 
« well as other malacic diseases of bone with enlargement of the para- 
thyroid glands That adenoma of the parathyroid glands could be the 
osteins fibrosa cysnca was not proved unn] 1925, when 
andl *• 17 successfully treated this condmon by excising a parathyroid 
» enoma. DuBots and his associates,* 1 a year later, shou’ed that the 
o etnical and clinical ahuormalines observed m a case of von Recklmg- 
o*en s disease were identical with those which follou'ed the admin- 
rwrautjri of an excess of parathyroid hormone to experimental animals 
^arr and his colleagues, 111 in 1929, was the first in this country to report 
e successful removal of a parathyroid adenoma from a panent with 
Cltls oorosa cysnca. Similar reports appeared thereafter with in- 
creasing frequency 

lln n ^0, Bauer, Albright and Aub 1J reported the first of a senes of 
pottant observations on the clinical and physiologic aspects of hy- 
P^parathyroidism To a remarkable and unparalleled degree, these 
In * wvc P Ionccrc d the subsequent studies of this condmon. 

with f, ^ ngbt< ^ ub Bauer* called anennon to the frequency 

osteitn fih rensd ca,CTl11 occurr,:cl m cases of hyperparathvroidism and 
urn c M 0 * 1 cystica > and they demonstrated that hyperparathyroid- 
cvkw'T OCCUr lnd be recognized m cases m which there was no 
could r dtseas ' I of bone By 1937 Albright, Sulkowitch and Bloomberg* 
of wh^W? thut T' five c*** of proved hyperparathyroidism, in nvelve 
Alhnk Cre Was no ovrdence whatever of skeletal involvement, 
dscase Md B,00mbe rg :: w 1934 M-ere the first to show that renal 
^ a mor f common mamfestauon of hyperparathyroidism 
duease lr.'f' of bon ^ ^ ^cal management of pai^thyroid 
pathowT JborougWy developed by Churchill 11 and Cope. 1 * The 
dyroidwT, haDg “ 5 f PamAyro'd glands m cases of hvperpara- 
■with Ah^ „k' re c. E ^ ldled b 7 °\ St if, Trian and Mallory, 1 ' of Boston, who 
Sulkowitch and Bloomberg 7 have reported a total of 
of primary hypertrophy of the parathyroid glands an- 
1019 
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entity not thus far encountered elsewhere As judged by published 
case reports, hyperparathyroidism has remained a rare disease and gen- 
erally is recognized only in the presence of extensive disease of 
bone 82 By contrast, by 1942, Cope 24 and Albright were able to report 
a total of sixty-seven cases in which the presence of hyperparathyroid- 
ism was proved at operation, a senes far larger than that observed by 
any other group of investigators I am happy to acknowledge, there- 
fore, that I have drawn freely from the observations and experience of 
Albright and his associates 

The first case of hyperparathyroidism observed at the Clinic was 
reported by Wilder 48 in 1929 For many years, the diagnosis was made 
very infrequently Alexander, Kepler, Pemberton and Broders 10 in 
1944 were able to collect only fourteen cases of proved hyperpara- 
thyroidism that had been observed at the Clinic in a penod of four- 
teen years, namely, from January, 1929 to September, 1942 Consider- 
ing the much greater incidence of the disease encountered by Albright 
and his associates at Boston, it appeared reasonable to assume that, at 
the Clinic as well as elsewhere, the presence of the disease was being 
overlooked It seemed possible that the criteria which we had estab- 
lished for the diagnosis of this disease were unduly rigid Early in 
1943, a definite attempt was made to improve diagnostic accuracy by 
soliciting the co-operation of internists, urologists and surgeons 

In a penod of approximately two and a half years, that is, from 
September, 1942 to January 31, 1945, inclusive, the presence of hyper- 
parathyroidism was proved by operation in twenty-four cases This 
is in marked contrast with the fourteen cases m which the presence 
of the disease was proved in the previous fourteen years Our findings 
m the twenty-four cases fully confirm the observations of Albnght 
and his associates In seven, or 29 per cent, of the twenty-four cases, 
there was a clinical picture of classic osteitis fibrosa cystica Minimal 
lesions of the skeleton were preesnt in nine, or 38 per cent, of the cases 
but m eight, or 33 per cent, of the cases there was no evidence what- 
ever of osseous lesions 

PRIMARY HYPERPARATHYROIDISM 

Hyperparathyroidism is classified as secondary when it results from 
compensatory hyperplasia of the parathyroid glands due to some other 
disease such as nephritis or rickets It is classified as primary when no 
such eaologic factor ts present. 

Primary hyperparathyroidism is nearly always caused by one or, 
occasionally, two adenomas of the parathyroid glands The tumors 
which produce hyperparathyroidism are small and more often than 
not are impalpable They may occur retrostemally and may be over- 
looked even when the neck is explored surgically There are a number 
of instances m which two or even three operations have been neces- 
sary before the tumor could be located 
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parat! ' vr0ld tumors which show unequivocal 

wJh B «so<^ttt«L-w nCV ? rc cxc L ccdm S U rarcI ° 50 Alexander 
“'imntctl , c -’ t0,0 8 IC changes, which in their opinion 

parathyroid °J adenocarcinoma in twch c of the fourteen 

other *2" “ n <? Gistlcman and Mallory, » on the 

have observed « regarded all of the parathyroid tumors which they 
of the Mthnlrvmr. Cm ^ ac * enornas Imspcctn c of the pros and cons 
by all mvestivatorc rCCCC 0 " ° f these tumors - 1C IS generally agreed 
b '°logicchanrtrr,er, tha C e , ffrcat ma J ont >’ of such tumors lack the 
ervade or mptnet °* ^ugnant lesions These tumors rarely recur, 

to the contrary ° Ut dlcrc e bcon a very few isolated instances 

^Trathl A j bnght * ia ' e obscncd seven cases in which pnmary 
four parathyroid 'T' ' vas , ! ! ssoc iated irit h a cunous enlargement of all 
giant water clea ° a ., "istologically, the glands were composed of 
hand, is a rrnm _ r ce ! , Secondary hyperparathyroidism, on the other 
Sympt om , T anicd l 'y hyperplasia of the chief cells.' 0 « 
able m its c i, hyperparath) roidism is protean and most van- 

"'hichniav be p 1 ™ niar "fetations AJbnght 1 divided the symptoms 
b >' the chemimi n ^ UntCred lnt0 thrce gfonps ( 1 ) symptoms produced 
'■olvcment of , ““"ges in the blood, (2) symptoms produced by in 
foment nf , 1 , C !' n , rur - v and (3) symptoms produced by in 
Spnptorm P ' r ' ke cron - 

Wyperparathvro^^^ f rn m the Chemical Alterations tn the Blood — 
P^osphatemia -.i' 13 ™ _ ,s characterized b> hypercalcemia and hypo- 
Patathymtej te ta i n h*^ 1 *®* arc tbe reverse of those encountered in 
rw tB which rrn' 1 ^ ® nc " 0l1 ^ c^poct, therefore, to encounter symp- 
CJ3c - Pronounc'd 3 '™ C ^ e Converse tetan y on^ this is, indeed, the 
°Pie, constipjt, d muscu,ar atony occurs and, with it, weakness, fa- 
atoietcnes cac ° n ’ anor ena, loss of weight, nausea and vomitmg axe 
mj k these sviT," m " r<;d Excepting m instances of severe hypercalce- 
oonimal alterar Pt0D J ! d 3 / be va gue and in cases in which there is 
Changes i n th 0n i ° f ™ e chemistry of the blood they often are absent. 
s k!eul musolr'i,' lectrocardiogram and m the electric excitability of 
Symplon,; ft , e been describotJ by DuBois and his associates S1 
^Ptoms n» f rom Involvement of the Urinary Tract- Such 

tf,c forrraunJ c due w 0) chemical changes in the unne per se, (2) 
owous rea,i diCas!^ 1 CaIcU ' 1 and ^ P roducDon of parenchy- 

a wu^°Cd ! r 1 ! Cd hyperparathyroidism always produces hypercaJ- 
^Pautd "PPdphosphatuna This excessive loss of minerals is ac- 
At times ,rKtances b > conspicuous polyuna and polvdipaa 

b «et tnsmid S r, c , m severe 35 t0 !ead to a mistaken diagnosis of dia- 
Ptttence or C Polyllm a not universally present, however, and its 
' rh,cf i b niCCTw Cann ? C be correlated wuth the degree of calcmuna 
1 mr - Even when a significant degree of polyuna is absent. 
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in our experience the urine usually is found to have a low specific 
gravity 

Excessive excretion of calcium and phosphorus leads to the forma- 
tion of renal stones in a high proportion of cases In twenty, or 80 
per cent, of twenty-four cases observed in the past two years, renal 
calculi were present. As one would expect, some of the stones were 
composed of calcium phosphate but, for reasons not understood, most 
of the stones contained calcium oxalate The stones which occur in 
hyperparathyroidism may produce all the symptoms and complications 
common to renal calculi from any source 

In some cases, calcium is deposited in the renal substance, probably 
m the renal tubules This results m nephrocalcmosis, a diffuse calcifi- 
cation of the renal parenchyma associated with sclerosis and destruc- 
tion of renal substance which may progress to a stage where serious 
renal insufficiency occurs The condition is generally regarded as irre- 
versible even though the hyperparathyroidism is eliminated Baker and 
Howard 14 have reported a case of hyperparathyroidism, nephrocal- 
cmosis and renal insufficiency in which, after excision of a parathyroid 
tumor, a remarkable degree of recovery at first took place Severe 
hypertension developed later and the patient died of a dissecting 
aneurysm 88 

A serious degree of renal insufficiency can, of course, result from 
pyelonephritis or hydronephrosis caused by renal calculi Pyeloneph- 
ritis and nephrocalcmosis make damage to the kidney by far the most 
important consequence of hyperparathyroidism and are ample justifi- 
cation (if such be needed) for seeking means of improving diagnostic 
methods 8 

Symptoms Resulting from Involvement of the Skeleton —In many 
cases m which the absorption of calcium from the diet is approxi- 
mately equal to that lost through the urine, no evident change occurs 
m the skeleton In other cases, there may be any degree of skeletal in- 
volvement from minimal demineralization to the most profound deple- 
tion and disarrangement of the entire skeleton which are character- 
istic of advanced osteitis fibrosa cystica Patients with minimal skeletal 
changes may have no symptoms whatever or, at the most, may have 
vague aching and pain 

In cases in which the disease is advanced, various tumors, cysts, 
pathologic fractures and deformities may occur and be accompanied 
by intense pain and discomfort. Favorite sites for such lesions are the 
long bones, nbs, pelvis, and the metacarpal and metatarsal bones Brown 
tumors of the jaw, so-called epuhs, are often but not invariably indica- 
tive of this disease Loss of height, kyphosis and other deformities of 
the skeleton may be observed 

Pathologically, the osseous lesions show extensive resorption and 
decalcification of bone with much fibrous proliferation, but the most 
conspicuous feature is the intense cellular activity resulting from in- 
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erase in the numbers of both osteoblasts and osteoclasts. Tumors, 
when encountered, are genera Lh composed of osteoblasts or osteoclasts 
and usually are described as giant cell tumors Cysts filled with clear 
fluid are common, but mam of the evsne lesions obsen ed on roent- 
genographic examination are a emails cellular masses 
Signs end Symptom Encountered in Cases of lh Id Hyperparathy- 
roidism.— A. perusal of the foregoing account ma\ pros e of little value 
in making the diagnosis of hvperparathv roidism m the majontx of 
rises. Most of the symptoms wfuch ha\ e been noted are often absents 
The full range of symptoms is to be encountered onl\ in a case of 
severe classic” osteins fibrosa cysnca. Even m such a case there is 
infinite vananon as to the occurrence and seventv of svmptoms Our 
rerent expenence at the Clinic substantiates Albnghts observanons 
nut cases of “classic” hvperparathvroidism with osteins fibrosa cysnca 
ue a distant minority compared with the large group of cases m 
which evidence of involvement of bone is minimal or lacking In the 
utter cases, not only are all symptoms referable to the skeleton likely 
t0 be absent, but those related to the alteranons in the blood are often 
'ugue and not diagnostic. 

Diognout.— As with any malady presenting difficulnes in diagnosis, 
is most important to consider seriously the possibility of hyperpara- 
thyroidism m any case in which the svmptoms are at all compatible 
w ith it. At the present stage of know ledge of this disease, it appears 
profitable to consider the possibility of hvperparathvroidisni carefulh 
m , t "' following cases (1) all cases of renal stones, (2) all cases in 
which there is roentgcnographic evidence of generalized deminerali- 
^non of bone, (3) all cases of cysts or tumors of bone and (4) all 
tures m which there are svmptoms referable to the skeleton. In addi- 
0I k primary hyperparathyroidism deserves serious consideration in 
°f urinary' insufficiency, in cases of serious muscular w eakness 
fatigue, and particular!-! in all cases of polyuna and poly dipsia 
fdses m which there are symptoms that are referable to the skeletal 
y^tm pose few problems excepting in instances in which serious 
B 113 'insufficiency is also present. Once the attention of the physician 
“fled to the skeleton, the diagnosis of hyperparathyroidism rests 
P°n the demonstration of a specific generalized and diffuse fibrocystic 
,, °f bone accompanied b\ characteristic chemical changes in 

th ' blood and urine. 

At t ^ lc present tame, it is not possible to state with accuracy what 
°f patients with renal calculi wall prove on careful studs 
bale hyperparathyroidism Cope 14 stated that between 10 and 13 
{* r . ce * of patients with renal stones w ho w ere mi esogated pcisonalh 
it nw tnSC ^ 0r -^bright eventually were found to have the disease. Since 
„ J that such patients are una\ oidabh a somew hat selected 
no L^ e actua f incidence ma\ be less than this figure, but there is 
°ubt that a significant proportion of patients with renal stones 
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have hyperparathyroidism The nature of renal involvement or the 
duration of symptoms cannot provide a safe guide Although a num- 
ber of patients in our series had multiple or bilateral renal stones, and 
often had had renal cohc for many years, one patient (case 34) who 
had severe hyperparathyroidism due to parathyroid adenoma had had 



Fig 154— Range of values of serum calcium in thirty-seven cases of proved 
hyperparathyroidism The cases are divided into three groups, as follows Group 
1, hyperparathyroidism with classic osteins fibrosa cysuca, group 2, hyperpara- 
thyroidism with deminerahzaaon or with minimal involvement of bone, group 3, 
hyperparathyroidism without disease of bone Within each group the cases are 
arranged in order of average calcium values Individual dots in each vertical line 
represent different determmanons of serum calcium m a particular case, the white 
circles indicate the mean value of serum calcium in that case 

a single renal cohc four months previously In another case (case 22), 
the only symptom was a single attack of cohc which had occurred 
twelve days previously 

The essential alterations common to all types of primary hyperpara- 
thyroidism are hvpercalcemia, hypophosphatemia, hypercalcmuna and 
hyperphosphatuna 

r 
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Hypercalcemia —The accepted normal value for total serum calcium 
is 10 0 mg per 100 cc., plus or minus 1 0 mg The value for total 
serum calcium is characteristically increased in cases of hyperparathy- 
roidism, but in many instances it may be scarcely above the range of 
of normal values Figures 154 shows the values for the serum calcium 
in thirty-seven cases in which a parathyroid tumor was found at opera- 
tion at the Chnic In five, or 14 per cent, of the cases, the average 
value was less than 11 mg per 100 c.c In eight, or 22 per cent, of the 
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—Range of values of inorganic serum phosphorus w thirty-seven cases 
l T , pro J C( ^ hyperparathyroidism The cases are divided Into groups as m figure 
and arranged in order of average values for phosphorus. 


cascs ’ the value was less than 11 mg per 100 cc on at least one 
occasion. 

The value for the total serum calcium and, consequently, its diag- 
ln ° stIC significance are dependent on the value for the total protein 
n the serum. The calcium in the serum consists of two principal 
'*>ns (1) iomc calcium and (2) calcium protemate, wluch is a 
’’-"nation of calcium and serum protein The value for the calcium 
P oteinate vanes with the concentration of serum protein and is not 
10 ectcti Pnmanly by the parathyroid hormone. The value for the 
calcium is affected specifically by the parathyroid hormone. In 
,j, m ' v l”ch the concentration of serum protein is’ low , the value for 
°mc calcium actually may be increased although the value for the 
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total serum calcium is normal Unfortunately, the values for the sep- 
arate fractions of serum calcium cannot be determined directly but, if 
the values for the total serum calcium and the total serum protein are 
determined, the values for the separate fractions of serum calcium can 
be obtained by means of a nomogram devised by McLean and 
Hastings 84> 8B 

Determination of the concentration of the serum protein also is of 
value m distinguishing hyperparathyroidism from such diseases as 
multiple myeloma and Boeck’s sarcoid, in which the concentration of 
serum calcium is increased owing to an increased concentration of 
serum protein 

Hypophosphatemia —The accepted normal value for inorganic phos- 
phorus in the serum is 3 5 mg per 100 c c , plus or minus 0 5 mg The 
value for inorganic phosphorus is significantly lowered m cases of 
hyperparathyroidism and this change is more constantly present than is 
hypercalcemia 6 Figure 155 shows the values for the inorganic phos- 
phorus in the serum m the thirty-seven cases of parathyroid tumor 
In three, or 8 per cent, of the cases, the average values were within the 
normal range In eight, or 22 per cent, of the cases, the value was 
within the normal range on at least one occasion In cases in which 
the diagnosis is questionable, the values for the calcium and inorganic 
phosphorus in the serum should be determined repeatedly m order to 
learn the significance of minimal changes which often are encountered 

Hypercalcinima — Sulkowitch has devised a test 18 which furnishes a 
rough estimate of the amount of calcium excreted in the urine The 
test is performed in the following manner Five cubic centimeters of 
an oxalate buffer mixture* is added to an equal amount of urine that 
is acid to litmus paper If the reaction is not acid, the urine should be 
acidified with a 50 per cent solution of acetic acid The test tube is 
inverted and shaken, and the degree of turbidity produced by the 
precipitation of calcium oxalate is classified as grade 1 to 4 The urine 
of healthy persons who are receiving a diet that contains a normal 
amount of calcium will show a slight cloudiness (grade 1) whereas 
the urine of patients with hyperparathyroidism will show a greater 
degree of turbidity (grade 2 to 4) Unfortunately, if the urine of 
normal persons is concentrated or they have ingested excessive quan- 
tities of calcium (that is milk) it often will show a grade 2 or 3 re- 
sponse It is important to eliminate dairy products and nuts from the 
diet for a day or two preceding the test 

Many patients with hyperparathyroidism have polyuria Since the 
Sulkowitch test measures only the concentration of calcium, the large 

* The composition of the oxalate buffer mixture is as follows 


Oxalic acid 2 5 gm 

Ammonium oxalate 25 gm 

Glacial acetic acid 5 c c 

Distilled water to make 1 j0 c c 
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FDhmK of unne resulting from polvuna mat lead to a negatu c result 
'then hypercalcinuna actually is present, therefore, the specific 
l nnr } must be taken into account. 

The SulLowitch test is useful, therefore, onh as a rough guide. A 
DtSitne result toll often rule out h> perparath} roidism if the test is 
done on t concentrated specimen of unne. A positnc result suggests 
1 ° ots noc prove, the existence of pathologic hvpercalcmuna In 
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Rontgenologic appearance of the stall m case of fhc 

k C * lssic discaie of hone. There is diffuse miliar> osteapo 
nnmg and obliteration of the tables 


o —*v. uumcuuun cn me 

thcrcforc - 1 Prefer to rely upon ql ' an ““ D c V 0 '|Ktedovcr 
1 ptnnd f CXcrctlon of calcium in a specimen of nrcr a£r^ dier 

urn Q of r" entv-four hours A normal individual on a 
S !?«* 10 to 100 mg of calcium dads a person - 
^ terete as mimh nc ?nn mrr \thile natients \vith 


to 100 mg of calcium dail\ a person h , mercKirat h\ - 
Didtsui -u ~ much as 200 mg-, while patients .^'^QQ^ng of 
al—J? T* 11 generalh excrete considerabl> more than Q f 

H possible >t is preferable to determine the ^creuon^^ 

Co the panent is on a diet in which the i p 2UCr and 

cc °rately measured. Such a diet has been described b> am 
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Aub 17 The average excretion of calcium by most normal individuals 
who receive this diet is less than 100 mg a day An excretion of more 
than 150 mg a day is considered highly suspicious by Albright, and 
values exceeding 200 mg a day are regarded as definitely pathologic 
Hypercalcinuria is not pecuhar to hyperparathyroidism, however, as 
it may occur m other conditions associated with rapid demineralization 
of bone 

Roentgenologic Appearance of Lesions of Bone —In cases in which 
the skeletal changes are minimal, the only abnormal roentgenologic 
finding is a mild diffuse miliary osteoporosis of the skull In cases in 


* 


Fig 157 —Roentgenologic appearance of the hand in case of hyperparathy- 
roidism with classic bone disease Generalized demineralization, coarsening of the 
trabeculae and subcortical absorption may be seen 

v Inch the process is more advanced, there may be evidence of mild 
generalized demineralization, and subcortical resorption, most con- 
spicuous in the extremities Alore marked changes include fibrocystic 
disease, coarsening and widening of the trabeculae, thinning of cortical 
bone associated vith generalized rarefaction of all bony structures, 
ind the appearance of radiolucent areas m the shafts of long bones, the 
libs and even the skull The presence of large cysts and tumors mav 
make the roentgenographic appearance of the skeleton most bizarre 
The most important diagnostic criterion is that when pronounced 
changes are present m bone the entire skeleton is diffusely and visibly 




i 
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involved There is no normal bone, and the demonstration of normal 
bone in such cases rules out the presence of hyperparathyroidism 
The bony changes in hyperparathyroidism have a predilection for 
the skull (fig 156), the long bones and particularly the fingers (fig 
157) and the ribs. Generalized osteoporosis or atrophy of bone, which 
also affects the entire skeleton, first affects the spinal column and is 
generally most pronounced in the vertebrae 0 Osteins deformans 




rendimi ^ "^PPearanco of the dental roentgenograms in case of hyperparath} 
^ disease of bone. The two upper roentgenograms were made a year 

fDce “ymptoras attributable to hyperparathyroidism first appeared The appear- 
TOde 0 f l t ” t * 1 B eSK ooally normal. The lower pair of roentgenograms were 
p^. 01 the same teeth three yean, after symptoms of hyperparathyroidism ap- 
Peara ' 11 lc ^ ltlon 1° demineralization the most obvious change is the disap- 
0(10 °‘ the thin layer of cortex or lamina dura which invests the root of 
, rt1 y fiietns ? J t a t0 fie noted that no change has occurred in the densit> of the 

^Sets disease), Albrights syndrome, xanthomatosis ostium and soli- 
minors of bone are focal, not diffuse, diseases of bone 
Joitl t" ^ his colleagues have emphasized the usefulness of 
him *? ent S eno 8 ra ms m the diagnosis of osteins fibrosa cvsuca. The 
tpp. 113 dura, a fine layer of cortex surrounding the root of each tooth, 
,jj Co disappear m hyperparathyroidism (fig 1J8) It also may be 
hunem/ 11 ostcoma k cl a but usually persists in senile osteoporosis De- 
' Ration of the laws with derangement of the bom structure is 
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also characteristic and may conceivably be evident as an earlier stage 
than similar changes elsewhere m the skeleton 

Significance of Alkaline Serum Phosphatase —The determination of 
the concentration of alkaline phosphatase m the serum is of little value 
in the diagnosis of hyperparathyroidism Alkaline serum phosphatase 
is apparently derived from osteoblastic tissue, in any event, an increase 
in alkaline phosphatase is nearly always indicative of accelerated osteo- 
blastic activity The concentration of alkaline serum phosphatase is a 
measure of disease of bone, not of parathyroid disease In cases of 
osteitis fibrosa cystica, the value for the serum phosphatase usually is 
increased In cases of hyperparathyroidism in which involvement of 
bone is minimal or absent, the value for the serum phosphatase is nor- 
mal (2 to 4 Bodansky units) 

Diagnostic Criteria in Cases in Which Hyperparathyroidism Is 
Complicated by Renal Insufficiency —When renal insufficiency occurs 
as a consequence of primary hyperparathyroidism, it tends to obscure 
the characteristic chemical alterations of blood and urine The con- 
centration of inorganic phosphorus m the serum may be normal or 
increased and the degree of hypercalcemia tends to be less marked 
than it is in cases in which renal insufficiency is not present Albright 
clearly demonstrated this in a case in which data were obtained before 
and after a serious degree of urinary insufficiency had developed 8 

The excretion of calcium and phosphorus may likewise be reduced 
to normal proportions This was illustrated in one case (case 15) in 
our series 

The patient was a woman, forty-five years of age, who had uncinate fits and 
very severe osteitis fibrosa cystica As a result, innumerable pathologic fractures, 
many of them in bizarre sites, had occurred Although symptoms of hyperpara- 
thyroidism had been present for only three years, she had a severe degree of 
renal insufficiency The urea clearance was 12 c c per minute and the concen- 
tration of urea in the blood averaged 60 mg per 100 c c Notwithstanding the 
extent of the involvement of bone, the average concentration of total calcium 
in serum was only 11 5 mg per 100 c c and the average concentration of inor- 
ganic phosphorus was 3 0 mg per 100 c c of serum The excretion of calcium in 
the urine averaged 35 mg per day Excision of a parathyroid tumor effected a 
significant shift in the concentration of calcium and of phosphorus in the serum 
but apparently did not alter the renal disease 

The accurate diagnosis of mild hyperparathyroidism without disease 
of bone or with mild disease of bone remains exceedingly difficult In 
considering the diagnosis m such instances, Albright stated, “If the 
serum calcium level itself is not sufficiently high to strongly suggest 
the disease, one can still be led to the right diagnosis if the serum phos- 
phorus is persistently low, or if the calcium excretion is increased in 
the urine, or if the clinical picture fits the disease and no other disease 
In this group, furthermore, it is important to do repeated determina- 
tions as the values fluctuate from the normal range into the definitely 
hyperparathyroid range 
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DIFFERENTIAL DIAGNOSIS 

The differential diagnosis of hyperparathyroidism consists, first m 
distinguishing it from other conditions producing hypercalcemia and 
second, in distinguishing it from other diseases affecting the skeleton 
in a similar manner Hypercalcemia occurs in hypervitammosis D, in 
multiple myeloma, in some cases of metastatic tumors and occasionally 
m tickets Lesions of bone t\ hich must be distinguished from primary 
osteitis fibrosa cystica occur in secondary hyperparathyroidism, osteitis 
deformans (Paget’s disease), osteins fibrosa cysuca disseminata (Al- 
bnght’s syndrome), osteomalacia, multiple myeloma, Boeck's sarcoid, 
generalized osteoporosis and metastatic tumors 
Secondary Hyperparathyroidism —Hyperplasia of the parathyroid 
glands, with apparent compensator)' increase in parathyroid function, 
ts encountered in chrome renal insufficiency, rickets osteomalacia, 
multiple myeloma, and in some cases of carcinomatosis 48 
Secondary hyperparathyroidism occurring in consequence of renal 
insufficiency is believed to be the cause of renal rickets in chil- 
dren 11 ' *2 4t ani j 0 f r enal osteins fibrosa cystica or renal osteodys- 
trophy in adults M 4S 44 It has been suggested as the cause of the 
generalized demineralization encountered in multiple myeloma and 
metastatic tumors of bone. 

Secondar) hyperparathyroidism is therefore of importance m dif- 
ferential diagnosis because it may produce demineralization of bone 
nr osteitis fibrosa c) sQca in primary renal disease and it may produce 
hypercalcemia and diffuse demineralization in other diseases of bone 
In both circumstances, it may at tames pose an exceedingly difficult 
<n agnostic problem. 

It is very difficult to distinguish primary hyperparathyroidism with 
0st °ui fibrosa cystica and secondary urinary insufficiency from pri- 
nui T renal disease with accompanying secondary hyperparathyroidism 
*nd renj ostems fibrosa cystica. The differential diagnosis is more than 
‘eautmic, for, in the case of primary hyperparathyroidism, removal 

0 j? lending parathyroid tumor may prolong life, whereas, it is not 
unlikely that, in primary renal disease with secondary hyperparathy- 
roidism parathyroidectomy may shorten life 

henal osteitis fibrosa cystica or renal rickets is usually accompanied 
J' 1 "larked increase of concentration of inorganic phosphorus in the 
often to 8 or 10 mg per 100 c c. The concentration of calcium 
tne serum may be normal or slightly increased The concentration 
serum alkaline phosphatase is usually moreased The unnan lmuf- 
insS, C> B asuallv of marked seventy and long standing In manv 
of pT” 1 , comcc diagnosis will be expedited by a clear-cut history 
chrom m ' rn !, onephrins or of P oh cy 5011 kidneys. There is usually a 
of fir * j foHosis with reduction of plasma bicarbonate owing to loss 

1 hirfi antecedent history of renal disease, severe acidosis, 

8 talue for inorganic phosphorus in the serum and a normal con- 
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centration of serum calcium may make the differential diagnosis simple 
in a given instance but one can imagine circumstances in which it 
might prove impossible to distinguish the two conditions In adults, the 
roentgenologic appearance of the bones may be indistinguishable in 
the two conditions In children, in addition to fibrocystic changes, 
there are broad irregular epiphyseal disks similar to those seen in true 
tickets 48 

Some idea of the complicated relationships which may occur may be 
obtained from a most unusual case reported with postmortem findings 
by Downs and Scott 27 The patient, who died of urinary insufficiency, 
was found to have a parathyroid adenoma, hyperplasia of all non- 
adenomatous parathyroid tissue, demineralization of the skeleton and 
nephrocalcmosis The alterations in the chemistry of the blood were 
suggestive of secondary hyperparathyroidism The authors made the 
reasonable suggestion that the patient initially had primary hyperpara- 
thyroidism resulting from the hyperfunctioning parathyroid adenoma 
They assumed that this induced nephrocalcmosis, with subsequent 
renal failure which led to the development of secondary hyperplasia 
of the nonadenomatous parathyroid tissue and secondary hyperpara- 
thyroidism superimposed on the primary disease 1 

Other Diseases of Bone— Serious diagnostic difficulty occasionally 
may be encountered in cases of multiple myeloma, Boeck’s sarcoid and 
rarely in cases of metastatic carcinoma of bone In these conditions, 
the concentration of calcium sometimes may be increased The con- 
centration of inorganic serum phosphorus in these conditions is gen- 
erally normal or increased In multiple myeloma and in Boeck’s 
sarcoid, the hypercalcemia is often, but not always, accounted for by 
the degree of hyperprotememia Biopsy, aspiration of bone marrow 
and the demonstration of Bence-Jones protein in the urine are often of 
great assistance. 

In generalized osteoporosis, or primary atrophy of bone, demineral- 
ization is apparently related to failure of osteoblastic activity rather 
than to increased absorption of bone The roentgenoscopic appear- 
ance of the skeleton differs markedly from that in osteitis fibrosa 
cystica The process is generally most marked in the spinal column 
and pelvis and less marked m the skull and extremities, the reverse of 
the distribution generally encountered in hyperparathyroidism The 
concentrations of calcium, inorganic phosphorus and alkaline phos- 
phatase in the serum are normal Apparently similar osteoporosis oc- 
curs after the menopause, m association with exophthalmic goiter and 
with Cushing’s syndrome 

Osteitis deformans (Paget’s disease) and atypical forms of Albright’s 
syndrome 9, so> 83 are focal, not diffuse, diseases of bone Careful scru- 
tiny of the skeleton usually discloses some areas of normal bone, such 
a finding effectively rules out the presence of hyperparathyroidism 
The concentration of alkaline phosphatase in the serum may be in- 
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creased (ac times it is extremely high in osteitis deformans), but the 
values for calcium and inorganic phosphorus are usually normal and 
the roentgenologic appearance of the lesions themselves is often diag- 
nosuc. 

Hypervitaminosis D — Hypervitammosis D may simulate almost exactly 
the changes in the blood and urine in hyperparathyroidism and the 
symptoms which result from such changes The advent of extremely 
potent preparations of this substance in recent years has made this an 
important diagnostic consideration, A patient giving a history of hav- 
ing taken vitamin D m large amounts should be observed for many 
necks in order to allow the effects of the vitamin to dissipate before 
any significance is attached to hypercalcemia and related findings 

TREATMENT 

The treatment of primary hyperparathyroidism is surgical Roent- 
gen therapy has in general proved unsatisfactory , 11 although a few 
favorable reports of its use have appeared 12 11 11 

There is no effective medical treatment. The administration of cal- 
emm in large amounts will produce a positive calcium balance and 
improvement in the skeletal lesions, but at very great risk of irre- 
parable damage to the kidneys * Calcium is, therefore, definitely con- 
traindicated in cases of hyperparathyroidism. The kidneys may best 
he spared by a diet low in calcium, which of course may lead to fur- 
ther depletion of the skeleton. Nevertheless, if any delay is necessary 
between the time of diagnosis and surgical ablation of the lesion, a diet 
low m calcium and containing liberal amounts of fluid is the treatment 
of choice 

Pauents with severe disease of bone and particularly those with a 
mgh concentration of serum phosphatase may show severe and in- 
tractable tetany postoperaavely for several weeks We have neverthe- 
less preferred total extirpation of the tumor to subtotal removal, as 
recommended by Cope 12 Patients with minimal disease of bone or 
"ith no involvement of bone seldom have tetany postoperatrvely 
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John F Bacon and Eugene T Leddy 

Generally speaking, protection in roentgenoscopy concerns the 
prevention of injury of persons working with or near the radiations 
coming from the x-ray tube, it mcludes the use of any and all means 
by which the intensity of these radiations can be reduced to that of 
the “tolerance dose ” By “tolerance dose” is meant that quantity of 
radiation which may be received by a person repeatedly or at intervals 
without bodily injury Actually, the term “tolerance dose” is inaccu- 
rate and some other term such as “safe dose” should replace it. The 
rays agamst winch the roentgenoscopist must protect himself come 
from both the primary beam of the x-ray and the secondary scattering 
from objects in the path of the primary beam 

The basic ideas of using distance and absorptive shielding for pro- 
tection agamst roentgen rays were evolved about the same time that 
dangers of superficial injury through indiscriminate exposure to the 
rays became obvious At first, the injuries were thought due to elec- 
tric effects, ultraviolet rays, platinum particles from the x-ray tube and 
personal idiosyncrasy, and red silk and thin rubber sheets were sug- 
gested as protective measures Roentgen himself probably escaped 
being hurt because he conducted most of his experiments, which were 
mainly photographic, with the x-ray tube inside a metal box. 

In April, 1898, the Roentgen Society m England began to collect 
evidence on the harmful effects of the roentgen rays Progress on 
absorptive shielding was, however, slow and confused for some tome 
and, owing either to carelessness or ignorance, injuries and death con- 
tinued to result The situation was aggravated during the first World 
War when many diagnostic sets used by the British Army were rela- 
tively primitive and a number of prominent roentgenologists became 
casualties After this, aroused public opinion started the movement 
toward the better conditions existing today 7 

In the consideration of present-day protection the men who use 
roentgenologic equipment and need safeguards must be divided into 
two distmct groups (1) the well-trained roentgenologist and (2) the 
relatively untrained general practitioners, surgeons and others who in 
the course of their practice “do a little x-ray work ” Protection is a 
vastly different problem for each group This was strongly emphasized 
by Hatchette, who pomted out the much greater risk to the untrained 
man during operation of roentgenologic apparatus Unfortunately, 
most of the information, warnings and recommendations are placed 
before the skilled men— those who need it least— rather than before 
those most likely to be hurt. 

The injuries which may occur as a result of roentgen rays may be 
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shielding and (3) operating procedures Of these, the last is considered 
most significant 

In a study of 135 physicians who came to the Clinic between 1919 
and 1935 for advice about or treatment of roentgen ray injury, Rigos 
and one of us (E T L ) 10 found that ninety-one had contracted their 
injuries during reduction of fractures with the roentgenoscope Of 
this number, seventy-eight admitted the use of no protection and eleven 
began to use lead rubber gloves only after injury had become apparent 
Some of these men thought the dermatitis was of an allergic nature, 
perhaps caused by some soap or disinfecting solution m the operating 
room In some instances, after receiving injuries to one hand from 
overexposure, these men used the other hand, again without protection, 
and suffered similar injury to it Injury was recorded both from pro- 
longed exposure at one examination and from cumulative effects of 
repeated unsafe doses Of the 135, only eight had had any roentgeno- 
logic training, and all these eight had failed to follow the recom- 
mended measures of protection until they had been injured The best 
protection untrained men can have during their work m reducing 
fractures under roentgenoscopic control is the presence of a roent- 
genologist to guide them If this is not possible, observation of the 
following rather simple rules will cut the number of injuries markedly 0 

1 Know the output of the machine and the time it takes the 
machine m operation to reach an output of roentgen rays which rep- 
resent the limit of safety to the skin Calibration of the tube m r per 
minute is essential 12 

2 Use an aluminum filter at least 1 mm thick 

3 Determine the lowest intensity of rays which allows satisfactory 
visualization The technic may consist of factors such as 55 KV, 3 Ma, 
an aluminum filter 2 mm thick, and a distance of 16 inches (40 6 cm ) 
between the tube and the top of the table m the reduction of average 
fractures of the extremities 18 

4 Be certain of thorough “dark adaptation” of the eyes This is a 
common source of failure on the part of men who “do a little x-ray ” 
Not having become sufficiently or at all well adapted they need a 
considerably greater intensity of beam to see reasonably well Patience 
is the secret of success here 

5 Wear lead rubber gloves and manipulate the fragments with the 
hands outside the beam as much as possible This is most important 
In spite of their clumsiness, bulkiness and general inconvenience, lead 
rubber gloves should be worn during all stages of roentgenoscopic 
reduction of fractures It is obvious that the backs of the fingers and 
hands are most severely injured during such procedures The thumbs 
are protected from the beam by the limb of the patient This being 
the case, it is inevitable that at some time during the manipulation the 
backs of the hands come into the direct beam with little or no protec- 
tion if gloves are not used 
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6 Use roentgenograms instead of the roentgenoscope This is a 
better method and is a safer and almost as fast a way to check the 
reduction of fractures The use of fast film with a compact portable 
machine can produce excellent roentgenograms with practically no 
loss of time. This is the method used at the Clinic and at some city 
hospitals where more emergency fracture stork is done It is highly 
satisfactory and is strongly recommended over the use of the roent- 
genoscope during reduction. 

The British T-ray and Radium Protection Committee 2 recently 
recognized the great potential danger of roentgenoscopy in the reduc- 
tion of fractures and made official recommendations concerning pro- 
tection and proper use of the roentgcnoscope No such official sug- 
gestions have been made by any international board of safety or by 
any of the roentgenologic societies in this country during the past 
seven years The United States Army, however, has recently issued 
an order prohibiting the use of the roentgenoscope in reduction of 
fractures. 


Another procedure which claims its share of victims is the rcmoyal 
of foreign bodies under the roentgenoscope, which usually is done by 
general practitioners and surgeons Unfortunately, the ravs from an 
rav tube cause no sensation m the hands to warn when enough ex- 
posure has been sustained Thus a fragmented foreign body or one that 

Ke C l,m r 'r d f lffiCU J £ “ r ' m T ma >' fl P™ d oftimc beyS 

c sate limit of irradiation to the operator s hands 

Roentgcnoscopic examinations of the thorax in tubcrcnlns.c 

cause a few injuries, mostly to unskilled users of the inranmic y / 
ance of injury here as m other work depends on 

nee of being hurt and reasonable protection against it * C 

r eVTo f ^ xEssr&zz&gzz* * «-• 

buT 0 " t0 0ther pr0tecme devices and procedures arc mi™”! 

Unfortunately the only qualification for the nr*,-, r 
° seems to be the possession of rocntgenoIoiSc ^ ° f rotnt 3 c n- 
"ho are teamed ,n the use of rad.ologic LZ Those 

rankcnstein possibilities, but in the handsZf^ ^ ' Dndcrst2 nd its 
cn tf,cse dangers arc overlooked The nr, or careless 

e n unskilled in the science \y ho come m rr roentgenologists to 
lation injuries dramatically attests this l,CC3as c of irra- 

hc carrying of dental films by nhvs.m^' autf >ors advocate 
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part for the false sense of security possessed by many “men who do a 
little x-ray work ” Much information is spread concerning the shock- 
proof nature of the machine, its ease of operation and excellence of 
performance, but never— or at least seldom— m this advertising can 
one find warnings about the risks that the physician takes m operating 
the machine One cannot condemn the manufacturers of the apparatus, 
however, since they are no more bound to teach physicians how to 
operate the machines than are automobile manufacturers expected to 
teach purchasers how to drive 

It has been proved beyond question that the risks of injury sus- 
tained by the roentgenologic specialist are negligible m contrast to the 
high risk run by the casual user of roentgenologic equipment The 
faults m technic by which an inexperienced or careless operator may 
exceed the limits of safety to himself may be summarized as follows 8 
(I) lack of technic of examination, (2) excessive “puttering around”, 
(3) incomplete adaptation of the eyes to darkness, (4) too much cur- 
rent and voltage, (5) insufficient filtration m the roentgenologic ap- 
paratus, (6) use of too large fields, (7) placing the bare hand m the 
field, (8) lack of lead rubber protecting gloves, (9) inattention to the 
time that the roentgen tube has been in operation and (10) ignorance 
of the protecting devices advocated by the Safety Committee 
Looking at the subject of protection from the point of view of the 
physician who uses roentgenologic apparatus, two general statements 
stand out Training, common sense and experience are probably the 
three most important protective devices with which the operator can 
fortify himself Carelessness and ignorance are the commonest causes 
of injury from irradiation Ignorance is inexcusable because the recom- 
mendations of the safety committees are so clear and concise that all 
confusion concerning protection is out of the question Carelessness, 
however, is a common human fault, but if one keeps m mind the 
potential danger to himself, to the patient and to the associated person- 
nel, carelessness m protection will cease to be a cause of injury The 
recommendations of the safety committees should be known by every- 
one and, being known, should be meticulously observed 
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THE IMPORTANCE OF DIAGNOSING CHRONIC 
SUBDURAL HEMATOMA 

Philip H Heersema and John G Freeman 

Subdural hematoma has long been recognized as a concomitant or 
sequel of injury of the head Because the treatment of this condition 
has resulted m complete recovery m a high percentage of cases, the 
condition automatically has been allocated too readily to the sphere 
of the surgeon, and even more specifically to the neurosurgeon, where- 
as in confusing cases in which there is no history of trauma the condi- 
tion may not even receive surgical attention unless the internist is par- 
ticularly alert Contributions to this subject within the past twent) 
years have been preponderantly those of surgeons, which tends to 
create the impression that the diagnosis of subdural hematoma is pri- 
marily a surgical one Actually, in very many cases of subdural 
hematoma the disease may be sufficiently confused with nonsurgical 
inflammatory and cerebrovascular syndromes to make surgical con- 
sultation seem superfluous Therefore, it seems that it is fitting that 
more emphasis be placed on making the diagnostician, that is, the 
internist and the clinical neurologist, more aware of the importance of 
consideration of this condition in cases in which there is evidence of 
progressive neurologic or mental defects without a definite history of 
trauma Although a history of trauma may be elicited retrospectively 
or at least suspected, it becomes particularly important to proceed on 
the strength of certain signs and symptoms without an enlightening 
history if one is to obtain best results from treatment, for treatment is 
relatively simple once the diagnosis is considered and made 

There are various classifications of subdural hematoma A simple 
classification includes three main groups, namely, acute subdural hem- 
orrhage (rather than hematoma), subacute subdural hematoma and 
chronic subdural hematoma In this classification, subdural hygroma, 
which is a posttraumatic collection of fluid resulting from a rent in 
the arachnoid, is listed as a subdivision of chrome subdural hematoma 
This paper deals chiefly with chrome subdural hematoma because the 
diagnosis of this condition is very difficult and of course is the primary 
factor in management 

Munro reported 310 cases of subdural hematoma and classified the 
respective lesions in two mam groups (1) acute nuxed subdural 
hematomas and (2) chrome subdural hematomas The second group 
was divided into two subgroups, namely, fluid hematomas and solid 
hematomas Under the heading of fluid hematomas, the author in- 
cluded the lesions which many authors have designated as hygromas 
ie rrnxed subdural hematoma contains both blood and cerebro- 
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spmal fluid and e\en may contain macerated cortical tissue The con- 
sistency of the lesion depends on the rclatn e proportion of the com- 
ponents According to Munro this tvpe of subdural hematoma always 
B cramocerc bral injurs In 194 of the 310 cases, the hematoma 
"is o the acute mixed type In 184 of the 194 cases the presence of a 
)or injury of the brain Mas y enfied at operation or necropsy 
o the best of our knou ledge, the present paper is the second for- 
y 1 ° n t * us that has appeared in the Medical Clinics of 

Btwl tbe fi 151 being that of Lord, hones er Holmes and 

n rnc acb ' la ' c re Ported a case of subdural hematoma in this publica- 
on, number of excellent articles on the subject hare appeared in 

In 1927^1 °f North America 

in wh h reported an interesting case of spontaneous hematoma 
formed T? C correct diagnosis uas not made until necropsy was per- 
rcct , patient was carefully obsened and the fact that the cor- 
n '“S 110515 "as not made before death is not surprising when one 
parar °i consic * er tb ac the know ledge about this condition was com- 
nosu h!i mca ger when this case was obsened If the correct diag- 
been becn ^nade before death, operation undoubtedly would have 

nwstd “T* a re P ort this case to fortv-ses en physicians and re- 
tn-ent t0 stu h> the report and submit a diagnosis Of the 

Ictham " Ve ' vbo com phed with his request, seven made a diagnosis of 
SrennH Cnoe P ba btis, six made a diagnosis of some type of syphilis 
of antra C 2 ° la ^ nosis °f tumor of the brain and two made a diagnosis 
^ ^ hemorrhage. In the remaining five instances the diagnosis 

cerebral abscess > abscess of the brain, cerebrospinal meningitis, 
ojjj thrombosis and myelitis respecmelv If a report of a similar 
0 f ln " Trc seac to a group of practicing physicians today a diagnosis 
niorc cranial hemorrhage probably would be made by considerably 
would ” 8 ^ Cr CCTlt °* r th e recipients and some of them undoubtedly 
rj, e mcn tion subdural hematoma It may be assumed however, that 
\yj ]tn rrccc diagnosis would not be made as frequently as it should be 
a n Patients with a chronic subdural hematoma begin to lapse into 
than rh corm ’ t h e condition comprises much more of an emergency 
e condition which prevails in the case of the usual space- 
m \ihf'e g J <Sl0n °f the brain There are few intracranial conditions 
the fake the varu tion in the state of consciousness can lull one into 
I )tnptorL SenSe ° f sccunn occasioned by a temporary remission of 
Aft c m 03365 chronic subdural hematoma. 
sidercJT the possibl hty of a chrome subdural hematoma has been con- 
PossibibrT 3 partlcu ^ r o 35 * ^tid the findings appear to support this 
Hal for rf * h ' Stor >' of 0311111:1 “ an ‘tnportant factor but is not essen 
been reaS 38 ^ The ^tP 1031 treatment of subdural hematoma has 

umfnrrnR ’ y " cI1 standardized and the results of such treatment arc 
wmiy g 00( ] 
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It is encouraging to note the number of articles on subdural hemat- 
oma that have been published within the past twenty years The 
literature on this subject is by no means voluminous nor is much to be 
gained by padding it in the future with reports of large series of cases 
except to impress physicians with the relatively frequent incidence of 
this disease and its importance as a clinical entity However, reports 
of unusual cases, which enhance one’s diagnostic acumen, are obvi- 
ously valuable This is exemplified by the two cases reported by 
McCall and Love In one of these cases, the history, symptoms and 
clinical findings were typical In the other case, however, there was a 
high degree of choked disk and the only history of trauma was that 
the patient had received a “ducking” while he had been swimming 

Although there were earlier reports regarding the relationship of 
the meninges to hemorrhage, it was Virchow in 1857 who first gave a 
clear histologic description of the reaction of the dura to hemorrhage 
and it was he who coined the term “pachymeningitis interna hemor- 
rhagica ” He entertained the idea that in certain cases the dura became 
chronically inflamed He termed this inflammation “pachymeningitis 
mterna chronica ” He mentioned that it occurred among insane pa- 
tients, but he failed to recognize that insane patients were particularly 
hable to injury It was his opinion that an inflammatory process was 
responsible for the primary formation of a membrane which laid the 
foundation for oozing hemorrhage by reason of capillary growth into 
the membrane and a susceptibility of the capillaries to rupture His 
opinion prevailed for many years and it was not until 1914 that Trotter 
advanced the idea that trauma easily could cause a rupture of the veins 
which bridged the space between the pia mater and the cerebral 
sinuses since these veins were relatively suspectible to rupture bv 
reason of their sharp angulation and rigid fixation in relation to the 
longitudinal sinus It was his opinion that even minor traumatic forces 
exerted in the proper direction could cause a hemorrhage and that 
the enclosing membrane subsequently xvould be derived from the 
organization of the outer layer of the clot He was the first to empha- 
size the increased frequency of trauma among alcoholic and insane 
patients, in whom it was recognized that there was a higher incidence 
of subdural hematoma than in the average population From the diag- 
nostic standpoint, one of the most important contributions made by 
Trotter xvas his emphasis of the variation of the state of consciousness, 
which is of value m distinguishing subdural hematoma from tumor of 
the brain 

It might be said that the diagnosis of subdural hematoma reached 
its maturity in America with Putnam and Cushing’s classic article 
which appeared m 1925 In this article, the etiologic importance of 
trauma was stressed, the pathologic and clinical aspects were consid- 
ered and the operative treatment was reviewed In 1952, Gardner ad- 
vanced a plausible explanation of the latent interval m cases of chronic 
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subdural hematoma. This explanation was supported by experimental 
evidence. He expressed the opinion that the increase in size of the 
hematoma and the consequent compression of the cranial contents 
were due to an osmotic process It w as reasoned that the degenerative 
products of the hematoma, which contain a large amount of protein, 
served to draw from the surrounding cerebrospinal fluid, which con- 
tains less protein, to enlarge the encysted hematoma. In general, this 
complemented Trotter's theory that cerebral compression was due to 
direct bleeding and cerebral compensaoon. 

In 1932, Fleming and Jones reported a senes of eight cases and ad- 
vocated simple drainage by trephination This was a great advance in 
the treatment of fluid or semifluid hematomas since it previously had 
been considered proper to remove a goodly part of the membrane 
entrapping the clot. In one case, the hematoma was organized and had 
to be removed surgically In the remaining sex en cases, the contents of 
the hematoma xx ere removed by irrigation. In most of these cases there 
u "as an immediate return of the intellectual and mental function to 
normal. 

ETIOLOGY AND PATHOGENESIS 

As xve hax e stated previously, the relation of trauma to chrome sub- 
dural hematoma is xvell established However, the mechanism of the 
actual formanon of the clot and the cause of the latent period are not 
50 generally agreed upon. The majority of physicians probably agree 
with Gardner that the increase in the size of the hematoma is due to 
dsmosis. This, incidentally, may also explain the variation m the state 
w consciousness on the basis of some fluctuation of the volume of the 
uid content of the encapsulated hematoma buffered by the compen- 
vatory powers of the brain to adjust itself to an acute change in pres- 
sure. It is rather well accepted now that both the spontaneous as well 
05 the traumatic type of chrome hematoma may occur, although there 
T® 5011:10 cliampions of the role of trauma who can alxvays introduce 
1 0 irrefutable argument that a traumatic force so mild as to have been 
completely unnoticed may have been lnstnnnental in the induction of 
the hemorrhage. On the other hand, hoxvever, those who deprecate the 
gh incidence of trauma m cases of subdural hematoma are not wdl- 
t0 Ascribe folly to Virchow s idea that pachymetumgitis interna 
nronica precedes the occurrence of chrome subdural hematoma. To 
sum up the current behef, we would say that the traumatic factor 
cum be considered as one of first importance, that the delay in 
ymptoms represents a partial liquefaction of the encapsulated clot, 

" tuch osmosis increases the size of the clot by reason of a higher 
P otem content of the fluid within the capsule as compared with Uiat 

fl “ d ThC T* Uk l eIy L Ve,nS " hoserupture could 
wd hemorrhage are those which bridge the subdural space 

at tH f P° mC ° f * clr attachment to the dura on entering 
o the superior longitudinal sinus Bx reason of their position, their-. 
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exposure, and the angle of their attachment to the sinus, they are more 
susceptible to trauma than other vessels of the brain or meninges 
Likewise, this may be a reason why so-called spontaneous subdural 
hematoma also occurs in these sites since these veins are subjected to 
some type of blood dyscrasia or surrounding inflammatory reaction 
as a part of general vascular affection and may be rendered so sus- 
ceptible that activity considered to be entirely normal might be suf- 
ficient to result in spontaneous hemorrhage 

The limiting membrane of a subdural hematoma still is a contro- 
versial subject Certain neurosurgeons have cast doubt on existence of 
an intradural hematoma by stating that they never have seen one This 
presupposes that the limiting membrane is the product of the clot and 
that fibroblasts grow out from the leukocytes or from the neighboring 
meninges and produce the limiting membrane This fits in much more 
closely with the theory that trauma always is an etiologic factor The 
adherents of the theory that the limiting membrane of the clot is 
actually a part of the dura which is split off and that the hematoma 
is actually intradural also offer some very sound arguments Baker, for 
instance, in adhering to this intradural theory, raised the following 
question If the clot is subdural and the membrane is formed from the 
dura (that is, after the clot has occurred on the dura), why would the 
various cells go all the way to the inner or arachnoid surface of the 
clot and form a membrane rather than produce a gradual progressive 
organization of the entire clot 5 Yet, aside from the encapsulating mem- 
brane, the dura may be perfectly normal and remain so after evacua- 
tion of the clot. In our opinion, the incidence of both traumatic and 
spontaneous hemorrhage can be more satisfactorily explamed on an 
intradural rather than a subdural basis However, it is not the purpose 
of this paper to deal with the academic aspects but rather to emphasize 
the practical clinical features of this interesting chmcal entity 

MATERIAL 

This paper is based primarily on twenty-five consecutive cases of 
chrome subdural hematoma that were observed at the Clinic in a 
period of thirty-five months, that is, between January 1, 1941 and 
November 30, 1943, inclusive In all of these cases, the diagnosis was 
proved by operation or necropsy at the Clinic In general, this series 
of cases furnishes a concise picture of our experience with chrome 
subdural hematoma This series does not include any case in which the 
patient was an infant Subdural hematomas of infants comprise a special 
field Their diagnosis and treatment have been summarized very well 
by Ingraham and Matson The differential diagnosis of chrome sub- 
dural hematoma is the problem of the internist On the other hand, in 
cases of acute subdural hematoma (hemorrhage), the surgeon should 
decide when trephination alone or in combination with ventriculog- 
raphy or encephalography should be performed 
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SYMPTOMS AND SIGNS 

The symptoms of chrome subdural hematoma maj be divided into 
three groups (1) those that are due to a general increase m pressure, 
(2) those that are due to fluctuation in the volume of the contents of 
the hematoma and (3) those that are due to local pressure on adjacent 
structures Headache is the most frequent symptom that is due to an 
increase in intracranial pressure. Headache occurred in 96 per cent of 
the cases w hich form the basis of this report (table 1 ) This figure is 
about the same as similar figures in other reports, for example, head- 
ache occurred in 93 6 per cent of a senes of cases reported by Kunhel 
and Dandy In some cases in w hich the patients w ere in coma y hen 


TABLE 1 — SYHPTdKS IN TWENTY -FIVE CASES OF CHRONIC SUBDURAL 
HEUATOUA 


Symptoms 

Costs 

Number , 

Per cent 

Headache 

24 

96 

Name* and vomiting J 

9 

36 

Himneu j 

7 

28 

Confusion and defective manor} | 

5 

20 

Excitement 

4 

16 

Eromaness 

3 

12 

Convulsions 

2 

8 

Numbness i 

I 

4 

Coma 

10* 

40 


* In these cases, the patient* were in coma when they were brought to the Clinic. 


the) were brought to the Clinic, the relatives stated that headache had 
been the chief symptom. Nausea and vomiting which often are asso- 
ciated with progressive pressure occurred in less than half of the cases 
m tius senes Although dizziness and disturbances of equlhbnum do 
occur, they are of little diagnostic significance Syncopal attacks are 
rather rare. Convulsions occurred in only 8 per cent of the cases in 
this senes and the nature of the convulsions did not aid in the local- 
ization of the lesions in an) of these cases. 

h is believed that there is a certain amount of fluctuation in the 
volume of the hematoma which causes a sanation in the intracranial 
pressure. As a result, a ramble state of consciousness occurs This may 
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vary from a lapse of memory to aberrations of behavior or frank coma 
This change is of great importance m making a diagnosis of chrome 
subdural hematoma It is not unusual for a semicomatose state or 
mental stupor to develop in a few days or even within a few hours 
For a number of days preceding this change m the state of conscious- 
ness there will be a defect m memory or orientation The change also 
may be preceded by headache, drowsiness, vertigo, nausea and vomit- 
ing 


TABLE 2— PRINCIPAL PHYSICAL SIGNS AT TIME OP INITIAL EXAMINATION 

AT THE CLINIC 


Physical Signs 

Cases 

Number 

Per cent 

Slow pulse rate (below 70) 

14 

56 

Choked disk (less than 2 diopters) 

9 I 

36 

Hyperreflexia, bilateral 

8 

1 

32 

Hyperreflexia, unilateral 

1 

4 

Hemiparesis and spasticity, bilateral 

6 

24 

Hemiparesis and spasticity, unilateral 

3 

12 

Babmski’s reflex, bilateral 

6 

24 

Babmski’s reflex, unilateral 

3 

12 

Paresis of oculomotor nerve (ptosis of upper eyelid) 

5 

20 

Paresis of oculomotor nerve (limitation of move- 
ment of eyeball) 

2 

8 

Paresis of facial nerve 

5 

20 

Unilateral enlargement of pupil (both pupils were 
homolateral) 

2 

. 

8 

Stiffness of neck 

1 

4 



! 


Symptoms that are due to the pressure of the hematoma on adjacent 
structures do not occur consistently Diplopia, ocular palsy, hemi- 
paresis and Jacksonian epilepsy usually do not occur until the condi- 
tion of the patient becomes critical 
In the majority of the cases in which the patients were conscious 
when they came to the Clinic, the symptoms and signs were of a mild 
character If only a cursory examination had been performed, it is 
entirely possible that, m some cases, treatment might have been di- 



































1050 


PHILIP H HEERSEMA, JOHN G FREEMAN 


between the trauma and the appearance of symptoms, the etiologic 
role of the trauma should be seriously discounted 

There is little relation between the degree of the trauma and the 
development of a subdural hematoma In our experience, it seems that 
a subdural hematoma is more likely to follow a slight injury of the 
head than it is to follow a serious injury In this connection, we might 
add that we wish chiefly to emphasize the diagnosis of chrome sub- 
dural hematoma in cases in which there is no history of trauma 

The chief value of examination of the cerebrospinal fluid in cases 
of chrome subdural hematoma is to rule out the presence of an inflam- 
matory disease In one case m this series, repeated cytologic and chem- 
ical examination of the cerebrospinal fluid disclosed changes that were 
suggestive of a chrome inflammatory disease but the pressure of the 
fluid was higher than it is in chrome inflammatory disease and indi- 
cated the need for surgical intervention 

In five (20 per cent) of the cases in this senes, roentgenographic 
examination of the skull disclosed that the pineal gland had been dis- 
placed to one side In four of these five cases, this finding was con- 
firmed at operation The diagnosis may be confirmed by encephalog- 
raphy or ventriculography but neurosurgeons generally are critical 
of these procedures Bucy actually suspected that pneumo-encephalog- 
raphy was instrumental in causing a subdural hematoma m one case 
Some authors beheve that the removal of some cerebrospinal fluid and 
its replacement with an may interfere with the dynamics of the cere- 
brospinal fluid sufficient to add to the gravity of the situation in the 
case of a spatial lesion of the brain 

In half of the cases in this senes, electro-encephalography disclosed 
unilateral delta waves, which aided in localizing the lesion Rogers said 
that in his cases of chrome subdural hematoma the electro-encephalo- 
gram tended to be of the low potential type but this has not been our 
experience In our series of cases, electro-encephalography disclosed 
generalized delta waves in the affected region but in some cases this 
finding was too extensive to be of any localizing value In 38 per cent 
of our cases, electro-encephalography disclosed generalized delta waves 
or bilateral delta waves The extent of the abnormal graph was not 
unexpected as a hematoma frequently involves an entire hemisphere 
of the brain In the remaining 12 per cent of the cases, the electro- 
encephalograms were normal, which finding must be considered er- 
roneous 

Differential Diagnosis —Tumor of the Brain —In cases of tumor of 
the frontal lobe, there may be a definite change in personality but this 
develops gradually and insidiously In cases of chrome subdural 
hematoma, irritability, mental confusion and disturbances of the sen- 
sonum usually develop abruptly 

In cases of subdural hematoma, the symptoms vary, m cases of 
tumor of the brain, the severity of the symptoms increases progres- 
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siveix Hemrparess mr x occur a born (Lseases, b _* n c-sc- ot vAd 
hematoma a posrrrve Babmsla or paresis ot the cram-1 r *tves t\ 
not liteh to occur natal evidence of a tpeat increase m tntmoran— 1 
pressure has become mamt esc A. 'evere degree ot choked cask occcr. 
in cases of tnreor of the Inn m cases ot subdural hemaimu the 
degree of the choked disk rareh is greater than - dicxptvrv. Hcud-chc 
occurs m both diseases. Although it is an important cvmptorv it is ot 
little value m localizing the lesion. King reported an interesting exec 
in which the patient insisted that an exploratory craniowmn be per- 
formed for so-called posttranmaoc headache. The operation disclosed 
a subdural hvgroma. 

Encephalitis —In cases of chronic subdural hematoma, the presence ot 
drowsiness max cause the disease to be mistaken for encephalitis. In 
subdural hematoma, drowsiness is bkel\ to be associated with mental 
dullness in encephalitis, there is no re Li non between drowsiness and 
the mental condition of the patient. A diagnosis of encephalitis is made 
too often in cases of intracranial lesions of obscure origin Headache 
drowsiness, diplopia, restlessness and insomnia arc common s\ mptoms 
of both of these diseases This error is made because of insuthuenr re- 
gard to the variability of the drowsiness and mental torpor m cases ot 
subdural hematoma If the encephalitis has become chronic, the num- 
ber of cells in the cerebrospinal fluid ma\ be increased onh shglulx 
and the pressure of the fluid max be within normal limits If at an\ 
tune, the pressure of the spinal fluid increases or if there is other ei l- 
dence of increased intracranial pressure, for example papilledema a 
diagnosis of encephalitis should be discounted and serious considera- 
tion given to the possibility tliat a subdural hematoma max he present 
In cases of acute encephalitis the temperature usuallx is increased and 
one usuall) encounters a serious disturbance of sleep, abnormal psx - 
chomotor activity and cloudiness of the mental stums which is mort 
severe than that obserxed in cases of chronic subdural hemitonia 

Cerebral Thrombosis — The differential diagnosis ol cerebral thrum 
bosis and chrome subdural hematoma is not difficult if one consult rs 
that the latter disease nuj be present. The clinical picture of cerebral 
thrombosis is rather constant and is familiar to most phx'sictaus, 1 he 
°nlj difficulty encountered in the differential dngnosis of cerebral 
thrombosts and chrome subdural hcinncoim occurs in eases in xx Inch 
an attempt is made to explain an unusual tx pc of “cerebral xnscular 
accident." In cases in xxhich the sx mptoms fluctuate but become more 
*vere progressively, and cspccnllx in cases in w Inch there is an acute 
episode dunng xxhich the symptoms become more sex ere, a diagnosis 
of cerebral thrombosis should not be made unless there is concomitant 
evidence of acute shock, cardiac disease, pilsx or hemiplegia lit tuxes 
°f deepening coma in xvliich Babmski’s sign is positlxe bilitcnillx a 
spinal puncture should be performed and the pressure of the eerchro 
spinal fluid should lie determined If the pressure is inercised hut the 
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cerebrospinal fluid is otherwise essentially normal, a subdural lesion 
probably is present 

Syphilis of the Central Nervous System.— In cases of syphilis of the 
central nervous system, the diagnosis usually can be made by means of 
serologic tests. 

Other Lesions of the Brain —In cases of meningitis and abscess of the 
brain, there is a febrile reaction and the diagnosis usually is aided by 
examining the blood and cerebrospinal fluid, m addition to the infec- 
tious features of the history 


COMMENT 

Death occurred m three of the cases in our series but none of the 
deaths could be attributed to operation In two of the three cases, the 
patients were not referred to a surgeon In these three cases, the pa- 
tients were more than sixty years of age, that is, at the age at which 
confusing vascular syndromes are likely to occur In sixteen of the 
twenty-two cases in which the patients survived, the results were very 
good In at least a third of these cases, the physical condition of the 
patient returned to normal within a month In three cases, the patients 
were having occasional attacks of convulsions when the last follow-up 
data were obtained One patient had mild hemiparesis and spasticity 
Another patient had periods of aphasia but his condition subsequently 
improved In one case, a severe anxiety state occurred after operation 
Bilateral hematomas were found m three (12 per cent) of the cases 
This incidence of bilateral hematomas is slightly lower than that re- 
ported by some authors but it is high enough to warrant consideration 
m every case of suspected subdural hematoma 
In most cases of chrome subdural hematoma, the patients withstand 
trephination better than they do encephalography In cases m which 
the presence of a subdural hematoma is suspected, trephination, fol- 
lowed by ventriculography if necessary, is superior to the preliminary 
introduction of air in making a diagnosis 

Special consideration of the diagnosis of chrome subdural hematoma 
should always be given, especially if the patient is aged, in the sus- 
pected case of intracranial lesion in which variations of mental alert- 
ness are noted, the neurologic signs are likewise variable, the headache 
is persistent and the entire course is relatively brief This also holds 
true m those cases in which a history of trauma has not been elicited 
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CIRRHOSIS OF THE LIVER PRESENTING THE CLINICAL FEATURES OF XANTHO 
MATOUS BILIARY CIRRHOSIS, BUT WITH CONFIRMATION AT AUTOPSY 


(Follow-up of Case Reported Previously*) 

F W Hoffbauer, M D , G T Evans, M D and G J Watson, M D 

In a senes of cases of cirrhosis of the liver discussed by the present authors 
in the March 1945 issue of the Medical Clinics of North America, one case (Case 
III) was included which presented the clinical manifestations indicative of the 
diagnosis of xanthomatous biliary cirrhosis In the interim smce this report, this 
patient has come to autopsy, the findings of which were so instructive that it 
was believed they should be recorded as a supplement to the previous report. 
Reference to tins report will reveal that this patient exhibited the characteristic 
hypercholesterolemia together with multiple xanthomas of the tendon sheaths, in 
addition to which there was chrome jaundice and manifest evidence of cirrhosis 
of the liver Liver biopsy revealed a picture of an ordinary portal cirrhosis, and 
there was no evidence in the biopsy of intrahepatic xanthomas As Thannhauser 
has emphasized, however, it is known that in xanthomatous biliary cirrhosis the 
obstructing xanthoma may be found only in the larger bile ducts This panent 
died in coma exhibiting evidence of severe uremia, and with an obvious pericar- 
ditis It was difficult to determine how much of the coma was due to hepatic in- 
sufficiency and how much to renal insufficiency The blood urea nitrogen was 
102 mg per 100 cc Shortly before death the serum bilirubin was 14 mg per 
100 cc , the serum cholesterol was 375 mg per 100 cc , the cephalin cholesterol 
flocculation test remained 4+ The marked pruritus persisted until death 

The important findings at autopsy were as follows (1) diffuse fibrinous peri- 
carditis, (2) extensive diffuse hobnail type of cirrhosis of the liver, which weighed 
1600 gm The common duct was not dilated, but near the lower end of the duct 
a gallstone was found as noted in Figure 159 This was dark in color, and was 
found to consist almost entirely of calcium bilirubinate Ether extraction failed 
to reveal any appreciable amount of cholesterol Sections of the liver revealed an 
extensive diffuse portal cirrhosis of Laennec type (Fig 160) 

The anatomic findings in this case reveal that it is impossible to make the 
diagnosis of xanthomatous biliary cirrhosis with any degree of certainty, smce in 
this case the blood chemical findings and the presence of xanthomas of the ten- 
don sheaths were entirely characteristic and in fact strongly suggestive of the 
condition, yet at autopsy no evidence was obtained of xanthomas in the biliary 
tract. Nor was there any intrahepatic xanthomatous change such as described by 
Chvostek and beheved by him to have been productive of cirrhosis It is believed 
that the stone found m the common duct was a secondary phenomenon since, 
after seven years of jaundice, the common duct might have been expected to be 
dilated had the stone been the causative factor in the production of cirrhosis 
The fact that the stone was largely composed of calcium bilirubinate and rela- 
tively little if any cholesterol suggests that it was simply due to inspissation of 
the bile, secondary to the reduced bile output of the cirrhotic hver 


From the Department of Medicine and the Laboratory Service, University of 
Minnesota Hospital, Minneapolis, Minnesota 

* Hoffbauer, F W , Evans, G T and Watson, C J Cirrhosis of the Liver 
With Particular Reference to Correlation of Composite Liver Function Studies 
with Ln er Biopsv M Cuv North America, 29 (2) 363-388 (March) 1945 
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Abortion, early, progesterone in, Jan , 264 
emergency aspects, July, 853, 856 
Abruptio placentae, July, 855, 857 
Abscess, intracranial, emergency treat- 
ment, July, 895 

of lung, emergency aspects, July, 841 
Achlorhydria, acid therapy, March, 426 
Actinomycosis, March, 338 
Addison’s disease, July, 1016 

desoxycorticosterone acetate in, 
March, 435 

Adenoma of bronchus, hemoptysis in, 
July, 843 

parathyroid, March, 390-393 
Adrenal cortex, disturbances, July, 1016 
medulla, disturbances, July, 1016 
Agglutination test for brucellosis, March, 

353 

Albumin, human, March, 433 
Albuminocytologic dissociation m acute 
infectious radiculoneuntis, Jan, 1 
Alcohol injections for facial pain, Jan, 77 
Alcoholism, criminal responsibility and, 
Jan , 212 

Alloxan in production of diabetes, March, 

436 

Aluminum hydroxide in hypoparathy- 
roidism, March, 435 
powder m silicosis, March, 437 
Amebiasis, postwar problem of, July, 906 
Amenorrhea, hormone therapy, Jan, 258, 
260, 263 

Amigen, March, 433 

Ammo acids, parenteral uses, March, 433 
Aminophylline m asthma in children, 
July, 867 

Anaphylactoid purpura, July, 880 
Androgen therapy, advances in, March, 

436 

in menstrual disorders, Jan, 265 
Anemia, hemolytic, acute acquired, May, 

695 

in carcinoma of colon, July, 958 
Lederer’s, May, 702 
pernicious, Jan, 229 
clinical types, Jan, 230 
liver therapy, Jan , 242 
posterolateral sclerosis in, manage- 
ment, Jan , 245 

severe, electrocardiogram in, May, 608 
suspension of discarded erythrocytes 
m, March, 432 

Anemias, macrocytic, Jan, 246 
Anesthesia, general, curare in, March, 423 
local, new agents, March, 419 
surgical, electrocardiogram in, May, 614 

1056 


Angina pectoris, anoxemia test, May, 616 
differential diagnosis, March, 513 
testosterone in, March, 425 
Ankle clonus in pyramidal tract lesions, 
Jan , 56 

Anoxemia test in angina pectoris, May, 
616 

Anthrax, penicillin in, July, 835 
Anuna m infants and children, July, 874 
Anxiety, later fate of, May, 747 
neurosis, in combat crews, May, 731 
Aorta, aneurysm, electrocardiograms in, 
May, 605 

coarctation, electrocardiogram in, May, 
605, 606 

Appendicitis, acute, in children, July, 879 
chrome, simulating peptic ulcer, May, 
629 

Army Air Forces, rehabilitation in, May, 
715 

rheumatic fever m, convalescent 
care, May, 765 

Army, fatigue and exhaustion states in, 
May, 771 

reconditioning programs, May, 788 
Arrhythmias, digitalis m, March, 531 
quimdme in, Jan, 216 
Arthritis, physical medicine m, May, 790 
rheumatoid, etiology, environmental 
factors, May, 566 
neostigmine in, March, 423 
Aspiration biopsy of liver, March, 365 
Aspirin, blood coagulation and, March, 
430 

Asthma, bronchial, complications, unus- 
ual, March, 456 

military service and, March, 455 
recent advances, March, 453 
treatment, March, 458, 461 
emergency aspects, July, 843 
m children, July, 866 
with heart disease m children, July, 871 
Atelectasis, massive, emergency aspects, 
July, 844 

Auricular fibrillation, digitalis in, March, 
532 

quimdme in, Jan, 217 
flutter, digitalis in, March, 532 
quimdme in, Jan, 223 
Axillary nerve injuries, Jan, 23 

Babxnski sign m pyramidal tract lesions, 
Jan , 47 

Bacillary dysentery, postwar problem of, 
July, 905 

Back strain, May, 568 
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Barbiturates in war pi> chores, If arch 
418 

Basophilism, pituitary, JOll 
Bed rest in convalescence, undesirable 
effects, May 720, 748 809 
Behavior Clinic of criminal court, Jan , 
202 

Benzedrine in prevention of motion sick 
ness, March 418 
Beriberi, diet in May 803 
Biopsy endometrial, Jan ^ 252 
in lymphogranuloma venereum May 
678 

liver by aspiration March 365 
Bladder atony, furmethKle in March 421 
Blastomycosis, March 334 
Blood coagulation, drugs influencing 
March , 430 

loss, acute, electrocardiogram in May 
613 

vessels, peripheral effect of dgarttte 
smoking In, July 949 
Bones, lesions, in hyperparathyroidism 
March 394 396 

BnchUI plexus injuries, Jan ^ 19 
Brain tumor in children July 892 
Bromxallzol, March 4 19 
BromstU/alein test of liver function July, 
976 

Bronchial asthma, recent advances, 
March 453 

® r ^Wectasis, emergency aspects, July 

Qr ^ c h°Bthltsls, emergency aspects July 

Bronchopneumonia in infants and chO 
dren, July 869 

penicillin in, case report. May 580 
nrouchus, adenoma of hemoptysis in 
July, 843 

Brucellin, March 359 
Brucellosis, March 343 
peniefflin failure in May 586 
Buboes, inguinal In lymphogranuloma 
venereum. May 668 
BUbonoH, May 669 670 

infection due to penicillin in 
July 836 

shock in sodium lactate In March 438 


albicans infections with March 

Carbon dioxide In bronchial asthma 
March 459 

^irandes penicillin In, July, 836 

co ^ on Proximal portion 
«on deficiency and anemia associated 
with July 953 

luD 8» emergency aspects July 842 
* estrogen therapy March 


° f tiotnach dagioili March 489 
E«UoJcopy in, March 499 
lJnmcfc of urethra, July 1007 


Cataplexy', potassium chloride in March, 
4 22 

Catarrh, gastric with peptic ulcer, May 
628 

Causalgla, Jan ^ 13 

Cauterization of cervix in chronic eervi 
dtis, July 1002 

Cavern ostomy in tuberculosis, March, 450 
Cavernous sinus thrombosis emergency 
treatment, July 894 
Cediianid, Marth , 424 529 
Cellulitis penidlbn in May , 584, July , 
836 

Cerebral palsies of children, rehabilitation 
in, May 792, 819 
thrombosis in children July , 894 
Ccrvidtis, chronic, July 998 
ChaddodLs sign in pyramidal tract le 
sions Jan 50 

Chemotherapy in brucellosis, March 357 
In lymphogranuloma venereum, May , 
682 

in tuberculosis, March 445, July, 9 18 
in urinary tract Infections, May, 574, 
575 

Children cardiac emergendes in, July, 
871 

gastro intestinal emergendes in July 
8 78 

neurologic emergendes in, July, 886 
respiratory tract emergendes in, July, 
8 64 

unnary tract emergendes In, July, 874 
Cholera postwar problem of, July 901 
Choleslero thorax, March. 507 510 
Cboljne in cirrhosis of liver, March, 429 
484 

Cbordotomy for intractable pain Jan 98 
ChoriomengitlJ, lymphocytic, benign Jan., 
36 

Chromoblastomycoiis, March, 336 
Chylothorax March, 506 510 
Cigarette smoking effect on heart and 
peripheral blood vessels, July, 949 
Circus movement, Jan+ 216 
Cirrhosis of liver correlation of compo 
rite liver function study with liver 
biopsy, March 363 
diagnosis, March, 480 
dietary treatment March, 276 429 
484 485 May 655 
etiology. March 273 479 
lipotropic substances In, March, 428 
484 May. 658 

nutritional defidendes as basis May. 

css 

symptoms and sign* March, 275 
treatment recent advances, March, 
273, 479 

with dlnlcal features of xanthomatous 
biliary cirrhosis but with confirms 
lion at biopsy July, 1054 
Clawed hand in ulnar nerve Injury Jan 
IS 
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Clonus m pyramidal tract lesions, Jan , 56 
Cocadioidin, March, 334 
Coccidioidomycosis, March, 332 
postwar problem of, July, 907 
Cold, common, propadnne hydrochloride 
in, March, 420 
Colic m infants, July, 878 
Colitis, chrome ulcerative, sulfathalidine 
in, March, 427 

Colon, diverticulitis and diverticulosis 
clinical study, May, 639 
proximal portion, carcinoma of, iron 
deficiency and anemia associated 
with, July, 958 
Coma, diabetic, July, 893 
m children, emergency treatment, July, 
892 

Complement fixation test in lymphogran- 
uloma venereum, May, 678 
Convalescence, bed rest in, undesirable 
effects, May, 720, 748, 809 
in home, rehabilitation problems, May, 
818 

in hospital, rehabilitation problems, 
May, 808 

Convalescent care of rheumatic fever in 
Army Air Forces, May, 765 
hospital, Army Air Forces, role of, 
May, 721 

training program, Army Air Forces, 
May, 716 

ward, need for, May, 812 
Convulsions in children, emergency treat- 
ment, July, 886 

Coronary occlusion, quinidine in, Jan, 
227 

restriction of activity in, and extent 
of myocardial infarction, March, 
405 

thrombosis, electrocardiograms in, M ay, 
598 

pam of, differential diagnosis, March, 
513 

Criminal responsibility, epilepsy and, Jan , 
212 

insanity and, Jan , 195 
mental retardation and, Jan, 208 
Croup, July, 864 
Cryptococcosis, March, 335 
Curare, new uses, March, 423 
test for myasthenia gravis, Jan, 129 
Cushing’s syndrome, July, 1011 
Cystic disease of lung, emergency aspects, 
July, 845 

Cystine m liver disease, March, 429 

D -desotyephedrtnt; hydrochloride, March, 
420 

Deficiency diseases, rehabilitation prob- 
lems, May, 794 
Dementia praecox, Jan , 148 
Demerol, March, 417 
Dengue fever, postwar problem of, July, 


Depression in combat crews, May, 732 
m returned soldiers, May, 736 
Dermatitis, acute, emergency aspects, 
July, 833 

Dermatology, nonsurgical emergencies en- 
countered in, July, 833 
Dermatophytosis, March, 323 
treatment, March, 326 
Desoxycorticosterone acetate in Addison’s 
disease, March, 435 
Diabetes insipidus, July, 1009 
mellitus, July, 1014 
globin insulin in, March, 436 
Diabetic coma, July, 893 

electrocardiogram in, May, 608 
Diarrhea, acute, in infants and children, 
July, 882 

Diasone in tuberculosis, March, 447, 448, 
July, 921 

Dichlorophenarsme hydrochloride in syph- 
ilis, March, 438 

Dicoumarol in prevention of embolism 
and thrombosis, March, 430, 431, July, 
840, 929 

Dienoestrol, March, 435 
Diet in cirrhosis of liver, March, 276, 
427, 484, May, 655 
in nutritional deficiencies. May, 799— 
802 

in peptic ulcer, fundamental impor- 
tance, in Army hospital, May, 706 
in pernicious anemia, Jan, 244 
m rehabilitation, May, 794 
Digilanid, March, 423 
Digitaline nativelle, March, 423 
Digitalis, blood-clotting and, March, 431 
effects on electrocardiogram, Mayy 609 
in arrhythmias, March, 531 
in heart failure, March, 524 
preparations and uses, March, 423, 524 
Digitoxin, March, 423 
Digoxm, March, 424, 529 
Dihydrotachysterol in hyperparathyroid- 
ism, March, 402 

Dilantin sodium m bronchial asthma, 
March, 459 

Diphtheria, laryngeal, July, 866 
Diuretics, new, March, 424 
Diverticulitis of colon, May, 639 
Diverticulosis of colon, clinical study, 
May, 639 

Diverticulum, urethral, July, 1008 
Drop wrist m radial nerve injury, Jan , 
10 

Dye excretion tests of liver function, 
July, 976 

Dysentery, amebic, postwar problem of, 
July, 906 

bacillary, postwar problem of, July, 
905 

sulfasuxidine in, March, 426 
sulfathalidine in, March, 426 
Dysmenorrhea, hormone therapy, Jan , 
259, 262, 265, 267 
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Dyspaei, pulmonary disturbances caus- 
ing emergency aspects July 843 


Eclucpsu, July, 852 
Ectopic pregnancy ruptured July 854 
856 

Edema of lung, acute, emergency aspects, 
July 837 

Educational retraining In Army Air 
Forces, May 721 

Electrocardiography uses In medicine 
Hay, 590 

ventricular gradient in, March 464 
EJectrodhgnosfs In peripheral nerve in 
Juries, Jan n 23 

Electroshock therapy In psychoses with 
insomnia, Jan., 192 
outpatient, In psychiatric disorders 
Ja* H 165 

Embolism, prevention, dlcoumarol in 
March. 430 431, July 840 929 
heparin jn, March, 431 July 933 
pulmonary, emergency aspects, July 


prevention, exercises for May 789 
Emergencies, medical symposium on, 
July &33 

Emotions, neurophysiology of May 744 
Empyema, pyogenic, Ifay 507 510 
^ n ^ly 1 89 ^’ lctJte cmer 8 enc y treatment, 

Encephalo myelo radiculoneuritis, acute, 
Jan ^ l ^ 

Endocarditis hacterial, subacute, penidl 
, In May 583 
brucella March 348 

bacterial, therapeutio, March, 

^KWiae glands, real Venus supposed 
disturbances, July, 1009 
Jpbnn, therapeutics, March 433 
therapy In menstrual disorders, Jan 
251 

Endometrial biopsy Jan n 232 

ephedrine In March 420 
Epnedrine In asthma tn children July 
B67 


in mured!, irarcfi <20 
“ ®yasthada gravis, Jan^ 134 March 

EpWcruutophytosIs, March 323 

criminal responsibility and 
i/f*- 212 

electrocardiogram in, May 608 
glutamic add in March 418 
Epinephrine in asthma in children July 
567 

Erba paralyse in brachial plexus Injuries 
19 

rZi* 1 **’ PCEldDin In July, 836 
penicillin In July 836 
^Dthro^ytes, discarded, suspension of 
c hnlcal nses, March 432 


Erythrocytes sedimentation rate clinical 
significance JtfJy 937 
Esthiomene, May, 670 
Estrogen therapy In me n strual disorders, 
Jan 259 

in prostatk cancer, March 435 
new products, March 435 
Ether in oD intramuscularly in bronchial 
asthma March, 459 
Ethinyl estradiol, March, 435 
Exercises In pulmonary embolism prevcn 
tion May 789 

therapeutic, in convalescence May 787 
810 

Exhaustion states In Army and in Indus 
try May 771 

Expectorants in bronchial asthma, March 
458 

Extrasystoles, quinldlne in Jan 227 
Eye signs in brucellosis March 347 

Facial pain, neoplasia as cause Jan , 91 
relief of Jan 73 
symptomatic, Jan ^ 87 
Fasaculation neostigmine in March 422 
Fatigue operational ” May 729 
states in Army and In industry May 
771 

Fata, plasma. In liver disease Julv 979 
Fear electrocardiographic changes In 
duced by May 618 

Feeblemindedness criminal responsibility 
and, Jan 208 

Feet, dermatophytosis ol March 323 
Femoral nerve injuries, Jan 23 
Ferrous carbonate in facial pain Jan 77 
Fever therapy Jn brucellosis, March, 360 
Fibrin foam and film fn neurosurgery 
March, 432 

Flbrositis, etiology', environmental fac 
tors, May 568 

FDariasls, postwar problem of. July, 903 
Fluids, administration, In diarrheas of In 
fancy, July 8R2 

Fluorescence lest for dermatophytosis 
March, 325 

Fractures In hyperparathyroidism March, 
394 

Frcl test, May 677 
Inverted, if ay, 678 

Frfcdrcleb’s disease cieclrocnrdlopram In 
if ay 607 

Functional tests clcctrocnrrtiocram in 
Hay 615 

Fungus infections, pleura! effusions of 
March, SOS, 511 

sodium propionate in March, 433 
Furmciblde in bladder stony 3 Torch 42 1 
Furunculosis, penicillin in July 836 

Gsucreost tolerance lest of User tunc 
lion July, 077 
Gsifbladdee disease electroco 
May 606 
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Gastnc analysis, diagnostic value, March, 
492 

Gastritis, diagnosis, March, 489 
gastroscopy in, March, 498 
Gastroduodenal disease, diagnosis, March, 
489 

Gastrointestinal tract, acute nonsurgical 
emergencies related to July, 878 
therapeutics, March , 426 
Gastroscopy, March, 497 
Gelatin as substitute for plasma, March, 
433 

Globin insulin in diabetes, March, 436 
Glomerulonephritis, acute, in children, 
electrocardiogram m, May, 606 
penicillin in, May, 582 
differential diagnosis, July, 990 
Glomerulosclerosis, intercapillary, March, 
538 

Glucosides, cardiac, March, 423, 529 
Glutamic acid m epilepsy, March, 418 
Glycine in myasthenia gravis, Jan , 135 
Gonadotropin therapy in menstrual dis- 
orders, Jan, 256 

Gonda sign in pyramidal tract lesions, 
Jan, 57 

Gonorrhea, penicillin-resistant, May, 688 
Gordon’s sign in pyramidal tract lesions, 
Jan, 53 

Gout, etiology, environmental factors, 
May, 567 

Grafts, nerve, Jan, 27 
Grom, dermatopbytosis of, March, 323 
Guanidine m myasthenia gravis, Jan , 134 
Guillam-Barre syndrome, Jan, 1 


Head injuries in children, coma due to, 
July, 893 

emergency treatment, July, 891 
Headache, tension, May, 568 
Heart disease, asthma with, in children, 
July, 871 

electrocardiograms in, May, 595 
pain of, differential diagnosis, March, 
513 

quimdme in, Jan, 215 
effect of cigarette smoking on, July, 949 
emergencies m pediatric practice, July, 
871 

failure, acute, m children, July, 872 
congestive, with hypertension, March, 
542 

digitalis in, March, 524 
irregularities, electrocardiograms in. 
May, 590 

lesions in hyperparathyroidism, March, 
395 

position, electrocardiogram and, May, 
608 

structural abnormalities, electrocardio- 
grams in, May, 595 
therapeutics, March, 423 
'’'therapy in rehabilitation, May, 787 


Hematoma, subdural, Jan , 62 

chrome, diagnosis, importance of, 
July, 1042 

Hemolytic anemia, acute acquired, May, 
695 

Hemoptysis, July, 837 
Hemorrhage m hver damage, control of, 
March, 432 

intracranial, convulsions of, July, 888 
of early pregnancy, July, 853 
of late pregnancy, July, 855 
postpartum, July, 855, 858 
pulmonary, idiopathic, July, 843 
Hemothorax, March, 506, 510 
Henoch’s purpura, July, 880 
Heparin in thrombosis and embolism, 
March, 431 , July, 933 
Herniation of intervertebral disk, Jan 111 
Hexestrol, March, 435 
Hippunc acid test of hver function, July, 
977 

Histamme-azoprotem in bronchial asth- 
ma, March, 460 
m migraine, March, 438 
Histoplasmosis, March, 337 
Hoffman sign in pyramidal tract lesions, 
Jan, 54 

Hormone assays, Jan, 254 
Hospitalization, intramural, need for, 
May, 812 

Hospitals, civilian, rehabilitation problem 
in, May, 808 

rehabilitation possibilities in, postwar, 
May, 725 

Hostile-aggressive reactions in returned 
soldiers, May, 735 
Hydatidiform mole, July, 854, 856 
Hydrochloric acid m pernicious anemia, 
Jan, 243 

Hydrothorax, March, 506, 510 
Hyosane in prevention of motion sick- 
ness, March, 418 
Hypennsuhmsm, July, 1014 
Hyperparathyroidism, March, 389 
primary, diagnosis, July, 1019 
Hyperpyrexia See Fever therapy 
Hypertension, arterial, kidneys and, clin- 
ical relationships, March, 535 
drug therapy, March, 425 
Hyperthyroidism, July, 1013 
tinouraal in, March, 302, 433 
Hypnotics in insomnia, Jan, 187 
Hypocalcemia, electrocardiograms in, 
May, 613 

Hypomenorrhea, hormone therapy, Jan, 
260 

Hypoparathyroidism, treatment, March, 
434, 435 

Hypotension, neosynephnn hydrochloride 
in, March, 420 

Iaemtjne serum in brucellosis, March, 3 59 
Impetigo contagiosa, penicillin in, July, 
836 
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Industry, fatigue and exhaustion states 
in May, 771 

Inguinal buboes. May 66S 
Injuries, head in children, coma due to 
July 893 

emergency treatment, July, 891 
peripheral nerve Jan., 9 
Insanity and the criminal, Jan 195 
legal conceptions Jan , 204 
m a li n g ering and Jan., 205 
Insomnia Jan., 178 
causes of, Jan^ 180 
clinical effects, Jan^ 181 
general management, Jan 184 
hypnotics in, Jan 187 
psychotherapy Jan 186 
*^192 ^ Crapj Photic cases, Jan 

Baulin, globin, In diabetes, March 436 
shock therapy In psychoses with In 
somnia, Jan , 192 

Internal medicine in general practice 
symposium on May, 563 

protrusion of Jan 

Intocoitrine, March 423 
Intracranial abacas, emergency treatment 
July 895 

hemorrhage convulsions of July 888 
Intussusception j^ y ^ 
iodides in asthma in children July 868 

T JS W*®*. Uarck 330 

thiounicIlft,,d 

^F. de Jjclency in carcinoma of colon 
July 958 


jA ^ racx > acholuric familial type, July 

JoTly^s myasthenic reaction Jan 129 

SFf 11 * 11 * 1 hydrochloride March 420 
d^ys, arterial hypertension and din 
jcal relationship, March 535 
infections, nontuberculous, treatment. 
May, 571 

in hyperparathyroidism March 
o94 

Klumpke’s paralysis In brachial plexus In 
Juries, Jan^ 19 


Lakatoside C, March 424 
^•fyngeal diphtheria July, 866 
^ryngo tracheobronchitis, July 864 
**** poisoning in children, July 881 
sodium dtrate in March 437 
A-edererii anemia Mav 702 
JfProsy postwar problems of, July 9< 
Lipotropic substances in dirhosis 
lxvcx March 428 483 May 658 

aspiration March 3 
arrhoris. See Cirrhosis of Itvrr 
damage t° hemorrhage in control 
March 432 


Liver diseases, diet as factor March, 276 
427, 484 

dysfunction constitutional, July 982 
functional tests, July. 97 3 
composite March 363 
therapy in pernicious anemia, Jan 242 
Lobectomy In tuberculosis March 451 
Lumbago etiology, May 568 
Lung abscess, emergency aspects, July 
841 

carcinoma emergency aspects, July 842 
cystic disease, emergency aspects, July 
845 

edema of acute, emergency aspects, 
July, 837 

resection in tuberculosis, March 451 
Lymphocytic choriomeningitis benign 
Jan., 36 

Lymphogranuloma venereum May 663 
diagnosis. May 677 
extragenital. May 675 
treatment May 682 
Lymphorrhoids in lymphogranuloma ve 
nereum, May, 670 671 


Maottzsium sulfate In paroxysmal tachy 
cardia March, 426 

Maladjustment, transitory in soldiers, re 
conditioning in May 751 
Malaria postwar problem of July 902 
reconditioning the patient May 760 
Malingering of insanity to escape criminal 
responsibility Jan 205 
Malta fever See Brucellosis 
Mandelic add in urinary tract Infections, 
May 574 576 

Massage in rehabilitation, May 787 
Mecholyl effects on electrocardiogram 
May 614 

In bronchial asthma March , 459 
Median nerve injuries, Jan ^ 11 
Median ulnar nerve Injuries, Jon^ 18 
Medical emergen des, symposium on July 
833 

Medullary tractotomy for fa dal pain. 
Jan , 84 

Mdg, syndrome, pleura] effusion fa 
March 509, 512 

Meningitis, acute emergency treatment, 
July 895 ^ 

of emergency treatment, July 

lymphocytic, benign Jan , 36 
pneumococcal penldllln In May 585 
Menopause July 1015 
male July, 1015 

Mraorrhagia hormone therapy Jan., 
259 261, 264. 266 

Menstruation disorders of diagnostic aids, 
Jan ^ 252 

endocrine therapy Jan . 231 
Mental disease criminal responsibility 
and Jan. 193 
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Mental retardation, criminal responsibil- 
ity and, Jan, 208 

Mercupunn as diuretic, March, 424 
Methenamine in urinary tract infections, 
May, 574, 575 

Methionine in cirrhosis of liver, March, 
429, 484 

Microsporon infections, March, 323 
Migraine, histamine-azoprotein in, March, 
438 

Miscarriage See Abortion 
Mole, hydatidiform, July, 854, 856 
Momlia albicans, infections with, March, 
323, 328 

Monoacetylmorphme, March, 418 
Monocame for local anesthesia, March, 
419 

Motion sickness, treatment, March, 418 
Mouth wash in pernicious anemia, Jan , 
245 

Musculocutaneous nerve injuries, Jan , 23 
Myasthenia gravis, diagnostic tests, Jan , 
128, March, 422 
management, Jan, 126, 129 
treatment, advances m, March, 421 
Myasthenic reaction of Jolly, Jan, 129 
Mycology, medical, March, 323 
Myocardial infarction, restriction of ac- 
tivity in coronary occlusion in relation 
to, March, 405 

Myocarditis, Fiedler’s, electrocardiogram 
in, May, 606 
Myxedema, July, 1012 


Narcolepsy m children, July, 894 
Narcosynthesis m war neurosis, May, 737 
Neck, painful, May, 568 
Needle liver biopsy, March, 365 
Neoarspbenamme in urinary tract infec- 
tions, May, 577 

Neostigmine m fasciculation, March, 422 
m myasthenia gravis, diagnostic, March, 
422 

therapeutic, March, 421 
in poliomyelitis, March, 423 
m rheumatoid arthritis, March, 423 
Neosvnephnn hydrochloride, uses, March, 
420 

Nephritis, differential diagnosis, July, 990 
m children, July, 874 
Nephrocalcmosis m hyperparathy roidism, 
March, 394 

Nephrosis in children, July, 874 
testosterone in, March, 436 
Nerve grafts, Jan, 27 
Nerves, peripheral, injuries, diagnosis and 
surgical treatment, Jan, 9 
Nervous disease, organic origin m ap- 
parent functional cases, Jan , 30 
system, autonomic, therapeutics, March, 
419 

central, therapeutics, March, 417 
Neuralgia, trigeminal, Jan , 73 


Neuralgia, trigeminal, atypical, Jan , 85 
symptomatic, Jan, 75 
Neuroarculatory asthenia, electrocardio- 
gram in, May, 617 

Neurologic emergencies, nonsurgical, in 
children, July, 88 6 

Neuromuscular apparatus, therapeutics, 
March, 421 

Neuropsychiatnc diseases, symposium on, 
Jan, 1 

Neuroses in combat crews overseas, May, 
731 

in returned soldiers, May, 733 
war, May, 729 

Neurosurgery, fibrin film and foam m, 
March, 433 

Neurotomy, retrogassenan, classical, for 
facial pain, Jan , 80 
postenor, for facial pain, Jan , 83 
New developments in medicine, sym- 
posium on, March, 273 
Nicotine, effects on electrocardiogram, 
May, 612 

intravenous administration, effect on 
heart and peripheral blood vessels, 
July, 949 

Nicotinic acid, effects on electrocardio- 
gram, May, 614 

Nocardia asteroides, infection with, 
March, 340 

Nutrition in rehabilitation, May, 794 
Nutritional deficiency diseases See De- 
ficiency diseases 

Obstetrics, nonsurgical emergencies in, 
July, 848 

Occupational therapy in rehabilitation, 
May, 788 

Octofolhn, March, 435 
Oliguria in infants and children, July, 874 
Omentopexy in cirrhosis of liver, March, 
281 

Oneirophrenia, Jan , 162 
Operational fatigue, May, 729 
Oppenheim’s sign in pyramidal tract le- 
sion’s, Jan, 52 

Opsonocytophagic test for brucellosis, 
March, 354 

Organic origin of apparent functional 
nervous disease, Jan , 30 
Osteitis fibrosa cystica generalisata, 
March, 389, 395 

Osteoarthritis, etiology , environmental 
factors, May, 567 
Ouabain, March, 424 

Pain, facial, neoplasia as cause, Jan , 91 
relief of, Jan , 73 
symptomatic, Jan, 87 
intractable, chordotomy for, Jan , 98 
precordial, differential diagnosis, March, 
513 

Pancreas, disturbances, July, 1014 



crxnrLATnx entct 


ICo' 


Pancreatic 


pozemtac €=. 


, ej*^tr^ 2 n£S*>rnr= 


i>me in, Mcsci, zl 
Pancreatitis, acnt e, 
i/aj 60* 

Piricertesu in crrirOKs ** £ y »* iTnmc 
251 

Pitilrsa, ccrirai, ^.iV-iv j- jfsr 
792 S19 
Eli i, /«, 19 

fimJEil pa. u£fa ifa-rad =. l r rr« 
•122 

E3 ample*, y-e, j- 
Pjnphoma a y*_ T j — 

fWmp*tl-~~ tL— i. Itew 4 1 

rinthjroid d crfVv— - y Jjiy 17 1 : 
Plntbyroid*, &TLK3 cf, ifcrel J.9 
otj, ITcrci 4’D 
nrtdrinol, cits, Z!mi 423 
woutii, ep-iem^, ejedroonffagnen a, 
-toy 607 ^ 

E^ve depended rtictdens fa rrtmrred 
soldkn, Slay 7 '4 

Piteti t£tt la crrtoss of Ere SIttrcJ 
ZJ6 

PittHar dorms fa pjunSdJ tact ksrons 
Jon, 57 

dkt bi ’ Ua y M1 

micfflm a irtb.Tt, yj, ms 
“ boms infection, JuJy SJi 
fa arbtmde*, _/id T «j6 
fa^averncmj *mra thrombod; July 

h ccEulitls, Slay 584 July 836 
fa 90'srpeUs »nd erysipeloid, July 836 
" famn miosis, July 836 
fa gomemloneplintis, JLToy 5S2 
? ™2to° conUttau, /tily 836 
6 gtnpbogr*nnloma venereum, Max 

P P^eomococcal meningitis. May 555 
2 May 560 582 

subacute bade rill endocarditis, Mai 

U1 5?s m * ry tfaCt Iniection *. JT«V 574 
/«/> 916 

method* of administration and dosage 
July 909 
Jjdv gig 

p 'f^,«l/onamide therapy May 5/9 
renjothaj narcosynthesis in war neuroses 
a/cy 757 

^ uJce r berugn and malignant, dif 
terra tutiem, Marck. 495 
eftome appendicitis simulating Mas 
629 

diagnosis, llarck 489 
ttlft In, fundamental Importance In 
Army hospital May 706 
tUCerratlal diagnosis. May 624 
catarrh with J/oy 628 
K*«ro*copy In March 499 
P Mthenk person 1Toy 625 
hypersthenic person Mar 626 


T*7Z 


■ ^ 




scdhzz Xtv «d_a J n—} 4- - 
m a L err 

* Fezzrrrta cxx. z- 
Pr—tardia. e^us. n m -h.-rrz. i-t 
Per'mrth— s _-r** t --u- xarJ- -c-azai jr 

( Mcv *r^ 

1 zn. Mar t ** 1 

Pirrpheral crinr* jz at? 

' szrpml trri-m*z 

i Penlozea! ozurr* r: fj-x 

5*5 

1 P«,cc*osocp' m Enr djC“Ur -<v V r ^- t 

I ; 5 

I Pem^icus Jaru. r 5 

j c5z ea! rr->e? ^ 

1 Ever thrra’w r r^, 

porerc_iteral jc:er\ ^ maz^c^ 

mrat, /m_ 

Peroneal nerve cn. — *, 7r*z, ^ 
Per^cnah-v pat ems. b'-v *4> 
Pharmacolog} room ad\*ant< X r m.> 41"“ 
Pheochromocvt ra cf adrenal 
JUr 1016 

Phlebotomcs fc\Tr postwar p*v v em cd 
Julv 901 

PhthahlsuLfathiar e. See 
Physical fitness testing < f rhe^man^, fe\*cr 
patient. Mar 719 
medlane m arthritis. X f c> *^0 
m cerebral pain Jlfov <19 
in hospital organirabon place of, 
J/a\ <16 

in polio m veil t is, J/m W 91 
in rehabilitation May *<5 
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in tuberculosis, JLfo\ “O'* 
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rehabQiution in \rnr\ \ir Forces, 
Jfov 17 

training of rheumatic fern patients 
May 76S 

Pitultarj antenor lobe disturbances ml 
vs. supposed July 1010 
posterior lobe disturbances, real vs, 
supposed, Ju]\ 1009 
Placenta drcum\*allate 7ufv 
premature separation JuJx S5S S5 
pmda July 855 85 
Plague postwar problem of, JuJr 901 
Pwma bovine for human use JfcrcA 

Pleura, malignant tumors effusions due 
to March 509, 512 

Pleural effusions diagnosis and treat 
ment March 502 
emergency aspects July 846 
PIeuris> emerge no aspects, JuJ\ 846 
Pneumo nee torm In tuberculosis March 
451 
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Pneumonia, emergency aspects, July, 840 
in children, July, 868 
penicillin in, May, S80, 582 
pneumococcal, sulfamerazine in, March, 
294 

postoperative, prevention, breathing 
exercises for, May, 789 
Pneumothorax, spontaneous, emergency 
aspects, July, 844 

Poisons, mgestion, by children, manage- 
ment, July, 884 

Poliomyelitis, neostigmine in, March, 
423 

physical medicine in, May, 791 
Polyuria in hyperparathyroidism, March, 
395 

Postpartum hemorrhage, July, 855, 858 
infections, July, 859 

Potassium chloride m cataplexy, March, 
422 

in myasthenia gravis, Jan , 135 
salts, effects on electrocardiogram, 
May, 613 

Pourodigin, March, 423 
Precordial pain, differential diagnosis, 
March, 513 

Pre-eclampsia, March, 538, 541, July, 
850 

Pregnancy, early, hemorrhage of, July, 
853 

ectopic, ruptured, July, 854, 856 
late, hemorrhage of, July, 855 
macrocytic anemia of, Jan, 247 
pernicious vomiting of, July, 848 
toxemia of, July, 848 
Prepuce, redundant, July, 877 
Procaine hydrochloride for local anes- 
thesia, March, 419 

Proctitis in lymphogranuloma venereum, 
May, 673 

Progesterone therapy in menstrual dis- 
orders, Jan , 263 

Promin in tuberculosis, March, 447, 448, 
July, 919 

Promizole in tuberculosis, July, 921 
Propadnne m asthma in children, July, 
867 

in coryza, March, 420 
Propionate-propionic acid ointment in 
dermatophytosis, March, 326 
Prostate, carcinoma, estrogen therapy, 
March, 435 

Prostigmine m myasthenia gravis, Jan , 
131 

diagnostic test, Jan , 128 
Pro tern, serum, in liver disease, July, 979 
Prothrombin time in dicoumarol therapy, 
July, 930 

in liver disease, July, 978 
Protrusion of intervertebral dish, Jan , 
111 

Ps>chiatnc disorders in combat crews 
overseas, May, 729 
«" returnees, May, 733 


Psychiatrist, function of, in court, Jan , 
211 

Psychological readjustment in rehabilita- 
tion program, Army Air Forces, May, 
723 

Psychoneurosis, transitory, in soldiers, 
reconditioning in, May, 751 
Psychoses, criminal responsibility in, 
Jan, 195 

electroshock therapy, outpatient, Jan, 
165 

war, barbiturates in, March, 418 
with insomnia, electroshock and in- 
sulin shock therapy, Jan, 192 
Psychosomatic aspects of rehabilitation, 
May, 740 

principles, May, 742 
states, in combat crews, May, 732 
in returned soldiers, May, 736 
Psychotherapy in fatigue and exhaustion 
states, May, 781 
in insomnia, Jan, 186 
m war neuroses, May, 737 
Psychotic-lihe states m combat crews, 
May, 732 

m returned soldiers, May, 736 
Puerperal sepsis, July, 859 
Pulmonary embolism, electrocardiograms 
in, May, 605 

emergency aspects, July, 839 
prevention, exercises for, May, 789 
Pulsus altemans, electrocardiogram in, 
May, 617 

Purpura, Henoch’s, July, 880 
Pyelonephritis, acute diffuse, in children, 
July, 875 

atrophic, March, 541 
m hyperparathyroidism, March, 394 
Pyramidal tract signs, pathologic, Jan, 
45 

Quick prothrombin time test in dicou- 
marol therapy, July, 930 
Quhudme, effects on electrocardiogram, 
May, 611 

in auricular fibrillation, Jan, 217 
in auricular flutter, Jan , 223 
in paroxysmal tachycardia, Jan, 226 
uses and abuses, Jan ,215 
Q uinin e test for myasthenia gravis, Jan , 
129, March, 422 

Racephedrine hydrochloride, March, 420 
Radial nerve injuries, Jan ,10 
Radiculoneuntis, acute infectious, Jan, 1 
Raynaud’s disease, diagnosis, July, 942 
Reconditioning of malana patient, May, 
760 

of transitorily maladjusted soldiers, 
May, 751 

program, Army, May, 788 
Army Air Forces, May, 717 
Rectum, stricture, in lymphogranuloma 
venereum, May, 673, 674, 683 
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Sepsis puerperal, July 859 
Sex glands, disturbances July 1015 
Shock in bums, sodium lactate in 
March 438 

therapy of psychoses, Jan, 165 
prelection of fractures curare for 
March 423 

Shoulder painful Ifoy S69 
Sign of the groove in lymphogranuloma 
venereum May 66$ 669 
Silicosis aluminum powder in March 

Sinus thrombosis, cavernous, emergency 
treatment July B94 
Shin test in brucellosis, March 3S4 
Sleeplessness, Jan ^ 178 
clinical effects Jan., 381 
treatment Jan 184 

Sodium alkyl sulfate in peptic nicer, 
March 426 

dtrate in lead poisoning March 437 
fadate fn bum shock March 438 
propionate fn fungus infections, March 
438 

salicylate in rheumatic fever March 
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sulftnUyl sulfa nils te in lvmphogmnu 
Ioma venereum May 682 
Soldiers, combat psychiatric disorders 
fn May 729 
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ing of May 751 

veteran psychosomatic disorder* In 
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Sulfadiazine in lymphogranuloma ve- 
nereum, May, 682 

in rheumatic fever, prophylactic, 
March, 425 

in urinary tract infections, May, 576 
Sulfamerazine in pneumococcal pneu- 
monia, March, 294 

Sulfasuxidine in bacillary dysentery, 
March, 426 

Sulfathalidme in bacillary dysentery, 
March, 426 

in chronic ulcerative colitis, March, 427 
Sulfathiazole in lymphogranuloma vener- 
eum, May, 682 

in urinary tract infections, May, 576 
Sulfonamides m brucellosis, March, 357 
in cavernous smus thrombosis, July, 894 
in diarrheas of infancy, July, 884 
m lymphogranuloma venereum, May, 
682 

in tuberculosis, March, 447 
in urinary tract infections, May, 574, 
576 

insoluble, in intestinal diseases, March, 
426 

urinary disturbances due to, m chil- 
dren, July, 877 
versus penicillin, May, 579 
Sulhowitch test in hyperparathyroidism, 
July, 1026 

Suprapatellar reflex in pyramidal tract 
lesions, Jan , 57 

Suture, primary, in peripheral nerve in- 
juries, Jan , 25 

Sympathomimetic drugs, new, March, 
419 

Syphilis, cardiovascular, electrocardio- 
gram in, May, 606 

dichlorophenarsine hydrochloride in, 
March, 438 

Tachycardia, paroxysmal, digitalis m, 
March, 531 
in children, July, 873 
magnesium sulfate in, March, 426 
quinidine in, Jan , 226 
Talma operation in cirrhosis of liver, 
March , 281 

Testosterone in menstrual disorders, Jan , 
265 

in nephrosis, March, 436 
Tests, functional of bver, July, 973 
Tetanus, convulsions of, July, 889 
curare in, March, 423 
Tetany in infants and children, convul- 
sions of, July, 890 

parathyroid, prevention, March, 402, 
434 

Thiamine hydrochloride in facial pain, 
Jan , 77 

Thiouracil, clinical development and ap- 
plication, March, 303, 306 
in thyrotoxicosis, March, 302, 433 
toxicity , March, 307 


Thoracentesis, March, 503 
Thoracic disease, nonsurgical emergen- 
cies, July, 837 

Thoracoplasty in tuberculosis, March, 449 
Thrombo-angutis obliterans, physical 
medicine in, May, 791 
Thrombosis, cerebral, in children, July, 
894 

coronary, March, 405 
pain of, differential diagnosis, March, 
513 

prevention, dicoumarol in, July, 929 
heparin m, July, 933 
venous, heparin in, March, 431 
Thrush, March, 323, 328 
Thymectomy for myasthenia gravis, Jan , 
136 

Thymus, emergencies associated with, 
July, 860 

Thyroid extract, effects on electrocardio- 
gram, May, 611 

in familial periodic paralysis, March, 
422 

gland, disturbances, real versus sup- 
posed, July, 1012 

Thyrotoxicosis, thiouracil in, March, 302, 
433 

Tibial nerve injuries, Jan, 22 
Tinea, March, 323 
Torulosis, March, 335 
Toxemia of pregnancy, July, 848 
preeclamptic, July, 850 
Tractotomy, medullary, for facial pam, 
Jan, 84 

Transfusions, blood, in hemolytic anemia, 
May, 703 

in pernicious anemia, Jan , 245 
Trends, modern, in internal medicine, 
May, 563 

Trichinosis, electrocardiogram in, May, 
607 

Tricblorethylene In facial pain, Jan , 77 
Trichophytin test for dermatophytosis, 
March, 325 

Trichophytosis, March, 323 
Trigeminal neuralgia, Jan, 73 
atypical, Jan , 85 
symptomatic, Jan , 75 
Trigger zones in trigeminal neuralgia, 
Jan , 74 

Tromner’s technic for Hoffmann sign, 
Jan , 54 

Tropical diseases, postwar aspects, Juh, 
897 

Trypanosomiasis, postwar problem of, 
July, 906 

Tuaminc sulfate, March, 420 
Tuberculosis, chemotherapy, March, 445, 
July, 918 

diasone in, March, 447, 448, July, 
921 

physical medicine in, May, 792 
promin in, March, 447, 448, July, 919 
promizole m, July, 921 
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SYMPOSIUM ON SPECIFIC METHODS OF TREATMENT 


INDICATIONS AND USES OF BLOOD BLOOD 
DERIVATIVES AND BLOOD SUBSTITUTES 


Charles A. Janeway MX) * William Berenberg, MDf and 
Gretchen Hutchins, M D J 

I PHYSIOLOGICAL BACKGROUND FOR THE USE OF BLOOD AND ITS 
DERIVATIVES 

InfrodueHon —The discovery of the blood groups by Landsteiner 
made the transfusion of human blood from one individual to another 
a safe procedure, while the development of methods for indirect trans- 
fusion by the use of sodium citrate as an anticoagulant, and the ingeni- 
ous device of the “blood bank ” have made it a practicable one In 
recent years there have been developed a senes of blood derivatives— 
plasma, serum resuspended red cells, and the products of plasma frac- 
tionation— w hich have replaced whole blood in many instances and 
have had new and important applications to the treatment of disease. 
In addition to these blood derivatives, a number of blood substitutes 
have been proposed and tested the earliest of these being gum acacia, 
which was first used in 1917 It is the purpose of this clinic to outline, 
as succinctly as possible, the best practice at present in this rapidly 
expanding field of therapy v ' 

The rational use of blood and its derivatives presupposes a basin 
understanding of its physiology Blood is a complex mixture of com- 
jonents with many different funct ions and properties and derived 
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from many parts of the body Because of its multiple constituents, 
blood has naturally been used for many therapeutic indications The 
present trend is toward the use of the specific component needed by 
the patient whenever it is available, rather than the administration of 
whole blood for all purposes, as was common practice until a few 
years ago This is both more economical and more efficacious In cor- 
recting deficiencies of particular components, two general types of 
therapy may be used— replacement or stimulation Replace?nent con- 
sists in the passive transfer of the missing component from an outside 
source and is frequently a matter of urgent necessity Stimulation 
consists in providing the stimulus to the manufacture of the missing 
component by the patient, with gradual but more lasting results if 
the patient is able to respond 

FuncHonal Components of Blood —Blood is a suspension of cellular 
elements in a fluid matrix, the plasma 


TABLE 1 —CELLULAR ELEMENTS OF THE BLOOD 


Physiologic Data 

Therapeutic Data 

Component j 

Source 

Function 

Replacement 

Stimulation 

Disease 

Red blood cells 

: 

Bone marrow 

Oxygen trans- 
port 

1 

Whole blood 

Resuspended 

cells 

I 

Liver extract 
Iron 

Vitamins B+C 
Thyroid 

Hemorrhage 
Hemolytic anemia 
Aplastic, myelo- 
phthisic and aio- 
temfc anemia 
Pernicious anemia 
Hypochromic ane- 
mia 

Deficiency 

Hypothyroidism 

1 

Polymorphonuclear 

leukocytes 

Bone marrow 

Phagocytosis, 
defense 
against infec- 
tion 

(Whole blood) 

(Crude liver 
extract) 

Stop offending 
drug or con 
trol infection 

Agranulocytosis 

Eosinophilic and 
basophilic leu- 
kocytes 

Bone marrow 

? 




L> mphocytes 

Lymph nodes 

? 




Monocytes 

Tissues 

Phagocytosis 



: 

Platelets 

M epakaryocytes 
of bone mar- 
row 

Clot retraction 

i 

i 

Fresh whole 
blood 

(Fresh Plasma) 

Stop offending 
drug or con 
trol infection 

Thrombocytopenic 

purpura 


Parentheses denote treatment of doubtful value 


Cellular Elements —From the clinical standpoint, three groups of cellular ele- 
ments are important— the red blood cells, which normally constitute approxi- 
mately 40 per cent of the total blood volume, the white blood cells, and the 
platelets A. brief summary of our knowledge of these components is given in 
Table I 

Plasma Proteins — Sixtv per cent of the total blood volume of a normal indi- 
vidual consists in plasma, an aqueous solution containing many solutes but prin- 
cipally sodium, chloride and bicarbonate ions, glucose, simple nitrogenous com- 
































TABLE i -PRINCIPAL PLASMA PROTEINS OF THERAPEUTIC IMPORTANCE 
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pounds, and proteins It is the concentration of the latter (7 per cent) which 
chiefly distinguishes plasma from its filtrate, the interstitial fluid 

The plasma proteins are a large and diverse group of molecular species rang- 
ing from the relatively symmetrical albumin molecule, with its small size and high 
net charge giving it its osmotic potency, to the long rod-shaped fibrinogen mole- 
cule, specially suited to the formation of the tangled fibrillar structure of the 
clot. In recent years separation of these proteins into fractions in which specific 
functions are concentrated has been achieved 1 and these products of plasma frac- 
tionation, developed from blood collected by the American Red Cross for the 
armed forces, will undoubtedly find their way into civilian medicine in due time 
The principal plasma proteins of importance to the physician have been recorded 
in Table 2 

Water and Electrolytes —Neither the blood cells nor the plasma proteins 
would be of much use without water, which is the principal constituent of the 
body, comprising approximately 70 per cent of its weight Body water is dis- 
tributed between three “compartments”— (1) the cells, (2) the interstitial fluid 
and (3) the plasma— in accordance with complex osmotic equilibria which depend 


TABLE 3 —BODY WATER 



Total 

Volume 

Per Cent 
of Total 
Body 
Weight 

Principal 

Cations 

Principal 

Anion* 

Protein 

Cone. 

Intratellulor fluid 

35 liters 

j 50 

K+, Ca++ 
Mg++ 

HPOi— 

20-30% 

Cell Walls 

Interstitial fluid 

(includes spinal fluid, aqueous humor) 

| 10 5 liters 

| 

15 

Na+ 

|Cl-,HCOj- 

1 rr 01 -i % 

1 (Lymph m&v 

run as high 
as 3-4%) 

Capillary Walls 

Plasma 

3 5 liters 

5 

Na+ 

a-HCQ,- 

7% 


Plasma and interstitial fluid ** extracellular fluid 


upon the respective permeabilities of the different membranes separating the 
“compartments” (see Table 3) 2 From the practical standpoint, the volume of 
extracellular fluid is maintained by the kidney which regulates it by its control 
of the excretion of water and sodium ions, while the volume of plasma is mam- 
tamed by the plasma proteins, principally albumin, since the capillary walls are 
largely impermeable to protein molecules although freely permeable to sodium 
and other ions and small molecules In any consideration of replacement therapy, 
it is essential not to forget the importance of the three cardinal solutions for 
parenteral use— physiological saline for the replacement of extracellular fluid, glu- 
cose for the provision of water and calories, and sodium bicarbonate or lactate 
for the correction of acidosis Restoraoon of kidney function is an essential 
feature of the treatment of shock, and this involves both the restoration of blood 
volume to provide an adequate renal circulation and the provision of sufficient 
fluid for excretion 

Laboratory- Control of Replacement Therapy— The accurate! recog- 
mtionjind proper treatment of disturbances of the various functional 


J 
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components of blood and bod) flmds 3 
control One of the chief difficulties n rb 
methods only measure concentrations cr: 
the total amounts present Thus thrr cr : 


TABI E * —OBSERVATIONS OF VALUE IN 3 
HEMORRHAGE, TRAUMATIC SE03L 3 
FLUID AND ELECTEOLTr 


CH*avttkm» 


Method 






Hemoglobin oc hemato- 
crit 

Ifaaxiobra ~r,. r^. ~~~ ^ 

Hematocrit readier -r -n — "* 

Totil protein 

u»*«r T-L=r- - ! _ ^ 

1 

Senna cLLr^ y, . j—'r- — 

72T CC ^ r5 .7 

COj 

CO. eoal-oj 5 ^ ^ „ — 

•enta cr ->* 


NJA Tl~Si T ~~ - 

ort *«' “ at j 

Urine voiom* 

r~ -v- r - ■«*- >— vu- 

Urine ipedfic gravity 

_ _ flif*. -J ~ 


SMn temperature o { a iF~Z ' 
trtmltlo jut 



three-dune^ 
anemic pm—.* 
normal if _ 
“suit olxl"~ 


J 
■e 
.d 

ith 
resh 
id m 
ved to 
selected 
strepto- 

— ■ ransfusion is 

T ases the num- 
mg capacity of 
ma due either to 
insfusion is often 
forms of anemia, 
of of symptoms, 
care and general 
lial measures are 

haa been 
r c - 


it 
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of blood volume is devised, we shall continue to labor under this 
handicap 

However, it is possible to obtain much valuable information on 
changes taking place m patients by the combination of a few relatively 
simple laboratory measurements and clinical observations, which 
should be routine procedures m any hospital caring for acutely ill 
patients, particularly surgical patients (see Table 4 and Fig 161) 


NORMAL 


BLOOD 

VOLUME 

CLITERS)5 


HEMORRHAGE 

AFTER 
PLASMA RX 


PLASMA LOSS 


NO 

RX 


NO 

RX 


AFTER 

SALINE 

RX 


DEHYDRATION 


NO 

RX 


Flosma 


In III 

A B C D E F 

HEMATOCRIT 44% 42% 34% 55% 63% 55% 

HGB (GMS%) 15 145 110 167 21 187 

TP CGMS%) 70 65 65 65 45 1Q0 


Fig 161 —Schematic diagram of changes in blood volume and principal blood 
values after loss of body fluids A, Normal, B, immediately after hemorrhage 
(note slight hemodilution), C, same after adequate replacement with plasma 
(note anemia), D, after plasma loss from bum (note hemoconcentraoon with 
normal plasma proteins), E, same after saline (note further fall in plasma volume 
and hypoproteinemia) , F, dehydration (note hemoconcentration with high serum 
proteins) 


Perhaps the most useful addition to the methods for following the progress of 
therapy in patients with shock or bums has been the introduction of simple 
methods for the determination of specific gravity of biological fluids The so- 
called “falling drop” method has been used clinically for a number of years, 8 but 
recently a new method, making use of copper sulfate solutions, has been intro- 
duced 4 By this method the specific gravity of whole blood, which is a relatively 
accurate measure of the hemoglobm concentration, and the specific gravity of 
the plasma, which is a good measure of the plasma protein concentration, can be 
determined with a very small sample of blood by any technician m a few min- 
utes, the only equipment necessary being a few bottles of standardized copper 
sulfate solution and a centrifuge These two values give the important data for 
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the proper control of replacement therapy in- case of bams, hemorrhage, or 
traumatic shock. In cases of shock, values obtained with capillary blood are less 
accurate than with venous blood, which should be drawn without stasis if pos- 
nble. All specific gravity methods of plasma protein determination although suf- 
ficiently accurate for clinical use in most situations, give very erroneous results 
in instances of the nephrotic syndrome, where the high lipoid content of the 
plasma lowers the specific gravity 


II THE USE OF WHOLE BLOOD 

Indications.— Loss of Whole Blood -Hemorrhage -In hemorrhage 
one loses all the constituents of whole blood and only whole blood can 
adequately replace it When hemorrhage is attended by shock, plasma 
may be used to increase blood volume while whole blood is being ob- 
tained Fresh blood has no real advantage over properly handled bank 
blood in the replacement treatment of hemorrhage. 

B«nu —Although die administration of plasma is the treatment of 
choice for combating shock due to burns, the transfusion of whole 
blood is indicated when plasma is not readily available. Even if hemo- 
concentranon is present in the patient, such a transfusion is reasonable 
for the donor’s blood is relatively dilute by comparison . 5 Whole blood 
is indicated when the burned patient has suffered significant hemor- 
rhage. Some of these patients develop hemolytic phenomena," and 
after the first few days most of them develop secondary anemia of the 
deficiency type, so that transfusion of whole blood may be indicated 
in therapy for any of these conditions 

Infections — Acute and chronic infections may be associated with 
anemia and will therefore benefit by transfusion In addition, fresh 
blood may contain antibacterial and antitoxic factors which aid in 
combating infection In general, immunotransfusions have proved to 
be of little value although on occasions blood from carefully selected 
donors has appeared beneficial w the therapy of hemolytic strepto- 
coccus infections 


Transfusions for Red Cell Deficiency —Anemia .— Transfusion is 
of great value in the treatment of anemia in that it increases the num- 
ber of red cells and thus increases the oxygen carrying capacity of 
the blood 7 In many instances of sudden set ere anemia due either to 
hemorrhage, hemolysis or bone marrow inhibition, transfusion is often 
a life-saving procedure. In some of the mbre chronic forms of anemia 
transfusion should be used symptomatically for relief of svmptoms,’ 
dangerously low hemoglobin, pre- and postoperative care and general 
support when necessary, while more specific remedial measures are 
being carried out. 

,J;-r i0N F0R DEFlaE ^ -Transfusion has been 

used m the treatment of agranulocytosis, but its value is only that of 

numbe^nfi^ST 1 " w,° f thc B^nulocytes ,s so shorn and the 
numbers infused arc so small that transfusion has not proved to be of 
an\ clear-cut value in raising the white count 
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Transfusion for Platelet Deficiency —Thrombocytopenic pur- 
pura attended by significant hemorrhage, anemia or bleeding in a vital 
area constitutes an indication for transfusion Since the platelets are 
rapidly destroyed when blood is stored, fresh blood should be used m 
these cases 

Transfusion for Hemorrhagic Diseases— The value of various 
specific components in die therapeutic arrest of hemorrhage in hemo- 
philia and bleeding due to hypoprothrombmemia is discussed later 
Fresh whole blood may be used when plasma or specific fractions are 
not available m attempting to stop bleeding in hemophilia or hypo- 
prothrombmemia 

New Developments in Blood Transfusion —Importance of the Rh 
Factor —It has been demonstrated 8 that about eighty-seven per cent of 
the general white population, irrespective of their blood groups, pos- 
sess a factor (an agglutinogen) in their red blood cells which has been 
called Rh These individuals are referred to as being Rh-posidve The 
other 1 3 per cent who do not have this factor in their red blood cells 
are referred to as being Rh-negative The Rh- negative individuals 
can form antibodies (anti-Rh agglutinins) 6 under two circumstances 

1 When repeated transfusions of Rh-positive blood are given to 
Rh-negative individuals The first time such a transfusion is given there 
are no ill effects However, the Rh-negative individual may become 
sensitized and begin to develop ana-Rh agglutinins After repeated 
transfusions with Rh-positive blood, the titer of these agglutinins may 
become significant Not all individuals will develop demonstrable anti- 
Rh under these conditions but the sensitized Rh-negative patient who 
does may suffer a hemolytic transfusion reaction on subsequent infu- 
sion of Rh-positive cells Once such a reaction has occurred, all future 
Rh-positive transfusions are apt to produce increasing symptoms of 
hemolysis 

2 When an Rh-negative woman bears repeated Rh-positive chil- 
dren, she may develop anti-Rh agglutinins Presumably this takes place 
because of a break m the placental barrier which allows Rh-positive 
cells from the fetus to enter the maternal circulation and sensitize her 
Clinical manifestations of such isoimmunization usually do not appear 
in the first pregnancy of Rh-negative women unless they were pre- 
viously sensitized by an Rh-positive blood transfusion After the anti- 
Rh agglutinins have been formed by the mother they may be trans- 
mitted back to the fetus to produce hemolytic anemia of the newborn 
(erythroblastosis foetalis) in her subsequent Rh-positive offspring 
Actually, this phenomenon is seen in only one out of fifteen matings 
m which the mother is Rh-negative and the father Rh-posidve 

Practical Applications —l Whenever repeated transfusions are con- 
templated or a previous transfusion has been given, Rh typing should 
be done and only Rh-negative blood transfused into Rh-negative re- 
cipients 
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2 Any tune that a transfusion reaction occurs, the Rh factors in the 
recipient and donor must be investigated before another transfusion is 

given , , . 

3 Rh-uegative blood must be used m transfusing a woman who has 
delivered a baby with erythroblastosis foetalis. 

4 Rh-negative blood should be used in transfusing newborn infants 
suffering from erythroblastosis foetalis Rh-positive blood may be used 
after the infant is two weeks old 

5 Rh typing should be earned out prior to transfusing any female 
who has not passed beyond the childbearing age. The technic em- 
ployed has been well described 10 u 

Media Providing Longer Life os Storage.— Much progress has been 
made in preserving whole blood so that it can be used for considerable 
time after storage. Among the many solutions proposed, that of Loutit 
and MoLlison, 13 has proved to be satisfactory 

The formula now m general use follows 


Sodium curate UAJ 7 fNaaCcHsOiJH O) 1.33 gm. 

Gmc acid L’-S.F (G;E I.kOt-HcO) 047 gm 

Dextrose UAJP 300 gm. 

Wtcer (pyrogen free) to make 100.00 cc. 


25 cc. of this solution to be used for 100 cc of blood. 


If this mixture is kept continuously refrigerated at 6° CL, the blood 
may be safely used twenty-one davs after it has been taken. This acid 
citrate dextrose (A.C.D ) preservative solution has the following ad- 
vantages (1) It is simple and easy to prepare. (2) It may be safely 
autoclaved (3) The blood dilution is negligible (4) It is a superior 
and satisfactory preservative of red cells for at least twenty-one days 
(5) It produces negligible in vitro hemolysis even after six weeks. 

The only significant disadvantage of this solution is that, since the 
amount of citrate is relatively small the blood must be mixed very 
thoroughly when taken to avoid clotting Blood should either be 
filtered before administration or administered with a filter m the line. 


The Use op Group O (“Universal Donor”) Blood -Recently it 
has been shown that group O blood mav be used without cross match- 
ing for universal donor purposes on a large scale with relatively few 
reacuons. 15 However, some reactions will still occur The safety of 
such a procedure is greatly increased bv adding A and B substances* 
to neutralize the ann-A and anti B agglutmins, u hich occur in high 
titer in the bloods of certain group O subjects Such neutralized O 
b ood produces no more or exen fewer reactions than cross-matched 
Wood of the same group as the recipient. 14 

Resuspended Red Blood Cells -With the increased use of plasma 
more attention has been paid to the therapeutic possibihues of the rc- 

pany Th “' n ‘ im3 ” ra hart ^ “"mtraally prepared b> The Eb Lilly Com 
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Transfusion for Platelet Deficiency —Thrombocytopenic pur- 
pura attended by significant hemorrhage, anemia or bleeding m a vital 
area constitutes an indication for transfusion Since the platelets are 
rapidly destroyed when blood is stored, fresh blood should be used in 
these cases 

Transfusion for Hemorrhagic Diseases— The value of various 
specific components in die therapeutic arrest of hemorrhage m hemo- 
philia and bleeding due to hypoprothrombmemia is discussed later 
Fresh whole blood may be used when plasma or specific fractions are 
not available m attempting to stop bleeding in hemophilia or hypo- 
prothrombmemia 

New Developments in Blood Transfusion — Importance of the Rh 
Factor —It has been demonstrated 8 that about eighty-seven per cent of 
the general white population, irrespective of their blood groups, pos- 
sess a factor (an agglutinogen) in their red blood cells which has been 
called Rh These individuals are referred to as being Rh-posmve The 
other 13 per cent who do not have this factor in their red blood cells 
are referred to as being Rh-negative The Rh- negative individuals 
can form antibodies (anti-Rh agglutinins) 0 under two circumstances 

1 When repeated transfusions of Rh-positive blood are given to 
Rh-negatwe individuals The first time such a transfusion is given there 
are no ill effects However, the Rh-negaove individual may become 
sensitized and begin to develop anti-Rh agglutinins After repeated 
transfusions with Rh-positive blood, the titer of these agglutinins may 
become significant Not all individuals will develop demonstrable anti- 
Rh under these conditions but the sensitized Rh-negative patient who 
does may suffer a hemolytic transfusion reaction on subsequent infu- 
sion of Rh-positive cells Once such a reaction has occurred, all future 
Rh-positive transfusions are apt to produce increasing symptoms of 
hemolysis 

2 When an Rh-negative woman bears repeated Rh-positive chil- 
dren , she may develop anti-Rh agglutinins Presumably this takes place 
because of a break in the placental barrier which allows Rh-positive 
cells from the fetus to enter the maternal circulation and sensitize her 
Clinical manifestations of such isoimmunization usually do not appear 
m the first pregnancy of Rh-negative women unless they were pre- 
viously sensitized by an Rh-positive blood transfusion After the anti- 
Rh agglutinins have been formed by the mother they may be trans- 
mitted back to the fetus to produce hemolytic anemia of the newborn 
(erythroblastosis foetalis) m her subsequent Rh-positive offspring 
Actually, this phenomenon is seen in only one out of fifteen matings 
m which the mother is Rh-negative and the father Rh-positive 

Practical Applications —l Whenever repeated transfusions are con- 
templated or a previous transfusion has been given, Rh tvping should 
be done and only Rh-negative blood transfused into Rh-negative re- 
cipients 
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2 Any time that a transfusion reaction occurs, the Rh factors m the 
recipient and donor must be investigated before another transfusion is 

S1 T n Rh negative blond must be used in transfusing a woman who has 
delivered a baby with erythroblastosis fnetahs 

4 Rh negative Wood should be used m transfusing newborn infants 
suffering from erythroblastosis foetahs Rh-positive blood mav be used 
after the infant is two weeks old 

5 Rh typing should be earned out poor to transfusing any female 
who has not passed beyond the childbeanng age The technic em- 
ployed has been well described 10 11 

Media Providing Longer Life on Storage.— Much progress has been 
made m preserving whole blood so that it can be used for considerable 
time after storage. Among the many solutions proposed, that of Loutat 
and Mollison, 1 - has proved to he satisfactory 

The formula now m general use follows 


Sodium citrate U5P (Na 3 O.H-O 7 .-H-O) 1.3) gm. 

Cimc add UNi> (CaHsOt H.O) 0 47 gm 

Dextrose U.S.P 3X0 gm. 

Water (pyrogen-free) to mile 100.00 cc. 


25 cc. of thts solution to be used for 100 cc. of blood. 


If this mixture is kept continuously refrigerated at 6° C, the blood 
may be safely used twenty-one days after it has been taken This acid 
citrate dextrose (A CD ) preservative solution has the follow ing ad- 
vantages (1) It is simple and easy to prepare. (2) It may be safety 
autoclaved (3) The blood dilution is negligible. (4) It is a superior 
and satisfactory preservative of red cells for at least twenty-one days. 
(J) It produces negligible in vitro hemolysis even after six weeks. 


The only significant disadvantage of this solution is that, since the 
amount of citrate is relatively small,' the blood must be mixed very 
thoroughly when taken to avoid clotting Blood should either be 
filtered before administration or administered with a filter m the line. 

The Use of Group O (“Universal Donor”) Blood —Recently it 
has been shown that group O blood maj be used without cross match- 
ing for universal donor purposes on a large scale with relatively few 
reactions 18 However, some reactions will stfli occur The safety of 
such a procedure is greatly increased In adding A and B substances* 
to neutralize the ann-A and anti-B agglutinins w hich occur in high 
mer m the bloods of certain group O subjects Such neutralized O 
blood produces no more or men fewer reactions than cross-matched 
mood ot the same group ns the recipient 1 * 

Resuspended Ret .Blood Cells -With the increased use of plasma 
more attention has been paid to the therapeutic possibilities of the rc- 
•There mbstanem bate been commerc.aU> prepared J» The £), UUy Com 
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maimng red cells 15 10 The use of these cells offers the advantage of 
the economy of using all the constituents of blood as well as pro- 
viding a method of administering larger amounts of red blood cells 
with less of an increase m blood volume than if whole blood were 
used The chief indications for its use are the anemias It is of special 
value in anemia with cardiac insufficiency where it is desirable to add 
red cells without increasing the blood volume and hence increasing 
the load on the heart It is also indicated when red cells are needed by 
any individual with a relatively normal blood volume The use of re- 
suspended red blood cells is contraindicated in shock, h emoconcen- 
tration, bums and hypoproteinenna, unless plasma or albumin are also 
administered to provide the needed plasma protein 

The method employed at the moment is to centrifuge the whole 
blood, remove the plasma and resuspend the red cells in pyrogen-free 
isotonic saline This should be stored at 4° to 10° C and discarded if 
any freezing occurs Scrupulously sterile technic must be employed 
and if a purplish or black-red color or unusual odor appears the sus- 
pension must not be used When once opened for use, any remaining 
suspension ought to be discarded The suspension should not be 
warmed and must be filtered carefully before use, or administered 
through a suitable filter 

It is best to use these cells within twenty-four hours after bleeding 
as their life duration in sahne suspension is short, although they have 
been used up to five days If the cells are packed and resuspended in 
a relatively small amount of sahne they are more fragile The use of 
resuspended cells is probably only in its infancy There is need for a 
more satisfactory diluent than sahne so as to prolong the effective life 
of the cells to three to four weeks Under these circumstances the 
suspension could be held long enough for the completion of sterility 
tests, and this would probably diminish the chances of transferring dis- 
eases such as malaria and syphilis, the agents of which die on storage 
in the cold for more than a few days 

Blood Grouping Technic — Hemolytic transfusion reactions are almost 
ilways due to agglutination of the donor’s cells by the recipients 
plasma With the increased use of group O blood, there has been a 
tendency to omit preliminary cross matching before transfusion since 
the donor cells are magglutinable in any plasma This practice is justi- 
fiable provided the technic used for grouping the donors is above re- 
broach In using A or B or AB cells where the donor’s cells contain 
igglutmogen, reactions may occur if there has been a mistake m 
jroupmg either donor or recipient and thus cross matching should 
ilways be done before transfusion As has been pointed out above, Rh- 
aegative blood or cells only must be used in certain situations Table 5 
.hows the standard international blood group classification, which has 
uroperly replaced the Moss and Jansky classifications 

Blood grouping serum must be of high potency and high avidity for 
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satisfactory grouping,* since A 2 B and Ao cells may be so weald) 
agglutmable that they are missed and classed as B cells and O cells 
respectively Good serum may be obtained from a number of sources 
As a result of the plasma fractionation program, isoagglutinins have 
been concentrated for the armed forces from the plasma of grouped 
bloods, yielding a product of high potency which has proved very 
satisfactory 1 * 18 These preparations are usually issued in the dry 
state to preserve potency and are reconstituted just before use Certain 


TABLE 5 — BLOOD GROUPS 


(International Classification) 



Agglutination of Subject s 
Ceils by Known Serum 

Agglutination of Known 
Cells by Subject a Serum 


A Serum 
(anti B) 

B Serum 
(anti A) 

| 


CroNfc 0 (Universal donor) 

(Moss rvi 
(Jansky I) 

i 0 

0 

B 

4 - 

Gro#£ A 
(Moss U) 

(Jansky II) 

0 

+ 

0 

4 - 

Gront B 
(Moss ITI) 

(Jansky HI) 

+ 


+ ! 

c 

Group AB (Unhersal recipient) 
CMossl) 

(Jansky IV) 

+ 

<1 

0 


hospitals bleed professional donors for strum. Thss s ^ - 

justifiable if the serum is standardized against the srtalf-zr-* -..t', 

cells of an A,B donor to be sure It has admnart 
given lot is retested at mterv als Storage of scZ z: 
or the use of contaminated serum is absolute 


lb USE OF PLASMA OJt S3 L v 
Properties of Different forms of PUsra tri S— _P 

S t"SLZt:S'L“^ SSX'K 


bj Sera film non. ^ ma y be seee’Lt' 

in fact for the old idea ttSt thlre 15 
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plasma Plasma has the advantage that the red cells can be salvaged, 
and the separation between plasma and cells can be made promptly by 
centrifugation Plasma may be salvaged from bank blood, which has 
been stored too long for use as such, but will have an appreciable con- 
tent of hemoglobin and potassium and a low content of labile con- 
stituents such as prothrombin Either plasma or serum should be 
pooled in lots derived from at least twelve donors This lowers the 
isoagglutimn content markedly, and avoids the danger of destruction 
of the recipient’s cells which might occur if a large dose of plasma 
with a high isoagglutimn titer for his cells were used Pooled plasma 
can be given m large amounts without preliminary cross matching Its 
sterility should be checked and serologic tests for syphilis made on the 
individual bloods before release for clinical use 


TABLE 6 — FORMS OF PLASMA AND SERUM 


Form 

Storage 

Preparation 
for Use 

} Colloid 
Osmotic 
Pressure 

Nutn 

tion 

Pro- 

tbrom 

bm 

Fibnn 

ogcn 

Hemophilic 

Globulin 

Anti 

bodies 

Liquid 

Plasma 

Room temp 

None 

+ 

+ 

n 

1 0 

0 

0(1) 

Scrum 

Sterility must be 


+ 

+ 


0 

0 

0(1) 


proted 


- 






Froun | 
Plasma j 

— 10°C for months 

Thaw at 37° 

! 

4* 

+ 

+ 

4- 

+ 

+ 

Scrum | 


C. 

1 

+ 

+ 

+ 

0 

4- i 

+ 

Dried 

Plasma 

Any natural temp 

Reconstitute 

+ 

+ 

0 

+ 

+ 1 

4- 


for year Use m 
2-3 hrs. 

with water 

+ 

+ 

0 

0 

+ 

+ 

Serum 









(1) Antibodies preserved for a number of months if stored at ice box temperatures. 


Plasma or serum can be stored for use in several forms Since these 
forms differ m their content of various functionally important con- 
stituents, the physician should be familiar with the properties of each 
These are listed in Table 6 In the administration of plasma or serum 
in any form, as with whole blood or resuspended cells, the inclusion 
of a suitable filter tn the tubing through which the fluid is advunistered 
is imperative to exclude particulate matter 

Liquid plasma has the great advantage of being capable of storage 
without refrigeration and of being available for immediate adminis- 
tration to patients m shock, where speed is essential 10, 20 It provides 
the needed colloid, but other functional constituents are lacking for 
the most part 21 The labile components are best preserved in frozen 
plasma 22 It must be thawed before use, which takes time Dried plasma 
must be reconstituted before use, which requires several minutes and 
means that the package must contain a bottle of sterile pvrogen-free 
water as well as the bottle of dried plasma It can be shipped and 
stored under almost any conditions with a fair degree of preservation 
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of those labile constituents present when the drying was earned out, 
except prothrombin. 5 * 

Indications -Loss or Plasma -This occurs at a rapid rate into tile 
injured area in cases of bums, severe trauma, and peritoneal irritation 
Evidence for the general leakage of plasma through all the capillaries 
of the body, which has been postulated as characteristic of advanced 
surgical shock, is lacking Probably it does occur through the pul- 
monary capillaries in cases of blast, poison gas, and thermal injuries 
of the lungs, and in severe pulmonary infections (influenzal pneu- 
monia) and throughout the body m cases of anaphy lacoc shock and 
overwhelming infection. 

The loss of plasma can be detected by a rising value for the hemat- 
ocrit, hemoglobin or whole blood specific gravity without a corre- 
sponding rise in plasma proteins such as occurs m dehydration An 
attempt should be made to keep this value near normal (see Fig 161) 
by administration of plasma or 5 per cenr albumin m saline 

The treatment of shock due to loss of plasma as m burns or peritoni- 
tis requires constant attention to a number of details. Once the shock 
phase is passed, nutritional problems become a(!-importam. 5< M Table 
4 lists most of the important clinical and laboratory obsen anons which 
can be used to guide the course of treatment. Special attention should 
be given to the following 

1 The state of the peripheral ctreuiation A low blood pressure, 
rapid pulse rate, and poor quality pulse indicates inadequate replace- 
ment, and the rate of fluid replacement should be speeded up 

2 The ttrme output In shock of any type unne output falls mark- 
edly as a result of the poor renal circulation. It is vital to administer 
sufficient water by mouth or glucose solution by vein to provide water 
for excretion, sufficient salt to keep the volume of extracellular fluid 
near norma), and sufficient colloid to keep the blood pressure at a point 
where adequate glomerular filtration occurs Hie unne output and 
nonprotein nitrogen (or blood urea nitrogen) should be followed 
closely 


J The plasma proteins (specific gravity- measurements satisfactory) 
Enormous losses of plasma occur m the early phases, while there a a 
tremendous increase m the rate of protein breakdown which persists 
for a long period after the injury Consequently it is extremely dif- 
ficult to keep the level of serum proteins above the edema level. In the 
first few days of treatment of a bum case huge amounts of plasma may 
be necessary to sustain the plasma specific gravity A working formula 
for the administration of plasma is 100 cc of plasma for every point 
the hematocrit reading exceeds the normal of 45 m an average LS 

nrrZie i™ be scaled down proportionately 

Thereafter plasma should be given as needed m vu. u \ 
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amounts of fluid with salt or sodium lactate should be given by mouth 
as tolerated and supplemented by saline and glucose by vein as needed 
to maintain a good urine output Excessive intravenous saline or glu- 
cose will produce a lowering of the plasma proteins and a return of 
the shock picture Food should be given in as large amounts as can be 
tolerated m an effort to combat the wasting of body proteins The 
diet should supply a liberal quantity of protein and calories and a gen- 
erous supply of all the vitamins 

4 The red cells Blood should be given frequently in an effort to 
sustain the hemoglobin level 

5 bifection Infection of the traumatized area almost invariably 
occurs in burns as m war wounds and hence chemotherapy and local 
surgical treatment are of great importance 20 Infection probably con- 
tributes markedly to the development of anemia and hypoprotememia 

Surgical Shock —The major component of surgical shock due to 
trauma or operation is hemorrhage Whole blood is the treatment of 
choice, but plasma or albumin should be used to supply the colloid 
needed to maintain an adequate circulation while blood is being ob- 
tained for transfusion In these cases, plasma or albumin restores the 
blood volume but the patient develops an anemia, which should be 
corrected as soon as possible to promote optimal recovery Five hun- 
dred to 1500 cc of plasma (or 25 to 75 gm of albumin) are quite 
effective in these cases, but no more than 1500 cc of plasma should be 
given without blood unless none of the latter is available. It is worth 
emphasizing that, in severe trauma, it is best to treat the patient 
promptly and if possible before clinical shock is evident 

Medical Shock —Peripheral vascular collapse, as manifested by low 
blood pressure, weak thready pulse, cold, clammy extremities, pallor, 
anxiety and restlessnes, occurs in a wide variety of conditions Its 
intelligent treatment demands recognition of the causative factors 
Where cardiac disease— acute myocardial failure after a coronary oc- 
clusion or cardiac tamponade developing from acute pericarditis— is 
the chief factor, therapy must be directed at the heart Where meta- 
bolic disorders are the chief cause— the hypoglycemia of insulin shock 
or hypoadrenalism, the loss of electrolytes characteristic of diabetic 
coma or Addison’s disease— not only is repair of the chemical deficit 
required (glucose or sodium chloride) but also replacement with the 
proper hormone It is in severe infections such as scarlet fever, rnemn- 
gocococus meningitis, typhus fever and ulcerative colitis that the 
picture of shock is most often seen Here multiple factors may be 
operative (1) reduction in blood volume from loss of plasma through 
damaged capillaries or from loss of electrolytes by vomiting, diarrhea 
or sweating, (2) increase in capacity of the vascular system from loss 
of vasomotor tone, (3) hypoproteinemia, (4) anoxia, (5) hyper- 
pyrexia, and (6) acute adrenal insufficiency as a result of massive 
hemorrhage into the adrenal glands in the rare instance of Waterhouse- 
Friderichsen svndrome Control of the infectious process by intensive 
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chemotherapy and antitoxic therapy (convalescent serum or anatoxin 
in scarlet fever and anatoxin in diphtheria) is the most essential phase 
of treatment. H on ever, supporave therapy may ode a paaent over 
the period before specific measures against the infection become effec- 
tive in reducing the “tOTCiwa,” while in diseases such as Rockv 
Mountain spotted fever 51 * or ulcerative cohas, for which there is no 
specific treatment, it may make the difference bent een life and death 
Supportive therapy should include oxygen for anoxia, saline (pref- 
erably given subcutaneously) for dehydraoon glucose, vitamins and 
amino acids for nutnaonol purposes, adrenal corneal extract and de- 
soxycomcosterone supplemented with saline and glucose if low blood 
pressure and collapse appear in a paaent with widespread purpura, 2 ™ 
blood for anemia, and plasma for shock and hypoproteinemia. Two 
hundred to 500 cc of plasma may be life-saving in the first few hours 
of a severe sepac infecnon before pemcilhn or sulfonamides hat e ex- 
erted their anabactenal effect A word of cauaon should be inter- 
jected at this pome In severe pulmonary mfecaons, particularly inter- 
saaal pneumonia and particularly m infants and small children, the 
overenthusiasac use of intravenous fluids of any type is apt to produce 
pulmonary edema and thus to exaggerate the anoxia already 1 present. 

Deficiencies of Specific Plasma Proteins —Hypoproteinemia.— In 
actual fact, hypoproteinmm ts vntally hypoalbtnnmevna, a so that its 
correcaon involves restoranon of the serum albumin level toward nor- 
mal For this purpose albumin should obviously be superior to plasma, 
but although this product of plasma fractionation lias been given con- 
siderable clinical trial, so far it has been available only for the armed 
forces Since the indicanons for and uses of plasma and albumin are 
essenaally the same in treaang hypoproteinemia, these will be discussed 
together Unal albumin becomes more available, plasma will have to 
be used in such cases. 


The chief chrucal mamfestaaon of hypo3lbnminemia is edema, al- 
though the serum albumin level may be belou optimum before this 
is grossly manifest. Edema may be due to fluid retained in the tissues 
because of increased retennon of salt, or because of lowered osmoac 
pressure of the blood, or from the activity of both of these factors 
The giving of plasma or albumin alone may not suffice to correct 
hvpoprotememia and edema in certain cases One should determine 
the cause of the lowered serum protein level. 


CAUSES OF hypoproteinemia I Inadequate Protein Intake -Smce 
food is the natural source of proteins that can be assimilated for the 
budv s use, condiaons such as prolonged anorexia, dietary idiosyn- 
crasies, and starvaaon may be important factors m lowermg the pro- 
tern supph In these cases serum albumin is uolmed to meet the dt 
mand of the body, uith a resulting gradual fall in its concwmW m 
the plasma Stan, ation per se results m a a l , 

h mP ,o«, 0 ™ „ „„|y conspicuom o„ ^ ”, 
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eats a relatively small amount of protein m relation to the total caloric 
intake, hypoprotememia develops more rapidly 

2 Excessive Protein Loss — Loss of protein from the body occurs 
m the urine m the nephrotic syndrome, m the fluids removed by 
paracentesis of rapidly recurring effusions m the serous cavities and 
m the oozing of plasma from burns, wounds, or skin lesions such as 
eczema 

Increased destruction of body proteins occurs m infections, bums, 
and after operations or injuries when the catabolic activities may be 
so greatly enhanced that it is almost impossible to achieve nitrogen 
balance with any but enormous amounts of protein As our methods 
for the treatment of serious infections and bums improve, the nutri- 
tional requirements of convalescence assume increasing importance 20 

3 Defects of Protein Metabolism —Poor absorption may be respon- 
sible In certain gastrointestinal diseases such as pancreatic insufficiency 
or diarrheal disease the amount of hydrolyzed protein absorbed from 
the bowel may be diminished because of lack of proper enzymes or 
too rapid passage through the gut The administration of hydrolyzed 
protein (ammo acids) by mouth makes it possible to obtain a positive 
nitrogen balance m many of these cases 80 

Impaired synthesis is sometimes present In hepatic disease the organ 
which manufactures serum albumin is involved Thus a low serum 
albumin level may be one of the signs of hepatic failure and is ob- 
served m cases of acute hepatitis and particularly m cirrhosis of the 
liver 31 

correction of HYPOPROTEiNEMiA —In the treatment of hypopro- 
teinemia, the administration of very much laiger amounts of protein 
is necessary than would be expected on the basis of the deficit in total 
circulating protein Most of the administered protein is apparently 
stored m the tissues In hvpoalbuminemic dogs fed a very high protein 
diet, Elman 82 has shown that only one-thirtieth of the protein fed 
could be accounted for by the increase of circulating albumin Obvi- 
ously the correction of hypoprotememia can be most economically 
achieved by stimulation therapy—namely, a high protein, high caloric 
diet, sometimes supplemented by ammo acids and glucose administered 
either parenterally or orally Unfortunately this takes time and the 
situation may demand rapid correction Moreover, in the face of the 
increased breakdown of body protein occurring in infections and after 
injuries or in hepatic failure this may be ineffectual Thus parenteral 
protein feeding has to be used frequently and plasma must be given 
bv slow dnp in doses of from 500 to 1000 cc per dav If used, it 
should be supplemented in a patient who cannot take oral feeding by 
as many calories m the form of glucose as possible, and by injection 
of sufficient doses of vitamin B complex and vitamin C to insure good 
carbohydrate utilization, in the patient who can eat, a very large intake 
of protein with carbohydrate Mill increase the effectiveness of the 
injected plasma by sparing the body proteins 
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The re mainin g plasma proteins that, by their absence, may give rue 
to specific deficiencies, can also be replaced by giving plasma in the 
proper form As indicated in Table 3, frozen plasma contains most of 
the active components besides the albumin'- tins is also true of fresh 
plasma or blood The components fall into two main groups the 
globulins associated with blood coagulation and those associated with 
immunity 

Prothrombin Deficiency -The administration of vitamin K orally 
with bile salts or by injection will usnaly reside in a rapid nse in pro- 
thrombin tame to normal In certain instances of severe hepatic dam- 
age (hepatitis, salicylate or dicoumarol poisoning), this will not be 
effective and prothrombin should be suppled by frozen or fresh 
plasma or fresh blood 

Hemophilia —The primary defect in hemophilia appears to be lacl 
of a globulin which accelerates the clotting of hemophjbc blood both 
w vitro and in vivo This globulin is quite labile and therefore fresh 
blood or fresh or frozen plasma (50 to 100 cc. doses) must be used 
and repeated doses must be guen at critical tames so as to keep the 
clotting tame near normal Because the hemophilic globulin is but a 
small fraction of the total plasma proteins, undesirable side effects from 
the large amounts of blood and plasma necessary may occur It is to 
be hoped that a plasma fraction will be prepared that may provide 
the active globulin for injection m a small volume.*’ 

Fibrinogen Deficiency —This rarely occurs except in overwhelming 
liver damage as in acute yellow atrophy The prognosis from the dis- 
ease itself is so poor that repair of the defect in blood coagulation, 
although it should be attempted with frozen or dried plasma, probably 
has little to offer the patient. 

Convalescent and Hypertmrmtne Serum and Plasma —The use of 
human immune bodies in the treatment and prevention of disease has 
become common practice in recent years.* 4 A list of the conditions 
where there is some evidence for their effectiveness follows 


Disease 

Agent 

Objective 

Dose 

Results 

Measles 

Scarlet fever 

Mumps 

Pertussis 

1 Pooled adult serum 

Convalescent serum 
Pooled adult serum 
Convalescent serum 
Convalescent serum 
Hyperimmune serum* 

Prevention i 
w 

M edification ■ 
Treatment ! 

Prevention ! 

Prevention 

Treatment 

10- 30 cc 

5- 20 cc. 
250-500 cc. 
50-100 cc. 
10- 20 cc. 
10- 20 cc. 
SO- 80 cc. 

I 

Fair 

Excellent 
| Fair 
i Good 
Questionable 
Excellent 

Good 

DjpraumuiK penu»u serum may obtained from r- » 

Serum Exchange, 1740 Bain bridge Street* Philadelphia. PennsvlJ^u vaJwccnt 
tratt containing the antibody friction of fitch sdum U ( ?? b ' , , lin T “? ctn 

Umo, Berkeley California, ’under the On^ y ^ C ?n' r Ub ° n 

valesccnt tern can ujuattv be obtained from vanoiS^Scrat^ tyP ^ cf human “ n 
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IV USE OF PRODUCTS OF PLASMA FRACTIONATION 

It is suggested from the above discussion that since whole blood 
and plasma have specific indications for therapy m a wide variety of 
conditions, the individual components would be even more valuable 
in isolated form The products of plasma fractionation 35 have been 
given considerable clinical trial, but so far have been available only 
to the armed forces, except for immune serum globulin 
Human Serum Albumin —This is distributed in 100 cc bottles contain- 
ing 25 gm of albumin which is equivalent in osmotic effect to 500 cc 
of citrated plasma Albumin solution has contained m the past approxi- 
mately twice the isotonic concentration of sodium chloride, but in- 
terest in its use as a physiological diuretic agent has led to the devel- 
opment of a solution of much lower salt content 80 Besides the great 
conveniences of a small compact package, ready for use without recon- 
stitution or cross matching, and the safety and ease with which it can 
be administered, albumin has the great advantage that it can be com- 
bined m any desired concentration with any of the solutions used 
parenterally Five per cent albumin in saline solution is approximately 
isotonic with plasma and can be used interchangeably with it in the 
treatment of burns 

Indications for the use of albumin are as follows 
Shock —Albumin provides effective colloid osmotic pressure for the 
emergency treatment of traumatic shock It increases blood volume 
by drawing water from the tissues into the circulation, and in severely 
dehydrated patients additional saline should be provided for the relief 
of dehydration. 

Hypopt otememia —In this condition it is the logical solution for 
replacement therapy, since it provides the maximum amount of pro- 
tein with a minimum amount of fluid and no extra salt Thus, rapid 
increase in the colloid osmotic pressure with mobilization of water 
from the edematous tissues can be achieved, by the injection of small 
amounts of material, a particular advantage in pediatric practice The 
low salt content of the solution is of importance m the treatment of 
edematous patients with renal disease 37 

Proteins Concerned in Blood Coagulation and Their Derivatives —The 
formation of a blood clot is the result of a complicated series of chemical 
reactions Since we can now isolate some of the substances involved m 
tlus mechanism, however, it is possible to “arrest” the process at vari- 
ous stages and use the intermediate products Thus, prothrombin can 
be combined with thromboplastin for the formation of thrombin If 
this is done quantitatively with a known amount of thromboplastin 
md a blood of unknown prothrombin content, the concentration of 
the latter can be determined by the length of time it takes the clot to 
form-the “prothrombin time ” Thrombin itself has found many uses, 
particularly in the field of surgery Combined with fibrinogen, it 
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forms the fibnn which is the meshvorh of the blood clot The con- 
ditions under which these two substances are allowed to combine 
(relative amounts, thickness of mold, drying conditions, etc ), deter- 
mine the form the fibnn product will take. We have therefore fibrin 
foam, fibnn film, and other products which may be dei eloped in much 
the same way as new “plastics" are developed m industry Fibnn foam 
has wide clinical application in hemostasis As a base for thrombin , it 
may be dipped in a solution of the latter, applied to a bleeding point 
and left in place after it has stopped the bleeding, to be reabsorbed as 
healing takes place. It is particularly useful in neurosurgery, as is 
fibnn pint— a sheet-like preparation of fibnnogen plus thrombin with 
rubbery tensile strengdi-w hich may be used as a dural substitute. 
These substances cause no local irritative reaction. Thrombin itself, or 
“clotting globulin,” has also been obtained from rabbit plasma and is 
extremely useful in controlling localized external bleeding in hemo- 
phihacs when applied with pressure, particularly in powder form* 
Another ingenious use of fibnnogen and thrombin is to inject solu- 
tions of these substances separately into the pelvis of a kidnev that 
contains calculi As the clot forms, a “cast” of the renal pelvis is made, 
enmeshing the stones so that they are removed with removal of the 
whole clot. F mail} , a film of fibnnogen and thrombin may be useful 
m the local treatment of denuded areas and bums, especially when 
such lesions must be protected while the patient is being transported 
to a place where more extensive therapy can be earned out. 

Immune Serum Globulin (Gemma Globulin] —The gamma globulin 
fraction of pooled human plasma has been shown to contain the anti- 
bodies that reflect the immunity status of the donors. By separation 
of this gamma globulin fraction these antibodies can be concentrated 
approximately twenty-five tunes over the starting matenal, so that it 
is possible to give the equivalent of 125 cc, of pooled normal serum 
by the intramuscular injection of 5 cc of globulin This fraction theo- 
retically should be able to confer passive immunity for protection of 
susceptible persons against diseases to which adults have a lasting im- 
munity of a humoral type. Likewise, the gamma globulin derived from 
normal convalescent or hyperimmune blood should be valuable in 
the treatment of those diseases in which the corresponding sera arc 
known to be of value 


Immune serum globulin (human) (gamma globulin antibodies) has 
been prepared in large amounts from the blood collected from normal 
adults by the American Red Cross. Because the production of human 
serum albumin for the armed forces has made available more gamma 
globulin than is needed by thee semces, arrangements have been made 
by the American Red Cross for the distribution of excess globulin for 
civilian use through local health departments. 

Inmrnne scrim, globulm should be distuigmshed from n* c g / Q . 

“Hemommc globulin," prepared commercullj by Lederie Laboratories. 
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buhn prepared from human placentas since it is more potent, better 
standardized, and gives nse to very few reactions 88 
The prophylactic use of gamma globulin has been proved for two 
diseases— measles and infectious hepatitis (epidemic “catarrhal” jaun- 
dice) 89 The results of available studies on its use are tabulated below 


Disease 

Given after Exposure, before Symptoms 
Appear 

Treatment after 
Symptoms Appear 


Prevention 

i 

Modification 

Measles 

+ (Dose 0 1 cc per 
lb in first 6 days) 

-f (Dose 0 025 cc per 
lb in first 6 days) 

Some effect if given m 
large dose before 
rash appears 

Infectious hepa- 
titis 

+ (Dose 0 1 cc per j 
lb) 

Under investigation 

Under investigation 

Mumps 

° j 

0 

0 

Chickenpox 

1 

0 

0 

— 


Key +, proved effective 
0, proved ineffective 
— , no studies made 


The globulin is injected intramuscularly and m the usual doses causes 
very little or no local reaction and only rarely mild general symp- 
toms, principally slight fever It should not be used intravenously Its 
most important civilian use is m the prevention of measles after ex- 
posure in sick or debilitated children or in the attenuation of the disease 
in healthy susceptible contacts The mild disease carries a much lower 
risk of complications and probably gives nse to permanent immunity, 
though this has not been proved Such passive immunization is e- 
fecave for about three weeks and must be repeated a ter t t interva 
if the patient is reexposed Recognition of the mil sease may 
always be easy Fever, malaise and catarrhal symptoms are usua y 
markedly diminished in intensity and duration The ras may e spars 
and transient The incubation penod may appear to e pro onge since 
the prodromal stage is largely eliminated 


V REACTIONS FOLLOWING INTRAVENOUS ADMINISTRATION OF BLOOD 

OR ITS DERIVATIVES 

The intravenous administration of whole blood, resuspended red 
blood cells, plasma, or albumm, while relatively safe, may at times be 
associated noth reactions of different types and varying seventy ISo 
preparation of gamma globulin suitable for intravenous use has as yet 
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been prepared and this material should only be employed intramus- 
cularly The various types of reactions noted are discussed below 
Reactions Due to Physical Causes ("Speed" Reactions) For the most 
part, this type of reaction is produced by an fexcessively rapid rate of 
infusion. It is unusual to see this type when albumin is employed The 
symptoms produced are primarily those of pulmonary edema and 
cardiac embarrassment or insufficiency The best treatment is pro- 
phylactic employment of a slow rate of injection. If a reaction of this 
variety is noted, the infusion must be stopped immediately and symp- 


tomatic care given. 

Reactions Due to Chemical Agents ("Pyrogen" Reactions)^-This type 
of reaction is produced by chemical or bacterial contamination of the 
fluids administered Such contamination is most apt to take place in 
the final handling, the transfusion equipment or the fluids used to fill 
the circuit before adding the soluaon to be infused. Within ten to 
sixty minutes the recipient develops high fever (often up to 105°) and 
severe shaking chills, which may last for a few minutes or several 
hours. Prophylactic treatment should be directed toward preventing 
such reactions by the use of pyrogen-free solutions and equipment. 
Once such a reaction takes place it is advisable to keep the patient 
covered with blankets during the shaking chill and then employ ana- 
p> reac measures such as rectal taps of cold water, alcohol sponges and 
salicylate therapy Aspirin may be given in repeated doses of 0 3 gm. 
to infants, 0 6 gm. to children and 1 0 gm to adults. Sodium salicylate 
may be administered intravenously in the same doses if more rapid 
results are desirable or if the drug is refused orally 

Reactions Due to Allergic and Anaphylactic Phenomenal-Reactions of 
this type are seen primarily with the transfusion of whole blood and 
plasma and are unusual when resuspended red cells or albumin are 


used The reactions are due to the presence in the donor’s blood of 
some antigen to which the recipient is sensitive or of some antibody 
reacting with an antigen present in the recipient’s circulation. It results 
in sneezing, epiphora, urticaria and asthma m the mild cases. The more 
severe reactions may be attended by dsspnea, cyanosis and collapse. 
Such reactions are best prevented by using only fasting donors and 
excluding those who are highly allergic or have recently recaved 
vaccines or foreign serum. If difficulty is anticipated m an allergic 
recipient, a skin test may be performed using 0 1 cc. mtxadcrmally of 
a 1 20 saline dilution of the donor plasma or serum prior to rfie trans- 
fusion. Once such a reaction occurs, it should be treated by the sub- 
cutaneous or intravenous injection of 0 5 cc. of 1 1000 adrenalin. 

Disease TraMm.sslon.-The possibility exists that many diseases could 
be transmitted from donor to recipient. Actually this happens only 
tareh The most important ffiseases transmitted bv transfusions i 
blood or ns derivatives are sypWis, ntalana (particularly quartan) and 
hepatitis (homologous serum jaundice) The symptoms are of course 
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those of the disease imparted Treatment should be directed towards 
screening out diseased donors by a careful history , physical examina- 
tion and routine serology The problem of the transmission of homolo- 
gous serum jaundice has received a great deal of attention recently/ 0 
but so far no satisfactory method of dealing with this problem has 
been devised Recipients of icterogemc blood or plasma usually develop 
jaundice two to six months after receiving the transfusion, and the 
resulting hepatitis may vary from a severe and even fatal disease to 
one m which symptoms would not be recognized as of hepatic origin 
without laboratory studies 41 

Hemolytic Reactions (Due to Blood Incompatibility) —These reactions, 
since they are usually due either to mismatching or Rh incompatibili- 
ties, are seen only with the use of whole blood, resuspended red cells, 
or nonpooled plasma The reaction most often occurs after a relatively 
small amount of blood is injected but may at times be delayed until 
after a full transfusion depending on the strength of the agglutinin and 
its speed of action It is wise to avoid transfusing anesthetized indi- 
viduals, whenever possible, for fear of masking such a reaction The 
recipient who is experiencing such a hemolytic transfusion reaction 
becomes restless and anxious He often complains of pain especially 
over the kidney regions This pain at times is excruciating Chills and 
fever, dyspnea, vomiting and collapse may soon follow Hemoglobi- 
nuria, oliguria and even anuria are fairly common Later icterus ap- 
pears with anemia Uremia may be present if renal shutdown is pro- 
longed 

Again the best prophylaxis is careful blood grouping and cross 
matching as discussed previously Specific therapy is directed towards 

1 Alkaknizing the urine m an effort to free any acid hematin pre- 
cipitated m the kidney and establishing a flow of urine m oliguric 
or anunc individuals The measures commonly employed include in- 
travenous one-sixth molar sodium lactate in doses of 500 to 1000 cc 
m adults and 10 cc /lb of body weight in infants and children, intra- 
venous sodium bicarbonate either as an isotonic solution (15 per cent) 
or hypertonic solutions of 3 to 6 per cent The oral administration of 
sodium bicarbonate requires dosages of 15 gm per day in adults with 
the obvious drawbacks of the slow action of oral doses and the diffi- 
culty of vomiting when such high doses are employed 

If oliguria is marked or anuria is present, the decision as to the 
amounts and types of fluids to be administered should be guided by 
chemical and clinical observations An attempt should be made to pro- 
vide sufficient fluid to keep water available for excretion but not to 
flood the patient with water m such quantities as to seriously lower 
the concentrations of electrolytes in extracellular fluid 

2 Correcting the resulting anemia by the transfusion of fresh com- 
patible blood 

5 Maintaining the patient with general supportive therapy 
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VI BLOOD SUBSTITUTES 


Blood substitutes are of two types, those dented from natural 
sources and those from unnatural ones. 

Blood Substitutes from Natural Sources -I Plasma Proteins feom 
Other Animal Species -Since the plasma proteins of different species 
resemble one another in their physicochemical properties, although 
differing markedly on an immunological basis, it is natural that one 
should turn to them as representing the molecules most likely to func- 
tion physiologically m the human body The primary difficulty m the 
therapeutic use of heterologous plasma proteins is that they are usu- 
ally anagemc, giving nse to delayed reactions of the serum sickness 
types, and frequently contain antibodies to human cells which give 
nse to immediate reactions Nevertheless considerable work has been 
done upon this problem. 

Bovine Plasma.— Wangensteen and his colleagues have shown that the 
injection of unmodified bonne plasma is attended with a high inci- 
dence of immediate and delayed reactions, although the proteins can 
apparently be utilized m metabolism 

Bovme Albtnnm —In an effort to get nd of the immediate .reactions, 
a number of workers have attempted to purify the albumin fraction 
of bovme plasma with considerable success. Other albumins have like- 
wise been used No published endence is available on the ultimate 
safety of these solutions in man. 

Despeciated Bovme Serum —In an effort to overcome the immediate 
reactions, Edwards in England has been using a combination of heat 
and formalin to treat bovine serum. Such treatment has apparently 
yielded a product u Inch gives nse to feu if any immediate or delayed 
reactions and m which the osmotic properties of the protein, although 
damaged, are not completely destroyed 


Gelatin and Its Derii attves -Gelatin has been proposed Its colloid 
osmotic pressure, however is chiefly due to small molecules which are 
rapidly lost from the circulation while the large molecules w hich are 
long and slender have little osmotic effect but marked effect upon 
blood wscositj and the sedimentation rate. Furthermore, gelatin is an 
incomplete protein from the nutritional standpoint. Ismglass or fish 
gelatin has likewise been proposed and although possibly slightly su- 
perior to animal gelatin m physical properties suffers from the same 
general defects. Oxy poly gel represents an attempt bv chemical manipu- 
lation to overcome the inherent defects of the long' dun gelatin mole- 
cule Little data on this substance is available. The chief asset of all 
the gelaun denvanves m that thej are, at least, nonancgemc. 

Biood Substitutes from Unnatural Sourc«,_G, w , acacia was introduced 
m the last war Its great defect for repeated injection is that it <Ws 

icsir ^ t* °' *r 

3 complete duemnom CTO r> ood substitute do not justify 
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the plasma proteins from the circulation and also is slowly deposited 
in the liver, thus interfering with protein synthesis and ultimately de- 
feating its own ends 

Pectin has also been proposed and would appear to suffer from the 
defects of acacia but very little is known about its ultimate fate 

This list could be expanded considerably So far no blood substitute 
which fulfills the criteria for a satisfactory therapeutic agent has been 
discovered, and as long as there is an adequate supply of human blood, 
plasma and plasma protein fractions, it will be surprising if any sub- 
stitute can be found to do the job as well as the molecules developed 
by the process of evolution. 


VII SUMMARY 

An attempt has been made to summarize the basic knowledge in a 
very large field of therapeutics No physician or surgeon can afford 
not to understand the fundamental principles underlying the proper 
use of blood, its various derivatives, and the common intravenous solu- 
tions If this clinic has helped to clarify some of these principles and 
to indicate some of the therapeutic possibilities arising from the separa- 
tion of blood into its component parts, it will have achieved its ob- 
jective 
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TREATMENT OF COMMON DERMATOSES 


John G Downing, MX) * 


The treatment of cutaneous disturbances is comparatively simple 
when the causaove factor is identified and eliminated The pruritus 
of the diabetic disappears with a proper dietary regimen, the inflam- 
matory reactions of rhus poisoning quickly subside after the removal 
of oil from the skin and the application of suitable wet dressings, 
lotions and pastes. 

Unfortunately the slightest eruption of the skin seems to call for 
immediate action, even though there may be no pain or itching Advice 
is sought and freely given by the relative, neighbor or fnend The 
original eruption, a transient erythema or a cancer, is no longer recog- 
nizable when the patient reaches the dermatologist, due to overtreat- 
ment. A large percentage of a dermatologist’s clientele is composed of 
patients suffering from irritations and hypersensitivities resulting from 
injudicious use of proprietary medicines, the prescribing of wrong 
medication as a result of mistaken diagnoses, and the prescribing of 
sensitizing drugs such as the sulfonamides, mercury, resorcin and the 
cocaine derivatives for topical application. These drugs are valuable 
when indicated, but their sensitizing faults should be explained to tbe 
patient who should test a small area of his skin before extensive appli- 
cation. Any extension of the eruption should be a warning for change 
of medication. 


Routine history should record the previous treatment in sequence. 
Thorough examination and suitable laboratory procedure should es- 
tablish a proper diagnosis. Dermatitis venenata from allergens ranks 
first, by far, m my office list of diagnoses, and in these cases only 
topical applications are needed 


Topical therapy is still in the realm of trial and error and, from 
observation of the formulas of some proprietary remedies, it would 
seem that we have not advanced far from the magic brews of the 
ancients. A complete knowledge of all dermatologic remedies is im- 
possible and unnecessary If restrictions became Very extreme, I could 
soil relieve a good percentage of my patients with salt vinegar bone 
acid com starch, water and petrolatum 
As the result of advertising by radio, press and other methods 
America has become skin conscious Some try to enhance the beaun 
m a normal skin, ■while others attempt to remove the blemishes The 

• Prof root of Dermatology and SyphiloJogy, Tofts Co!!«~ 7ZTT77 - 7 
Professor of Dcrmacologj Boston Unfmncy School of Medkm^TV^ ^i* 100 
m Chief at Sc. Elmabeths Hospital, the Won Gn a ^mutoloffm 

sera Memorial Hospitals. ^ Hospital and the Massachu 
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layman may be excused for heeding this propaganda, but not the 
physician. He has his medical education which should have taught 
him to consult recent approved textbooks— the United States Pharma- 
copoeia, the National Formulary, the publications of the American 
Medical Association and the American Pharmaceutical Association, and 
lastly the advice of the Council of Pharmacy and Chemistry in der- 
matology and syphilology, either directly or through its annual volume 
of New and Nonofficial Remedies A sufficient knowledge of drugs ad- 
vocated by experienced dermatologists is necessary, and their indica- 
tions and contraindications, as well as the proper methods of applica- 
tion, should be known Printed instructions are of great value, and the 
physician should know the necessary amount to be used and prescribe 
neither too much nor too little An ounce of an ointment is sufficient 
for only one application to the average adult body 

Psychic Factors —Before prescribing any medication one must evalu- 
ate the psychic reaction of the patient to the rebellious outburst of the 
skin There is nothing more disturbing to die average individual than 
an unexpected or recalcitrant disfigurement or disturbance of the skm 
The diagnosis, the prognosis and the possible effects of medication 
must be explained to the patient No disease should be pronounced 
incurable unless an unquestionable diagnosis is made of an entity which 
has been proved to resist all therapy I have seen cases of psoriasis that 
did not recur for fifteen or more years Cases misdiagnosed by more 
than one experienced observer as pemphigus have healed and remained 
well There is a great psychic factor in the background of many 
cutaneous diseases It alone may be the cause of pruritus, urticaria, 
angioneurotic edema, dermatitis factitia, phobias, hyperhidrosis, pom- 
pholyx, and changes or loss of hair In my experience, psychic trau- 
mas have caused exacerbations of neurodermatitis, lichen planus and 
psoriasis I have seen all three greatly improved by psychosomatic 
therapy, after proper dermatologic therapy alone had failed A certain 
amount of psychotherapy is of value in all types of dermatologic pa- 
tients Even a man with a small benign basal cell epithelioma may 
develop a phobia unless he is assured that this lesion can be cured 
Therefore, the first step in therapy should be reassurance, not a defeat- 
ist attitude of “try this and see what happens ” A knowledge of drugs 
and their actions will give confidence to the physician which he in 
turn will impart to his patient The following briefly summarizes these 
remedies 

TOPICAL APPLICATIONS 

Baths —Baths have a definite value in cleansing and soothing the skin 
Since soap is contraindicated, com starch or a combination of oatmeal 
and sodium bicarbonate— the so-called colloid, bath— should be used 
The water should not be hot, rather about 98° F 

Wet Dressings —There is nothing more soothing to an acutely in- 
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flamed surface than wet dressings of solution of bone acid, 2 per cent, 
ot aluminum acetate, 2 to 8 per cent. Tltese should not be allowed to 
dry on the skin, and should not be used mote than twenty-four to 
fortv-eighc hours, for they cause maceration. 

Powders -Powders are valuable but neglected remedies They are 
cooling and drying, and are an excellent method of applying drugs 
to the skin. The mineral substances are best-talc, zinc oxide, calcium 
carbonate, magnesium carbonate and kaolin. Because of caking and 
hardemng-a cause of their unpopulanty-they are not to be used on 
oozing surfaces except when alternated with warm, wet dressings On 
the unbroken skin they' are very soothing and are used frequently in 
erythrodermas. A reddened, healing area may be protected by a 
borated talc. All women know the value of face powder to enhance 
the beauty of the skm and to remove oilmess. The addition of sulfur 
may be of value m acne. Powders should be used on moist feet and are 
good prophylactics against some forms of fungous infections. The 
following is an example 

Salicylic Aad 321 

Zinc Ondc 60 

Bone Aad, impalpable 12 0 

Talc qj. ad 120. D 


The present Army issue foot powder has rhe following composition 1 


Salicylic Aad 2 0 

Boric Aad 6,0 

Zinc Stearate 3j0 

Exsiccated Alum U) 

Starch 10J3 

Talc 7823 


When the skin is exposed ro constant wetting, as from unne or sweat 
m a bedridden patient, a fatty powder such as the following* may be 
used 


Magnesium Stearate 
Liquid Petrolatum 
Talc 


122 ) 

122 ) 

qs ad 12023 


Sulfur and DDT ate used foe parasiticides. 

J >r r DCrt **P m They are suspensions 

Va , W , U1 ratment of congested and oozing 
surfaces The most popular lotion is Calamine Lotion, NT VIl Thu 
contains a coho, dal clav called bentonite, a m ^ 

suspending the powders m the hquid by producing a gel A more 
elegant preparation a made by the addmon of NeLlaSme Lonom 
N F VII, m sufficient amount to match th* natum**, i, « aon l 
the "circus clown’s” appearance. The nddo.'J r u ^ “ amd 
cent, and menthol 0 25 to 0 5 per cent, relieves thr pheno1, i t0 2 P eT 
a fine dispersion of the menthol, it should be dSolvedTa SbJST 
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tity of alcohol before being incorporated into the lotion The phar- 
macist realizes this necessity and may be depended upon to carry out 
the procedure without specific instructions to do so Goodman 3 sug- 
gests a formula for suspension of colored zinc oxide (calamine or 
neocalamihe) 


Steanc Acid 4 0 

' Triethanolamine 1 0 

Distilled water qs ad 100 0 

To which add 

(a) Prepared Calamine 80 

Zinc Oxide 8 0 

or ( b ) Prepared Neocalamine IS 0 

or (c) Prepared Neocalamine 8 0 

Zinc Oxide 4 0 

Many useful formulas, such as the following , 4 may be prepared using 
bentonite 

Bismuth Subcarbonate 25 0 

Bentonite, 6%, in Lime Water ad 1200 

Zinc Oxide 6 0 

Talc 60 

Sodium Borate 6 0 

Menthol 0 9 

Alcohol 18 0 

Bentonite, 6%, in Lime Water 1200 


Pastes —When the acute inflammation has subsided, the use of an 
oily preparation or a paste is indicated C J White taught that when 
the skin began to look like a peeling whitewashed fence, then it was 
tune for oily or greasy vehicles Their action is more prolonged and 
they adhere to and soften the scales and crusts A paste is a rather 
stiff preparation consisting of powders and the vehicle which may be , 
glycerin, hydrocarbons, paraffin, petrolatum, animal or vegetable fats, 
lard, cocoa butter, yellow wax, various expressed oils, or mixtures 
of these Those containing glycerin are watery pastes Two examples 
follow 


Starch 

12 0 

Distilled Water 

240 

Glycerin 

q.s ad 1200 

Zmc Oxide, 


Talc, 


Glycerin, 


Distilled Water 

aa 30 0 


Those having a base of petrolatum, such as the official paste of zinc 
oxide, are the most popular However, as too much zmc oxide is apt 
to cause a folliculitis on a hairy surface, I prefer the following 5 
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Zinc Oxide 

Starch 

Petrolatum 


2j0 

no 

iso 


Solution of Aluminum Acetate 
Lanolin 

Zinc Oxide Parte 


100 

20X1 

30.0 


Salicylic acid, sulfur and sulfonated bitumen may be added to pastes, 
when indicated 

Liniments or Emulsions -Pastes are usually used after the application 
Of a lotion To avoid the writing of two prescriptions, 1 prescribe a 
mixture of the lotion and oil, as a liniment or an emulsion, of which 
Calamine Liniment, NT VH, and the cuncolored Neocalamine Lini- 
ment, N F VIT, are excellent examples When anaprunnes are added 
to these, they must be greatly reduced in amount to avoid irritation, 
due to the prolonged action of the oiL Pusey’s modification 8 is an ex- 
cellent one, but an experienced pharmacist is required for its com- 
pounding 


Traga conch 
Phenol 
Zinc Oxide 
Calamine 
Olive Oil 
Distilled Water 
Oil of Bergamot 


4jOO 
0 75 
30 00 
3000 
120 00 
qx ad J00 00 
1 to 2 cc 


Other drugs such as menthol, resorcin and camphor may be added to 
the above. In cases of marked pruntus, I frequently use the following 


Solution of Coal Tar 1J0 

Soluuon of Lead Subacetate 15 o 

Olive 011 800 

Starch 30X1 

Lime Water q.v ad 2400 


Muc the solution of lead tubacetate with the olive oil and about 15 cc. of 
lime water Add the rest of the lime water m very small portions, snrnng thor 
oughly after each addition When the emulsion has been completed the solution 
of coal tar and the starch are added 


Liniments used where there is not much oozing are ideal in ervth- 
ematosquamous eruptions such as early psoriasis, lichen planus pityri- 
asis rosea, the various erythrodermas and the subacute stage of ’contact 
dermatitides A favorite prescription of mine in the pruntic type of 
psoriasis is the following 1 


Solution of Coal Tar 
Olive OR, 

Bentonite, 6% in Lime Water 
Lime Water 


12 0 

aa 50.0 
100 


In prescribing liniments other than 
l generally write the directions for 


those of the National Formulart 
mixing and advise the use of an 
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electric mixer I usually prescribe the oil-in-water type of emulsion, 
because I want the medicament to reach the skin Tlus must be borne 
in mind when a water-soluble substance such as penicillin is incor- 
porated in these vehicles 

In asymptomatic erythematous and papular eruptions, and macular, 
scaly eruptions such as pityriasis rosea, if there is no itching, there is 
no need of local applications In pruritic eruptions, such as urticaria, 
there is no need for lotions containing insoluble substances Simple 
watery or alcoholic solutions containing 0 5 to 1 per cent of menthol 
are more cooling and more antipruritic Astringent lotions , such as the 
following, 8 are of value m acne. 


Precipitated Sulfur 10 0 

Spirit of Camphor 10 0 

Alcohol 80 0 

Solution of Methyl Cellulose, 2% 30 0 

(1500 cps ) 

Rose Water qs ad 240 0 


Ointments, Creams and Oils.— It is in the use of the final category of 
dermatologic preparations that complications arise, namely m the use 
of ointments I advise the inexperienced student to use an ointment as 
his last choice Having no evaporating properties, being comparatively 
free of water, they cause congestion and irritation However, when 
properly used, they are of extreme value Their sale is, perhaps, the 
most profitable busmess of modem times They are promoted as 
milady’s creams for beauty, the rejuvenators of the old, the rectifiers 
of nutritional deficiencies, and the cure for all ailments from pneu- 
monia to psoriasis I saw one that was recommended for cardiac dis- 
turbances They are the subject of tremendous research, and their 
value for introducing medication by absorption was recognized by the 
ancients, but apparently forgotten by many modern physicians One 
must be mindful of the purpose for which he prescribes an ointment, 
must realize the danger of the absorption of the drug incorporated, 
and watch for untoward reactions locally or systemically Many oint- 
ments are messy, obnoxious preparations, stain everything they con- 
tact, are difficult to remove, and cause a great economic loss, for, 
while the patient is using them, he dislikes to mingle with his fellow- 
workers and stops work 

A glance through pharmaceutical journals will show the efforts of 
the pharmacist to remedy these faults, which already have been recog- 
nized by the makers of proprietary preparations, with consequent 
increased popularity of them products Again, the recent use of endo- 
cnnes and sulfonamides, and the future use of penicillin have stimu- 
lated research for the vehicles by which they may best reach and 
penetrate the skin, an impossibility with petrolatum and lanolin 
Fantus 9 listed the following ointment vehicles cerates, ointments 
cream ointments (cold creams) The cerates, due to the presence of 
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wax, have a melting point* abo\ e the temperature of the skin There 
fore, they do not liquefy, stay in the place where they are wanted, 
and keep the dressing from sticking to raw surfaces They are useless 
for applying medication other than volatile substances Ointments 
liquefy at body temperature and, to a certain extent, carry the medica- 
tion to the skin. Cream ointments have water incorporated m them by 
means of emulsification and give a cooling sensation due to its evapora- 
tion, hence the name “cold cream ” Their amazing and profitable ac- 
ceptance as cosmetics has taught physicians and pharmacists to copy 
them A favorite presenpnon of mine for a mild pruritic eruption con- 


tains cold cream 

Menthol 03 

Phenol 0 9 

Bone Aad Ointment 29.0 

Rose Water Ointment ad 60X) 


Another excellent but somewhat complicated mixture is of the vanish 


mg cream type 

Sceanc Add 10.0 

Triethanolamine 1 0 

Glyccnn 15 0 

Dikilled Water 34,0 

Alcohol ion 

Rose Water 30 B 

Phenol jX) 

AfenchoJ 0.6 

Wool Fat 

White Petrolatum 14.0 


Melt the stearic aad, wool fat and white petrolatum on a water bath and 
heat to 80 G Mix the triethanolamine, glycerin, rose water and distilled water 
and heat to 80 G Add the aqueous phase to the oil phase, stirring constantly and 
allow to cool to 50 G Add the phenol and the menthol, previously dissolved in 
the alcohol, and sar until the product is homogeneous. 


Salicylic aad m amounts larger than 2 per cent usually breaks down 
cold creams, but O’Brien found the following cold cream effective in 
a modification of Whitfield s Ointment. 10 


White Wax 
Cerenn 
Mineral Oil 
Sodium Borate 
Distilled "Water 


13.0 
64 
SS0 
0J5 
25 0 


He suggests that, with this base the official strength of salics lie acid 
bcadded° IC reduCed and th «25per cent of thymol 


Benzoic Aad 
Salicylic Aad 
Thymol 
Mineral OU 
Gild Cream 


6j0 

30 

23 

23 

qx ad 100 0 
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The inclusion of small amounts of some of the newer emulsifying 
agents in ointment bases facilitates their removal from the body This 
is exemplified in the formula which follows, 11 in which the base con- 
sists of diglycol stearate, 5 per cent, and petrolatum, 95 per cent 


Crude Coal Tar 2 0 

Zinc Oxide 2 0 

Starch 15 0 

Base 15 0 


Many excellent washable bases have been recommended by Duem- 
ling 12 In the use of tar, I have had excellent results with the following 


Crude Coal Tar 2 0 

Sodium Lauryl Sulfate 0 8 

Cetyl Alcohol 15 0 

Glycerin 5 0 

White Petrolatum 14 0 

Distilled Water 35 0 


The base whose formula follows is an excellent vehicle for am- 
momated mercury, phenol, tannic acid, zinc oxide and ichthammol but 


is not suitable for boric acid and salicylic acid 

Glyceryl Monostearate 13° 

Cetyl Alcohol 33 0 

Glycerin 35 0 

Diethylene Glycol 35 0 

A base which is compatible with all of the substances mentioned 
above has been recommended by Beeler 18 

Cetyl Alcohol *3 0 

White Wax 1 0 

Propylene Glycol 3® 0 

Sodium Lauryl Sulfate 20 - 

Distilled Water 22 ® 

Cetyl alcohol has the chemical formula CH 8 -(CH 2 )i 4 CH 2 OH It 

* -r r iTT i a _ . . 


is manufactured by E I Dupont de Nemours, Inc of Wilmington, 
Delaware, who also market sodium lauryl sulfate under the trade 
name of Duponol C Cetyl alcohol is greaseless, a good emollient, and 
renders the skin velvety Its penetrating power in combination with a 
wetting agent such as sodium lauryl sulfate causes medicaments to be 
readily transferred through the skin The effectiveness of wetting 
agents is based on their power of reducing surface tension between 
solid and solvent, thus permitting rapid penetration and dispersion of 
the solid Because of this property they are useful as detergents and 
penetrants, and some of these agents are also efficient emulsifiers 
Propylene glycol (CH 3 CHOH-CH 2 OH) imparts ease of spread and 
softness, and retards the evaporation of water The above ointment 
base has been shown to be of the oil-in-water type Its is reported 
to be within the range of 7 to 9, and is, therefore, well on the alkaline 
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stde. No apparent incompatibilities have been found for this base as 
far as the experimental work has progressed 

Pectin em ulsi on and ointments have been tried, but further research 
is necessary due to incompatibilities A 35 per cent suspension of 
bentonite in water has been used as an ointment base on the body and 
scalp 14 

Kulchar 10 recommends elkotute as a colloidal clay ointment base 
Its advantage is that it is fairly adherent, but may be readily removed 
by gentle washing with water It is used in a 15 pep cent concentra- 
tion as a geL 

Triethanolamine is an excellent emulsifying agent I have used it in 
a cleansing cream for acne for many years. 18 

Benzyl benzoate has been fonnd to be effective against pediculosis 
capins, and has been used for seven years in die treatment of scabies 
A concentrate is made with 2 gm. of triethanolamine, 8 gm of oleic 
acid, and sufficient benzyl benzoate to make 100 cc. ,T 

With the marked increase of industrial dermatitis, many efforts have 
been made to produce protective creams for the worker The perfect 
protective cream has not been found, die failure being mainly due to 
the skin itself Skins vary, some have an excess of oil, others have an 
excess of water, some are greasy, orhers are dry The soap or the 
cream must, therefore, be selected for the individual, not for a group 
of workers The choice depends usually on the amount of water or oil 
on the skin The protective cream shonld be inexpensive, easily applied 
and removed, an elegant preparation, not too greasy or drying, and 
should contain no irritating or sensitizing ingredients. The following 1 *' 
is an example 

Stearic Acid 
Whitt Wax 
Wbitt Petrolatum 
T ticthaualtminc 
Glycerin 
Distilled Water 
Talc 
Perfume 


100 
20 
4J 
1J 
BA 
540 
200 
as desired 


Tar is one of the most useful drugs m dermatology, but patteuG 
object to its undeanhness and its staining properties Many effom 
have been made to offset these objections Tars differ greath m rhS, 
composition An effort should be made to improve the 
specifications of the official product. Steam dLllstes of 
pleasant preparations, bur are not always effectual ' 

Snake senom has been used in an ointment for chilbW 
Concentrated sulfur pastes haie been found b) AhmSW'’ »>■’*« 
of value ,n pustular psoriasis, mfecaous eczematoid ^ 

and scabies. Incorporated with white or i ellov. w , 
ccntration of 30 per cent in cold, 40 per cent mhj-r 
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spread on thinly However, in acne rosacea, my favorite is the fol- 
lowing 

Salicylic Acid 2 0 

Precipitated Sulfur 2 0 

Petrolatum q s ad 30 0 

This formula is also of great value in impetigo contagiosa 

Recently, extensive studies have been made in the use of the cuta- 
neous route, 21-24 rather than injection, of drugs such as endocrmes 
In prescribing ointments, we must always remember the effect desired 
for the drug incorporated, and watch for undesired effects 

INJECTIONS 

In 1931 I reported the effect of calcium m pruritic skin affections, 
with special reference to calcium gluconate, a new compound in this 
country 25 Before this paper was published, a patient with pernicious 
vomiting, who had miscarried twice as a result of the affliction, was 
given calcium gluconate intravenously for a severe attack of urticaria, 
with successful elimination of the urticaria and the vomiting Thus a 
dermatologist may have been a pioneer in this field However, when I 
see patients today who have had injections of calcium gluconate day 
after day, week after week, with no results except the depletion of 
their pocketbooks, I wish I had never published that report. It is of 
value in a few acute conditions, but after a few injections calcium 
can be given by mouth with the same satisfactory result. 

The same holds true for other forms of calcium Calcium chlonde 
is very irritating and painful, if any of the solution extravasates into 
the tissue Calcibronat intravenously and orally gives temporary relief 
to tense sufferers of neurodermatitis, but it should not be used too 
long because of the danger of bromism Sodium iodide intravenously 
had a vogue in herpes zoster, I saw one good result in a case of herpes 
zoster ophthalmicus but m other cases this treatment appeared value- 
less 

Several cases of carbuncles and furunculosis appeared to be benefited 
by the use of aolan, but it became unpopular in my practice after ab- 
scesses appeared at the sites of injection in two patients Collosai 
manganese seems to be of value m an occasional case of sycosis vul- 
garis, but useless in other diseases Sodium thiosulfate gives transient 
relief from itching m cases of dermatitis exfoliativa from drugs, but 
I do not believe it shortens the duration of the disease Although it 
has been claimed that the subcutaneous injection of sodium thiosulfate 
m situ is a means of preventing inflammation and pam after the acci- 
dental extravasation of the salvarsan, I prefer the injection of novo- 
came into these areas 

Enesol, a proprietary compound containing both arsenic and mer- 
cury, is of value in the acute cases of lichen planus However, since it 
has not been available, I have used bismuth subsalicylate with almost 
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as good results Autogenous vaccine and toxoid should be tried in a 
stubborn case of acne or recurrent staphylococcal infection of the 
slm Gold sodium thiosulfate has been recommended for several 
cutaneous diseases, including psoriasis, but in my experience its chief 
value is in lupus erythematosus, in the chronic or late subacute stage. 
It is a dangerous drug I have seen two deaths and several cases of der- 
matitis exfoliativa following its use. 

Parenteral administration of toxicodendrum as a prophylactic 
method in poison ivy dermatitis may have some value, but 1 am still 
unconvinced of its curatne effect when used therapeutically I have 
used it since its introduction, and if the dermatitis showed signs of 
subsiding after the first injection, I gave another the following day, 
but no more. If the eruption was worse I did not give a second injec- 
tion, for I have seen too many cases where I thought the eruption 
became generalized after these injections I thoroughly agree with the 
final statement of Stevens in his recent report on the status of poison 
ivy extracts “The treatment of the acute rash with ivy extracts should 
be discouraged, because many patients are made worse and there is no 
satisfactory evidence that any art helped ” M 

The value of the parenteral use of vitamins and endocnnes is still 
in the experimental stage, but they do produce remarkable improve- 
ment when indicated. When one feels he must give an injection— 
either for the psychic effect or for want of something to do-the 
safest procedure is the injection of whole blood, autohemothcrapy It 
is sometimes of value in extensive dermatitis venenata, urticaria and 
psoriasis. In these days of busy wartime practices and manpower 
shortage, it is remarkable how few injections are needed when proper 
internal medication, topical remedies and physiotherapy are used 
However one should be cognizant of the indications and contraindica- 
tions, the dosage, and the method of administration. These may be 
learned from the reports of the National Research Council, such as 
the recent excellent report on penicillin by Dr Chester Keefer 


HYPNOTICS 

The choice of hypnoocs in cutaneous disturbances is extremclv 
important. In pruritic eruptions they will produce a short period of 
sleep, hut the pauent awakes with a terrific outburst of itching This 
fact is especially true when the barbiturates are used The depressing 
action of the hypnotic tends to increase the psschosis from which the 
patient is suffering Owing to their rapid action, paraldehyde and 
chloral hydrate are the drugs of choice. Chloral shS be g.ven m 

10 S rV° 3 *? 0 , 6 *"*■> M °T>hme lowers the thresh- 
hold of the scratch reflex and should never hr nc^ rv*mk« c 

° o{ 

S552? thcnpy ’ 11 15 " eU to ^ to WX 
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THE SULFONAMIDES 

The dermatologist, enthusiastic at first, early recognized the high 
incidence of sensitization from topical application of the sulfonamides, 
but despite his admonitions the general practitioner continued this 
use until he had a serious reaction in his own clientele Although these 
calamities have become so numerous that now the lay public is cog- 
nizant and fearful, some pharmacists freely peddle sulfathiazole oint- 
ment over their counters and the two largest producers of band-aids 
continue to incorporate this dangerous drug m this universal first-aid 
application despite the fact that they are aware of the unfortunate 
results and of the resolution adopted by the Section of Dermatology 
and Syphilology of the American Medical Association. 

The various sulfonamides are effective in the treatment of infections 
of the skin due to aerobic organisms such as streptococci and staphylo- 
cocci Sulfathiazole is more effective than sulfadiazine, sulfanilamide 
or sulfapyndine and is the drug of choice The literature in 1941 
advocated its use especially in impetigo Later, sensitizations began to 
appear and it was recommended that it be used not over four days 
The ointments contaimng as little as 5 per cent of sulfathiazole were 
found to cause the latest number of untoward results Aqueous solu- 
tions, lotions and powders cause fewer accidents However, approved 
textbooks do not recommend their use, because there are many harm- 
less, tame-honored remedies which ate satisfactory for the relief of 
this minor disease 

I am thoroughly opposed to the topical application of these drugs, 
except in illnesses where withholding them might endanger life or 
lead to permanent disability, because I have seen too many cases of 
dermatitis exfoliativa of several months’ duration in which the patient 
suffered untold torture unnecessarily My worst cases have followed 
its use m varicose eczema 

All physicians are aware of the dangers of the oral use of the sulfo- 
namide drugs, and as a result any untoward reaction is suspected by 
the patient owing to previous instruction by his physician, and subse- 
quent confirmation leads to cessation of the drug Most patients taking 
these drugs are hospitalized and under close observation, and the all 
too-frequent cutaneous reactions are readily recognized With trepida- 
tion, I stall use these drugs by the oral route in extensive pyogenic 
infections I have used them m severe acne m large doses without 
success Sulfapyndine, however, has a definite value in some cases of 
dermatitis herpetiformis Physicians must remember the photosensitiz- 
ing properties of the sulfonamides and not expose their patients to 
sunlight, ultraviolet or x-ray radiation while under treatment with 
them 

I have come to the conclusion that the dangers of the use of the 
sulfonamides m the practice of dermatology outweigh their benefits 
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antibiotics 

The phenomenon of antibiosis has been known to mycologists for 
nearly a century, but its practical application has been realized only 
recently The first antibiotic to be successfully developed was gratmc- 
tdm, a substance discovered in the cultures of Bacillus brevis. Its re- 
striction to local use stimulated a search for a less toxic substance for 
internal medication, with the resulting development of penicillin. The 
substances derived from cultures of the Bacillis brevis, namely tyro- 
thtrctn and gramicidin, are of value in discharging sinuses and pyogenic 
ulcerations The substances derived from the higher fungi seem to be 
less toxic and more selective in their action. Although new agents 
already are appearing, streptothnon and streptomycin from the 
actinomyces group, and patulin from the aspergillus group, penicillin 
is the one now best known. 


PENICILLIN 


It has been my good fortune to be able to observe the results of the 
use of penicillin in the United States, especially in syphilitic infections, 
ever since the inauguration of the original work by the panel author- 
ized by the Council of Pharmacy and Chemistry at the Evans 
Memorial Hospital, Boston. The results of the various cooperative 
groups are now well known through the many publications issued up 
to the present ume. 

In the beginning, only cases of syphilis showing a positive darkfidd 
were submitted to pcmcilbn therapy The rapidity of the disappear- 
ance of spirochetes of the Treponema pallidum from the lesions w 
seven to twenty- four hours and their subsequent rapid heabng was 
extraordinary Herxheimer reactions were fairly common in the early 
stages but not serious, however, this fact must be kept in mind in 
treating cardiovascular ophthalmic and aural disturbances. These reac- 
tions did not prevent the further administration of the penicillin 
The doses at first varied until a course of sixty injections, of 20,000 
units each, given intramuscularly at three-hour intervals for seven 'and 
a half days was accepted as the minimum dosage schedule in primary 
and secondary syphilis. Later, however, military authorities insisted 
on larger doses of 40,000 units for the same period , until 2 400 000 
units were injected. 


There were a few reactions of hypersensitivity, the most common 
bang urticaria This developed in almost 5 per cent of the patients 
with occasional joint pains A vemcular eruption has been reported,^ 

a " d *» a buUous en 'P ao " «fP«r m a patient treated for osteomyel- 
itis « There was surprisingly little pam at the sue of injection, «ccnt 
m cases where the drug was accidentally mjected sibcm^S 
However w hen employing the intravenous route, pam and thrombos s 
frequently occurred at the site of injection tnromDosis 

Later at the Boston Cit> Hosp.tal and other dimes 1 observed its 
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use in congemtal syphilis, and late cutaneous and osseous syphilis, with 
excellent clinical results Although in my opinion late cutaneous lesions 
do not respond as rapidly as they did to the old arsphenamine and 
potassium iodide, still response is fairly prompt It must be remem- 
bered that the use of penicillin is still in the stage of investigation, and 
positive assertions regarding cures cannot be made until at least a five- 
or ten-year period has elapsed Perhaps later the administration of 
penicillin with an arsphenamin6 or heavy metal may be the method of 
choice However, any drug properly administered at the right time 
that will give 80 per cent apparent cures must be considered remark- 
able 

As penicillin became more avakble, it was used m various cutaneous 
disturbances, especially those of staphylococcal or streptococcal infec- 
tion, with varying success Three cases of severe disseminated lupus 
erythematosus, two of pemphigus and one of erythema induratum 
failed to respond to penicillin One case of hydradenitis responded 
promptly to 600,000 units, but recurred in a short time Several cases 
of extensive cystic acne vulgaris involving the face and entire back 
had marked temporary improvement, but with the cessation of the 
injections new lesions immediately appeared, necessitating the regimens 
previously used in the treatment of the disease The same was true of 
sycosis vulgaris In these cases as high as 2,000,000 units were used 
with improvement, the eruption recurred after cessation of treatment. 

Various types of local applications w ere used and finally a water-m- 
oil emulsion was prepared that was found satisfactory While this 
preparation has not cured the disease it has markedly reduced the 
number of lesions, to the satisfaction of the patient It has been found 
of value in impetigo contagiosa, provided that the usual cleansing 
methods are employed, namely washing the face with Soap' and water 
and removing the crusts 

One case of pemphigus neonatorum was successfully cured Two 
days after birth the patient showed a bullous eruption which rapidly 
involved nearly all die cutaneous surface Various sulfa drugs were 
used internally and externally Math no improvement— the eruption 
continued to spread On the eighth day I saw the patient and pre- 
scribed penicillin Nineteen injections were given in two and a half 
days— eight doses of 5000 units and eleven doses of 2500 units— as well 
as local application of compresses of saline containing 500 units of 
penicillin per cubic centimeter The response was almost immediate— 
within twenty-four hours the patient’s temperature dropped, no new 
lesions appeared, and the old ones rapidly desquamated In three days 
the skin was entirely healed except for two extremely adherent crusts, 
one on the left cheek and one on the right side of the neck It was 
interesting to note that a small extremely adherent crust on the side 
of the neck was frequentlv daubed with a compress containing saline 
and penicillin On the sixth day a reaction of irritation or hypersen- 
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situation was noted around this lesion and spreading down onto the 
neck where the penicillin solution had dripped This promptly healed 
without medication after the penicillin was stopped 

One case of chrome furunculosis was relieved as to die lesions pres- 
ent at the time of the injections, but new lesions appeared a few days 
after the last injection. Several cases of fungous infection of the skin 
were treated with penicillin ointment and emulsion, inch satisfactory 
healing and disappearance of the pyogenic infection, but the intra- 
epithelial vesicles of dermatophytcsis persisted after the cessanon of 
treatment and required the use of fungicides Two severe cases of 
impetiginous eczema of the lower legs, one m a melve-year-old boy, 
were treated with 500,000 units every three hours with prompt im- 
provement. However, when the pyogenic infection was cleared, there 
still remained the eczema to be treated with suitable therapy 
I believe penicillin will be a disappointment ici general dermatologic 
therapy, not because the drug has not proved its worth, but because 
too much will be expected of it. Even u hen contraindicated, it will 
be tried with great expense and disappointment to the psnenc 

VITAMINS 

Although man since his origin has had to maintain life by adequate 
intake of food, jr is strange that accurate knowledge of nutrition is so 
meager The study of vitamins has stimulated research in the field of 
nutrition to the advantage of dermatologv There is much to be known 
about these heretofore unknown substances so essential to normal 
growth and metabolism, and existing in minute quantities in our daily 
diet 

Deficiency of vitamins manifests itself frequently m cutaneous dis- 
turbances. At first it was thought that a given syndrome might be 
traceable to inadequate intake or storage of a single vitamin, but now 
it is recognized that it is due to multiple vitamin deficiency, though 
perhaps the loss of one may iruoate the onset Dietary fads, poverty 
pestilence and war are frequently attended by stigmata of avitaminosis 
The diet may be adequate, but failure to absorb the vitamin properly 
may result from chrome diarrhea, steatorrhea, pernicious anemia, dis- 
turbances of the endoennes and fevers due to infections *° Jeghcrx 80 
m an excellent renew describes numerous cutaneous changes of nutri- 
tional origin He states that, in sptte of the widespread use of vitamin 
preparations during the past ten years, the scartity of untoss ard effects 
of excess vitamin ingestion indicates that these occur infrequently _ 
and m general this is me There are, however, two significant execu- 
tions Hvpemtammosis D is one of these. This is a condition charac- 
terized by hypercalcemia with resultant deposition of calcium m 

the Xngera'S’ die^of oTl D° n ‘ Sudl " Crc 
treatment which a now discarded fay experienced deSiicolog^ He 
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also cited carotinemia, which may result either from ingestion of only 
moderate excess of carotene, or from impaired ability of the body to 
metabolize the amount of carotene present in a normal diet I have 
seen cases of generalized pruritus which were reheved when the pa- 
tient stopped taking large doses of vitamin B 

Vttannn A should be tried m follicular hyperkeratosis, keratosis 
pilans, pityriasis rubra pilaris, keratosis folhcularis, and loss of skin 
tissue as from bums and ulcers It should be given in daily doses of 
200,000 units 

Vttcmnn B complex has been used in many cutaneous diseases with 
varying success Favorable results m acrodyma by the injection of 
6 mg daily for six days were attributed to thiamine Occasionally it 
seems to lessen the pam of postzoster neuritis, 81 though this relief may 
be somewhat psychic Riboflavin has established its place in the treat- 
ment of the syndrome of cheilitis, perleche, the bnlhant-red, smooth 
tongue, and the scaling and keratotic plugging of the seborrhoeic area 
of the face, when given in doses of 20 mg daily If given with accom- 
panying doses of dilute hydrochloric acid, it is useful in the cutaneous 
eruptions and keratitis of acne rosacea Recently I have been giving 
large doses in the treatment of the discoid type of lupus erythematosus 
with some success Nicotinic acid has been a lifesaver in pellagra It 
seems to be of value in the acute pyogemc infection Pyridoxme has 
been recently reported as being of value in acne 82 Liver extract 
parenterally or orally combined with iron certainly helps the adoles- 
cent chlorotic miss with acne 

Crandon and his associates 88 proved the need of vitamin C in certain 
types of hyperkeratooc lesions, petechial hemorrhages, and failure of 
wound healing Sulzberger found that large amounts of vitamin C will 
raise the sensitivity threshhold and that there will consequently be 
less danger of reaction to the use of the arsphenammes m syphilis 
Cornbleet 34 showed its value in the removal of melanin deposition of 
Addison’s disease 

Despite the many reports of the value of vitamin D in psoriasis, acne 
vulgaris, pemphigus and sclerodenna, in my hands it has been a failure 
It stimulates healing in x-ray bums 

Vitamin P is recommended m purpuras and for regulating vascular 
permeability, but not sufficient work has been done to prove this con- 
tention. 

Vitamins to be of value must be used in adequate dosage and 
though they apparently are harmless, we still have a great deal to learn 
about them They are expensive The lay public is thoroughly victim- 
ized and vitaminized by advertising propaganda, and it is the phys- 
ician’s place to stem this tide, unless a definite deficiency in the pa- 
tient is recognized 
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endocrines 

Recent advances m endocrinology when apphed to dermatolog) 
have initiated new concepts of therapy The influence of the endocrine 
glands on the skin and its appendages is well known Endocrine dys- 
function lias been frequently recognized by the cutaneous stigmata— 
loss of hair accompanied by a dry, scaly, infiltrated skin suggests hypo- 
thyroidism, the yellotv , bronze or amber color of the skin must lead 
to the discovery of a dysfunction of the adrenal glands, the poly- 
chromaac patch on the loner leg may prompt the diagnosis of diab- 
etes These monoglandular aberrations may respond dramatically to 
hormonal therapy However, the endocrine system is complex. No 
gland funcaons independently, they are closely interrelated, and a dys- 
fnncaon of one overthrows the normal hormonal equilibrium so that 
response from one endocrine preparaaon is often disappoinang 

The cutaneous changes at the menopause, namely the keratonc 
palms and soles, generalized pruritus and kraurosis, may respond 
dramaacally to estrogens, but often they do not Similarly in the male, 
the dry, scaly keratotic, prunac skm mav occasionally respond to 
androgens 

Acne vulgans appears at puberty and therefore suggests a possible 
endocrine dysfuncaon However, few youths escape the blemishes of 
this happy age, and it appears strange that nature should msatute 
pathologic endocrine funcaon at this penod of life. Affecting so many 
it is a fertile and profitable field for endocrine experimentation, and in 
my opinion dangerous for uncontrolled unscientific therapy The field 
of endocrine therapy in cutaneous diseases has tremendous possibiliaes, 
the response to fortunate selection of a hormone, and the giving of 
dosage previously determined by expenmentauon is often dramatic, as 
in the remarkable recovery after the use of 300 mg of testosterone 
propionate, when sulfa drags, penicillin and vitamins had failed in a 
> oung girl prostrated by a disseminated lupus erythematosus showing 
the complete picture described by Libman and Sachs. Only in care- 
fully studied cases of acne vulgans, however, as in all cutaneous dis- 
eases, should hormones be used, for they are potent substances, and 
their indiscriminate use ma) lead to disarerous results 


PHYSICAL THERAPY 

Light, x-ray and radium play an important role in dermatologic 
therapy Unsightly pigmentation may follow their use m acute erup- 
uons, and all physicians are cognizant of the severe rniurv to healthy 
tissue which results from their misuse J * 

The air-cooled lamp is useful m acne, erysipelas, mycouc and pyo- 
gemc infections, pityriasis rosea and vanons forms of alopecia. The 
water-cooled mercury lamp is used in p,tted scars resulting from acne, 
furuncles, carbuncles, ulcers, located patches of psorJL tubers- 
losis of the skin and nexus flammeus 
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The combination of crude coal tar and ultraviolet ray in the treat- 
ment of psoriasis has been used m Boston for many years with great 
temporary success The tar is rubbed into the skin before ultraviolet 
radiation Goeckerman , 85 however, perfected this treatment and first 
reported its success with patients at the Mayo Clinic 

CONCLUSION 

This article may seem to be one of destructive rather than construc- 
tive criticism However, it is the result of many observations made in 
private practice It is an attempt to add emphasis to the fact that many 
cutaneous diseases are self-limited, and are best treated conservatively 
with well-established beneficial methods of therapy It is not an at- 
tempt to condemn experimental research for new advances, but to 
advise the physician to wait for results obtained by scientific experi- 
mentation developed by recognized clinics especially equipped for 
this type of work 
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THE TREATMENT OF EPILEPSY 


William G Lennox, M D * 

In the treatment of every disease, increased knowledge about that 
disease brings new opportunities and added responsibilities for the 
physician Chemotherapy, for example, means added years of life for 
the patient, but also increased reading and study for the doctor Tragic 
is the fate of the patient whose doctor has not been able to “keep up” 
with newly gained knowledge 

In recent years the gains against epilepsy have been as real, in rela- 
tion to former knowledge, as those against infectious diseases, yet most 
patients, after visits to many doctors, are bewildered, discouraged, and 
still convulsing This need not be Epilepsy can no longer be classed as 
a “cause unknown” disease The physician has at; hand therapeutic 
weapons, both medicinal and social, which were lacking a dozen years 
ago By means of the electroencephalograph, he can now look behind 
the patient’s variegated and unpredictable seizures to the disordered 
electrical pulsations of his brain and thus gam a better insight into the 
type and extent of the disorder, and more intelligently select the drug 
most likely to succeed The half million epileptics m the United States 
cannot be treated by a few specialists The average epileptic must look 
to his own doctor, hoping that this doctor has sufficient interest in 
him and his problems and sufficient medical knowledge to give him 
treatment which is not traditional but modern 

Treatment of seizures cannot be instituted until two questions have 
been considered First, is this person really epileptic? Second, what 
conditions in this particular patient are responsible for his seizures^ 5 

IS THIS EPILEPSY? 

The diagnosis of epilepsy seems disarmingly easy because the word 
describes a symptom or group of symptoms Epilepsy is the Greek 
word for “seizure” so that any one who comes to his physician with 
the story of repeated sudden loss of consciousness, possibly with 
accompanying involuntary muscle movements or peculiar actions, is 
by definition an epileptic However, by common consent various 
seizure phenomena have been set aside as nonepileptic These include 
syncope, episodes which resemble syncope but are due to an irritable 
carotid sinus, periods of unconsciousness or amnesia due to hysteria, 
convulsions which occur m the course of toxemia of pregnancy, or 
uremia, or which are directly due to hypoglycemia, or to the ingestion 

From the Department of Diseases of the Nervous System, Harvard Medical 
School, and the Children’s Hospital of Boston 

* Assistant Professor of Neurology, Harvard Medical School, Vismng Neurol- 
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of a convulsant drug Isolated convulsions which occur with fever in 
cluldhood are not epilepsy, although they have something like a 10 or 
20 per cent chance of becoming so Excluded also are certain condi- 
tions which have some superficial resemblance to convulsive episodes 
but do not possess the cardinal feature of lost consciousness Examples 
are tetany or spasmophilia, chorea, sudden mnscnlar collapse (cata- 
plexy) which occurs in patients subject to narcolepsy, or inability to 
move on entering or leaving sleep (sleep paralysis) Strictly defined, 
localized convulsive movements without Joss of consciousness, jack- 
soman epilepsy, should be excluded. 

The diagnosis of epilepsy is made chiefly by exclusion (eliminating 
each of the above mentioned possibilities through careful history tak- 
ing and appropriate examinations) In addition, positive evidence may 
be supplied by the electroencephalograph, when this is available. 

In excluding conditions uhich resemble epilepsy, description of the 
seizure and of the surrounding events is of prune importance. Syncope 
almost always occurs when the person is upright, is preceded by 
symptoms of sympathetic perturbations, is attended by pallor and mus- 
cle flaccidity (except for a few dome jerks) and is not followed by 
after-symptoms. The carotid sinus syncope is ruled out by failure to 
produce the syndrome by pressing on the sinus Hysteria is set in an 
emotional frame, the convulsive movements are bizarre and conscious- 
ness is not entirely absent. However, hysterical convulsions or periods 
of amnesia and psychomocor epilepsy are easily confused Convulsions 
due to hypoglycemia should occur long after a meal and be pre- 
ceded by symptoms of hunger, weakness, sweating and fast pulse. 

Physical or laboratory examinations may demonstrate disorders of 
circulation which lead to cerebral anemia, disease of the kidneys with 
resulting toxemia or disorders of metabolism like hypoglycemia or 
hypocalcemia. By far the most important laboratory test in differen- 
tiating epilepsy from other conditions is the electroencephalogram. 

The Epileptic Kt-In diagnosing epilepsy by the description of the 
seizure, the physician must remember that there is no “typical" fit 
Individual seizures are almost infinitely varied Nevertheless certain 
separations are possible Clinical descriptions or electroencephalo- 
graphic (E.E.G ) tracings made during seizures permit segregation of 
epileptic seizures into seven types as m the accompanying table and 


SEVEN TIRES OF SEIZURES 

1 Jacbtmlm Eplltfty Concukive movements. or itr.utinm 
an extremity and spread upward m a 'narch- whde^Sa^t 
The seizure! may end here, or continue imo a grand mil wirh^n^,f re0Uncd 
nc5S - Electroencephalogram High valugc fast waves Win of f on5Clo y 5 ' 

Z Focal Fit A grand mal convulsion wtoSiu 1“ and 

uded, or with initial rorning of the head and wes to a wholly one 

aura Rich as a peculiar odor ElectroenrSbaWa^ “, ,OCaWg 

Fraud mal in free period posublj a foc4 of ? C ° rn ' ul, / on , “ ,n 

if this is in or near the cortex. tIy m In area of a lesion. 
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3 Grand Mai A convulsion, tonic and then clonic, involving the whole body, 
with unconsciousness Electroencephalogram Generalized high voltage fast waves 

4 Psychomotor , or Psychic Equivalent Seizure A period of amnesia with or 
without tome spasm or contortion of trunk muscles The person may appear to 

GRAND MAL SEIZURE 

HIGH VOLTAGE EAST WAVES 

ISO*. 

T0MC CL0N1C 


PETIT MAL SEIZURE 

fast wave ano spike 

, I soo 


PETIT MAL VARIANT 

SLOW WAVE ANO SPIKE 



PSYCHOMOTOR ATTACK 

HIGH VOLTAGE SQUARE ANO SIX PER SEC WAVES 

IS<V, 

A B I SEC 

1 \ 

Fig 162 —The four different patterns of waves observed during four different 
types of seizures, grand mal (including jacksonian and focal), pent mal (also 
called pykno-cpilepsy), peat mal variant (in which the association of seizure dis- 
charges and clinical symptoms may be vague or absent) and psychomotor In 
each case the left hand pornon of the tracing is the person’s normal record A 
and B in the bottom tracing represent different stages in this particular patient's 
seizure The horizontal hne at the bottom indicates one second, and the perpen- 
dicular lines at the right the signal made by 50 or 200 microvolts of current. 
(Gibbs, F A., Gibbs, E. L and Lennox, W G Arch Neurol & Psychiat. 41 
1111 [June] 1939) 

act in a normal manner, or be confused or mutter, make chewing monons, have 
a “running fit,” or become immobile with slow rotanon of the body Marufesta- 
aons are of extreme variety, often leading to the mistaken diagnosis of hysteria 
The panent has no memory of events during the attack and may be unaware 
that the attack has occurred 
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suggesting congenital maldevelopment of the brain, a story of birth 
injury, of cerebral or meningeal infections, or of certain cerebral dis- 
eases of later life, such as trauma, syphilis, tumors, or cerebral circula- 
tory disorders Second, a description of Jacksonian seizures or of aura 
or convulsive movements confined to one side of the body Third, 
neurological signs indicative of cerebral pathology Fourth, laboratory 
evidence of cerebral pathology derived from roentgen rays of the skull 
or of the ventricular system (pneumoencephalogram) or from the 
electroencephalogram In appraising the etiologic importance of brain 
pathology, the damage must have antedated the epilepsy, and not be 
merely the result of subsequent falls or convulsions 

The Electroencephalogram —Much the most important tool for deter- 
mining the diagnosis, and the causes of seizures, and in guiding treat- 
ment is the electroencephalogroph Unfortunately this technic will 
only slowly become generally available The apparatus is expensive 
and some widely advertised types are wholly unreliable The making 
of satisfactory records and their proper interpretation requires even 
more experience and skill than the electrocardiograph _ Artifacts may 
be confusing, the frequency and voltage of waves are modified by 
activity of brain or body or by sharp alterations in body chemistry, 
hence records must be made under standard conditions However, the 
cost and trouble involved in obtaining dependable brain wave tracings 
is as nothing compared with the cost of epilepsy and the difficulties of 
treating it without the aid of this technic 

As with most other laboratory devices the electroencephalogram 
supplements but does not supplant diagnoses made from the descrip- 
tion of seizures. The significance of a record varies with the degree of 
its abnormality In a group of 1260 patients diagnosed as epileptic 
on clinical grounds, m 13 per cent the electroencephalogram was 
considered normal, in 29 per cent the waves were only moderately 
slow or fast, and hence weakly support a diagnosis made on clinical 
grounds, in 20 per cent waves were very slow or fast, and hence sug- 
gestive of epilepsy In 38 per cent there were paroxysmal discharges 
of high voltage fast or slow waves, which are strongly suggestive of 
epilepsy Half of these records with seizure discharges (19 per cent 
of all patients) were of the alternating dart and dome formation, which 
is diagnostic of petit mal 

The relative significance of various patterns is shown by their dis- 
tribution in 730 adult epileptics, and in 1260 “normal” persons Thirty- 
tliree of the epileptics had tracings vnth bursts of high voltage waves 
(seizure discharges) for each nonepiieptic with this sort of tracing 
The corresponding ratio for tracings with very slow or very fast 
waves of usual voltage was 20 to one, and for tracings with mildlv 
slow or fast waves the ratio was two to one For normal tracings the 
ratio was one in the epileptic group to six in the normal group 1 In 
addition to giving substantial confirmation of the diagnosis in one-half 
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or more of cases, the electroencephalogram usually furnishes a clue as 
to the seventy of the condition, a rclativeh normal record presumably 
carrying a good prognosis The examination may also point to a local- 
ized cortical lesion, and may indicate the success of therapy, for the 
goal of treatment is to core not only the seizures but also the associ- 
ated cortical dysrhythmia Finally, as a hereditary trait, recordings of 
the brain waves may help in tracing the heredity of epilepsy and in 
advising about marriage and children. 5 * 


FOUR FRONTS OF FREEDOM 


Epilepsy needs to be attacked from all possible directions Four of 
these have well defined possibilities general hygiene and diet; neuro- 
surgery, drag therapy, and social-psychological therapy 

General Hygiene and Diet -Maintenance of a good physique, avoid- 
ance of physical exhaustion and regularity of living are desirable goals. 
Aside from the correction of any specific abnormalities of function 
discovered m the physical examination, only common-sense rules need 
to be adopted These refer to good posture, normal functioning of the 
digestive tract, regularity in habits of eating and sleeping, attention to 
proper exercise and recreation, and maintenance of a vigorous mus- 
culature. These are small items, but in the total reckoning are not 
above the attention of even the busiest of doctors. The diet should 
be adequate, but need not be specified unless constipation or other 
disturbance of function is present. In children a lugh fat, low carbo- 
hydrate (ketogemc) diet has often proved useful, especially for the 
control of petit mal Wartime rationing increases the usual difficulties 
encountered m administering this diet. Limitation of fluids (the dehy- 
dration treatment) has also been advocated, but is also difficult of 


execution and in effectiveness falls far behind the use of drugs. 

Surgical TraoVmenk— Only rarely is the evidence from a history of 
injury, of focal convulsions, or from pneumo- or electroencephalo- 
graph sufficiently strong to justify exploratory operation on the brain 
Jacksonian seizures are more likely to call for operation than focal 
seizures The most hopeful cases are slow-growing or cystic tumors, 
or scars involving the cortex, which are associated with localized 
rather than generalized cortical dysrhythmia The chances of success- 
ful removal of a lesion and the nearby nerve cells which form a 
focus of abnormal discharge must be weighed against the danger of 
the procedure and the chances of a residual paralysis. Patient location 
of the trigger point b> electrical exploration of the cortex and clean 
dissection is essential for success 


Jw^ er n e ?'° raQOn ‘ S UrGCnt or not de P= nds *e suspected 
pathology Delay in removing a tumor may imperil life Scar tissue, 

' traU ,' TU ° r P cn " ratin S gunshot wound should^ 

«ased early for according to Penfield, the area of gliosis at the per- 
iphery of a cicatricial area tends to extend for years. Simple se£Xn 
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of adhesions between the brain and meninges, or tying redundant 
blood vessels is of little or no avail With careful selection of cases 
and expert surgical technic (plus postoperative use of drug therapy) 
the removal of cortical scars or superficial tumors may result in virtual 
freedom from seizures for as many as two-thirds of the patients Any 
one contemplating neurosurgical attack on epilepsy should study the 
book by Penfield and Erickson 4 

Drug Therapy.— The chief hope of controlling seizures lies m im- 
proving the chemistry of abnormaly discharging nerve cells, through 
the administration of medicme The physician now has a number of 
drugs from which to choose Good results from treatment depend 
on discrimination in the choice of these and skill in determining the 
dosage best suited to the individual patient No medicme should be 
continued unless adequate trial demonstrates that seizures are fewer or 
less severe with than without it “Adequate trial” means daily use over 
months of time of each of the most effective drugs, each given in in- 
creasing amounts until either toxic symptoms appear— or seizures dis- 
appear After two or three years of freedom (and an improved electro- 
encephalogram) medicine may be stopped 

First we shall describe the various drugs and later discuss their 
choice 

Bromides, a phenomenal discovery when first used in 1857, are 
gradually assuming a place of historical importance only For most 
patients they are the least effective of the anticonvulsants and, when 
given in considerable amounts, may cause unpleasant acneform erup- 
tions and impair mental alertness In order to maintain a certain level 
of bromide m the body, the chloride intake needs to be kept constant 
A usual dose is 10 to 20 grains (0 6 to 1 2 gm ) of sodium or potas- 
sium bromide given three times a day in a watery solution 

Phenobarbital has been m use since 1912 It is also sold under the 
trade name of luminal at a considerable increase in price Phenobarbital 
has the advantage of being easy to administer After the optimum dose 
has been ascertained, patients may continue treatment for months or 
years with little supervision The side-effects of this drug are a scarla- 
tma-hke generalized rash, m the rare person who is allergic to it, or 
loss of mental alertness if the dose proves excessive Individual re- 
' actions vary widely Some patients experience uncomfortable drowsi- 
ness with as little as one-half grain a day, whereas other patients can 
take as much as six or eight grains without noticeable effect The drug 
may be used daily for many years without ill effect and without the 
establishment of habit. The amount may need to be increased from 
time to time When taken m huge amounts bv mistake or m suicidal 
attempts, the person experiences extreme ataxia and deep sleep amount- 
ing to coma Phenobarbital is dispensed in tablets containing y 4 , % 
or grains (0 015, 0 03 or 0 1 gm ) For daily oral use the average 
adult dose is 1% gram (0 1 gm ) which may be divided between 
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morning and evening or taken as a single dose at bedtime The prin- 
ciple is to build up a certain concentration in the body The drug is 
excreted slowly, so that frequent divided doses are neither essential 
not oftentimes desirable 

Pbenytom sodtwii (sodium diphenj lhydantoinate) is an American 
discovery, first used by Putnam and Memtt of Boston in 1938 * A 
trade name is dilanan sodium. This compound, nnlike the other two, 
has little hypnotic effect. On the other hand, administration and dosage 
require careful supervision because the dose giving fnll therapeuoc 
effect may approach that at which unpleasant side-effects appear 
The side-effect most frequently encountered is muscular incoordi- 
nation, expressed as nystagmus, or double vision, unsteadiness in gait, 
or giddiness There may also be gastric distress (for which an enrenc- 
coated capsule is available) Two or 3 per cent of patients, those who 
are allergic to the drug, have a measles-like rash or even a hemorrhagic 
eruption. Skin eruptions require prompt discontinuance of the drug, 
though if the skm reaction is mild, gradnal reinstatement is often pos- 
sible. Enlargement of the gums, a frequent complication m children, is 
not due to vitamin deficiency and can only be minimized by strict 
oral hygiene and frequent massage of the gums. Overgrowth of hair 
is seen occasionally in adolescent girls Rarely there may be loss of 
weight, drowsiness, fatigue, increased activity, or psychotic-like epi- 
sodes. The reason for these symptoms in isolated instances has not been 
demonstrated nor has there been satisfactory explanation for the fact 
that phenytoin sodium is not equally useful in all types of seizures. 

The potentialities of phenytoin sodium have not been fully realized 
because many doctors suppose that the dosage is similar to that of 


phenobarbita) or they fear side effects. Phenytoin (dilantm) sodium 
is dispensed in sealed capsules containing either % or 1% grains (0 03 
or 0 1 gm.) For adults the beginning dose is a 1% grain capsule taken 
two or three times a day with meals (and with plenty of water in the 
event there is gastric distress) The dose is then increased gradually 
at two- or three-month intervals until either seizures are controlled or 
unpleasant side' effects appear The dose is maintained at a level which 
is most effective or is just below the level of unpleasant symptoms 
For adults this is three, four or five 1% grain (0 1 gm ) doses daily 
and for young children a third of that amount Use over a period of 
> ears has not resulted m reported ill effects nor, in general, has there 
been failure of the drug to hold vantage points which were gamed 
initially As with phenobarbttal, the dosage may need to be increased 
“the seizures return For patients who do not experience gastric dis- 
tress two or more capsules may be taken together for the sake of con 

n^dl^ot rff" „ n 0S£ °f rtenytom which can be borne, 

is sail not effective, the addmon of phenobarbital gives additional 
benefit in approximately one third of the cases* Such add.aom how- 
ever, does nor permit reduction m the amount of phenytoin ^ 
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Mebaral (n-methylethyl-phenyl barbituric acid), m Europe called 
prominal, is sometimes used as a substitute for phenobarbital 7 Dis- 
pensed in tablets of % and 3 grains (0 03 or 0 2 gm ) from 3 to 9 
grains (0 2 to 0 6 gm ) may be given daily 
'Amphetamine (benzedrine) sulfate has been advocated in order to 
offset the sedative effect of anticonvulsants which are hypnotic, or 
perhaps when alcoholism, behavior or narcolepsy is a complication 
The dose is from 5 to 30 mg a day, taken mostly in the forenoon 
to prevent insomnia 

Caffeine can be taken as pills or more pleasantly as coffee, counting 
2 grains to the cup Dosage vanes from 5 to 15 grains a day taken with 
meals If too stimulating, or if definite results are not observed quickly, 
large dosage should not be maintained 
Glutamic acid is dispensed m large 5 grain (0 33 gm ) tablets The 
dose per day is 36 tablets (12 gm ) The amount is usually limited by 
gastric distress, allayed somewhat by liberal use of fluid 8 

Tndione (3, 5, 5-tnmethyloxazohdine-2, 4-dione, Abbott), de- 
scribed by Richards and associates, 0, 10 is not yet on the market, and 
will be mentioned under “petit mal ” 

Other drugs, some of considerable promise in animal observations, 
are now receiving clinical trial The report of Merritt 11 indicates the 
range which has already been covered i; 

Different Drugs for Differing Seizures —For many years quinine was 
given for all sorts of fever Now a certain drug is aimed at the cause 
of the given fever When only the sedatives bromide and phenobar- 
bital were available, of necessity one of these was given for all types 
of seizures, whether convulsive or not Other medicines are now at 
hand We know that different kinds of seizures are associated with 
different wave frequencies (see the figure) and that these frequencies 
are affected m opposite ways by opposite alterations of brain chem- 
istry Logically, therefore, a specific chemical should be chosen for 
the stabilization of specific cortical dysrhythmias and for specific types 
of seizures Essential knowledge for doing this is still lacking and wc 
must for the present depend on the method of trial and error Each 
case is a therapeutic experiment Open-minded individuality of treat- 
ment is a cornerstone of success However, much time and grief can 
be saved by an understanding of which drug is most likely to affect 
favorably a certain type of seizure 
Jacksonian and Focal Seizures —In spite of the successful surgical 
removal of an epileptogenic lesion, supplementary drug therapy mav 
be required Phenytom sodium is the drug of choice, followed bv 
phenobarbital and bromides Because pathologic involvement of the 
brain is present, doses larger than average will be required 

Grand Mal —Here again dtlantm sodium is the drug of choice, then 
phenobarbital, mebaral or bromides Tf the case is a “fresh” one, and 
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immediate control of seizures is not essential, phenobarbital is used 
hrst because of the ease of handling and the relative infrequency of 


'side effects 

Control of status epilepticus (repeated convulsions) imposes par- 
ticular difficulties The patient is of course in bed and, if the condition 
has persisted more than six or eight hours, he has been given a cleansing 
enema and is receiving normal sabne or 5 per cent glucose solution 
intravenously As for anticonvulsants, 3 grains (0 2 gm ) of soluble 
phenobarbital (sodium luminal) dissolved in 10 cc. of water may be 
given parenterally three or four tunes in twenty-four hours. Long- 
lasting narcosis must be avoided Paraldehyde has the advantage of 
brief acttoa From 4 to 8 cc. are injected intramuscularly or very 
slowly intravenously, stopping when cyanosis appears If exhaustion 
threatens, the force of convulsions can be blunted by etherization 
or possibly by injection of curare (the last named is still experimental 
and is not here recommended) 

Psychomotor Seizures —Pbenytom sodttmi is not only the best 
drug, it is for most patients the only one for this type of seizure and 
is to be used without preliminary trial of phenobarbital The latter 
drug, given m large amounts, in some cases seems actually to induce or 
prolong the amnesic or psychoOc-hke episodes If the patient proves 
sensitive or allergic to the drug, or if it doesn’t control, phenobarbital 
should be tried, perhaps with the addition of amphetamine (benze- 
drine) sulfate to combat drowsiness, if the required dose of pheno- 
barbital is large. 

Petit Mal, Myoclonic Jerks and Akinetic Seizures —These three 
manifestations may be grouped together since in each the cortical 
dysrhythmia, when present, is of the alternate wave and spike variety 
However, persons, usually children, with akinetic seizures are more 
likely to have the slower, two per second formation m the routine 
record This, unlike the three per second variety, is not easily influ- 
enced by alterations of blood alkalinity, carbon dioxide, glucose or 
oxygen. Also, the akinetic seizures more often have a background of 
pathology than the pent mal 


The kctogcmc dirt is of definite value in many cases of pent mal 
Phenytow sodium may increase peat mal, and only the occasional 
patient with one of these three forms of epilepsy is helped by pheny- 
tom sodium, phenobarbital or mebaral, although each of these drugs 
is worth a trial, m order to discover that occasional paaenL 
In a minority of patients I have observed beneficial results m peat 
mal or myoclonic jerks from the daily administration of 10 to If 
grams of caffrme without other therapy Most patients, however, 
cither are not helped or are coo stimulated to continue Most striking 
has been the case of one young man with mvoclonus epilepsy whose 
jerks are so frequent and violent that for years he has been unable to 
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work on those days m which he does not drink from five to ten cups 
of coffee Intravenous injection of 0 5 gm of caffeine sodium benzoate 
stops at once both the jerks and the wave and spike formations of the 
electroencephalogram 

Price, Waelsch and Putnam 8 in 1943 reported six cases of petit mal 
and two of psychomotor seizures in which the addition of &l~g\utmmc 
acid to the patient’s other medication improved both the seizures and 
the dispositions of patients At first the authors believed benefit was 
due to an acidifying action of the drug, but later experience disproved 
this Until results on a larger senes of cases, and by other authors are 
reported, glutamic acid must remain as another “something that might 
be tried ” 

Amphetamine ( benzedrine ) sulfate has received favorable mention 
in the treatment of petit mal m children 

Tndione (3, 5, 5-tnmethyloxazokdine~2, 4-dione, Abbott) in my 
experience has had the most decisive inhibitory effect on petit mal 
(pykno-epilepsy), myoclonic jerks and akinetic seizures of anything 
so far tried The experience has been too short to judge of the long- 
term effects, either in stopping seizures or in producing unpleasant 
side effects Also, the medicine cannot be ready for the market for 
some time 

I have given this drug to thirty patients who were having petit mal 
(pykno-epilepsy) very frequently, five to fifty attacks daily, which 
had not been helped by one or the other of dilantin, of phenobarbital 
or of glutamic acid Because petit mal recurs many times a day the 
immediate results of therapy can be seen quickly, but m judging effects 
caution is required because of the fact that petit mal tends to disap- 
pear spontaneously before adulthood is reached These thirty patients 
have taken tndione for a penod of from one to twelve months Petit 
mal, myoclonic jerks or akinetic seizures have disappeared or prac- 
tically disappeared m two-thirds Nearly all experienced some im- 
provement, but in some the intervention of side effects (skin eruptions, 
nausea or sensitiveness to light) prevented continued use An unex- 
pected, but welcome, feature in several cases has been the failure of 
seizures to return after the drug was disontmued These observations 
on the effect of 3, 5, 5-tnmethyloxazobdine-2, 4-dione on the three 
types of seizures are only preliminary, and are mentioned here prin- 
cipally to illustrate the point that drug therapy in epilepsy is a fertile 
field which has not yet been adequately tilled 

Mixed Seizures —The patient who has both grand mal and petit mal 
presents a dilemma, for the best remedy for grand mal (phenytoin 
sodium) may aggravate petit mal In the presence of grand mal, petit 
mal may be disregarded and phenytoin sodium prescribed, phenobar- 
bital may straddle the dilemma, or a combination of phenytoin sodium 
and one of the drugs effective for petit mal may be tried Only patient 
testing will give the nght answer for the individual patient. 
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This section on therapy may end with mention of the most potent 
of remedies, that supplied by nature Brain waves become more sta- 
bilized, seizures tend to become fewer as the person grows older 
Social and Ptychologieal Treatment -The physician who examines and 
prescribes medicine for his epileptic patient has discharged only half 
of his responsibilities Efforts to control attacks are indeed the substan- 
tial core of the treatment, but attention must be paid to the doubts and 
fears which both possess and surround the patient fear of the seizure, 
which strikes without warning, fear of what people will say, of losing 
his friends and his 10b, of losing his mind, of never losing these hor- 
rible convulsions First the patient must be “strengthened in the inward 
man," given perspective, hope, courage and the will to win Parents, 
family and friends must be coached as to the proper measures and 
attitudes quiet and frank helpfulness without show of undue anxiety 
or the imposition of unnecessary restrictions, but with assistance in 
gaming an education and in maintaining employment and normal 
social relationships. A popular exposition of the essential facts about 
epilepsy and its treatment is in hook form 11 
The physician must evaluate the strength of the materials with which 
he lias to build Some patients are carefree to the point of neglecting 
medication and are impervious to the implications of their condition. 
Others who may be much more lightly affected are so discouraged 
and burdened with fear and shame that words of hope fall on thick- 
ened eardrums Parents may be selfish and thoughtful only of their 
own convenience and social position or they may be overfearful and 
solicitous to the point of neutralizing the best efforts of the doctor 
In most cases parents and other relatives are sufficiently intelligent 
and cooperative so that a forward-looking program can be earned out 
In a well ordered hospital or chiuc, soma! workers arc of great help 
Treatment of the whole person and nor just his seizures is expensive 
of time, but in the end nch rewards accrue to the physician who 
counts his income m grateful friends as well as in dollars. Physicians 
who follow their patients from youth into manhood and womanhood, 
as 1 have, wall realize with relief that tune is on the side of the patient! 
that seizures tend to get better, rather than worse, with the passing 
years. y m 


The further one gets from the family code the more difficult arc 
the adjustments Children of school age encounter ignorance and prei- 
itdice among teachers and the parents of other students Parents must 
make contact with principal and teachers and secure their cooperation, 
backed if necessary by a note from the doctor Continuance m school 
when attacks are infrequent, is a part of the treatment for most young- 
sters. The exceptional child who is overconsmentious or excitible or 
nenous about his work may need to be taught at home. 

Exercise of the mind u as important a therapeutic agent as manv of 
the drugs m common use Activity of nen c cdls route in proTcnon 
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of carbon dioxide and acidosis which tends to inhibit the abnormal 
electrical discharges which are the inward expression of observable 
seizures. For practical reasons also education and training are assets 
which tend to counterbalance the liability of seizures 

For those beyond school age, employment is important not only 
for the individual and society, but also for maintenance of morale and 
for its anticonvulsant influence. Muscular and mental activity is a 
therapeutic agent, a fact which needs to be continuously reiterated 
because for generations the dictum has been “quiet and rest.” 

The physician also has responsibility for the education of fellow 
physicians and the general public. He should encourage many of his 
patients to join the American Epdepst League which has its head- 
quarters at 50 State Street, Boston. By joining with others similarly 
situated, the patient and his family and fnends can aid in the important 
task of breaking down public prejudice, and in encouraging the medi- 
cal research which is essential for continued gams against epilepsy 
Physicians who have a continuing interest in this subject should also 
join the American Chapter of the International League Against Epi- 
lepsy* which, jointly with the American Epilepsy League, publishes 
the magazine, “Epilepsia.” The broader and more numerous the fight- 
ing points established against epilepsy the sooner will it be conquered 

CONCLUSIONS 

Epilepsy is no more enigmatic than diabetes or extrasystoles or old 
age. Sometimes neurosurgery , and always mental hygiene, are im- 
jxirtant aids to treatment, but success depends much on skill and indi- 
viduality in the administration of drugs. Epilepsy is a chemical dis- 
order to be treated in the main with chemical means. The different 
types of seizures— jacksoruan, focal, grand mal, psychomotor petit 
mal (pvkno-epilepsy), mvodomc and akmenc-may require different 
surgical or medical treatment. A new medicine, tndione, w hich is not 
' ct on the market, promises help for most patients whose seizures are 
of the petit mal (alternate spike and wave) variety Most jaauents who 
are treated as individuals, with consideration for the type of seizure 
and for the complicating psychological and social problems can be 
made relativeb free of seizures and of fear 
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great vessels is probably at least as high In any moderate-sized hos- 
pital with an active medical service in areas where rheumatic heart 
disease is prevalent, it is not unusual to encounter annually at least 
five or ten patients suffering from this disease 

Etiology —It is well known that this disease is usually caused by 
organisms of low virulence The organism encountered m about 95 
per cent of all cases is the nonhemolytic streptococcus, various species 
of which are normal inhabitants of the oral cavity and the gastroin- 
testinal tract of man Many of these species produce a greemsh dis- 
coloration when grown on blood agar Such organisms have been com- 
monly referred to as streptococcus viridans (alpha hemolytic strepto- 
cocci) Other species produce no alteration m the blood and have been 
termed indifferent streptococci (gamma streptococci) Rosebury has 
reviewed the recent attempts to arrive at a more precise classification 
of nonhemolytic streptococci, and his article may be profitably con- 
sulted by those who are interested m this problem 

Occasionally other organisms of low virulence are found to be the 
cause of subacute bacterial endocarditis Included in this group are 
Hemophilus influenzae, the various members of the Brucella group, 
the members of the genus Neisseria, Staphylococcus albus, and Strep- 
tobacillus moniliformis 

Predisposing Factors —With rare exceptions, subacute bacterial endo- 
carditis occurs only in patients with preexisting valvular heart disease 
Thus, about 80 per cent of cases occur in patients with rheumatic 
heart disease It is well known that patients who have had only one 
or two attacks of acute rheumatic fever, who have never suffered from 
marked congestive heart failure, and who have not developed auricular 
fibrillation are the rheumatic subjects most likely to develop subacute 
bacterial endocarditis There seems little doubt that the acquiring of 
tins disease is an accident that significantly shortens the life of just 
those patients with rheumatic heart disease who might otherwise have 
the best prognosis for longevity The studies of J uca and White have 
demonstrated that the interval between the first attack of rheumatic 
fever and death is shorter m patients dying of subacute bacterial endo- 
carditis than m any other group of adult patients with rheumatic heart 
disease 

Next m order of frequency the disease is encountered in patients 
with congenital anomalies of the heart or great vessels Occasional 
cases are seen m which the preexisting valvular lesion is due to syphilitic 
involvement of the aortic valve, even less common are cases in which 
the only abnormal changes in the valves are those due to athero- 
sclerosis 

Perhaps the best explanation as to why this disease occurs almost 
entirely in patients with preexisting valvular lesions is that advanced 
by Grant. Bv means of careful postmortem studies he demonstrated 
that minute platelet and fibrin thrombi can usuallv be detected on the 
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surface of the heart valves of patients with rheumatic and congenital 
valvular lesions Normal valves, on the other hand, rarely show these 
thrombi except in an occasional patient who has undergone a long, 
debilitating illness Grant postulated that such fibrin thrombi serve as 
a focus in which bacteria that gam transient access to the blood stream 
may become lodged and multiply and thus give rise to a typical bac- 
terial vegetation In normal hearts bacteria find no such prepared lodg- 
ment, and ass a result they are eliminated by the normal antibacterial 
activity of the blood without having an opportunity to gam a foothold 
and multiply 

Pathogenous —When the predisposing factors mentioned m the pre- 
ceding section are present the critical poult in the pathogenesis of 
subacute bacterial endocarditis becomes the mechanism whereby bac- 
teria gain access to the blood stream and thus secure the opportunity 
to localize on the heart valves It is now appreciated that transient, 
asymptomatic bacteremias are mnch commoner than was once sup- 
posed Thus, it has been demonstrated that in the first five minutes after 
tooth extraction in 15 to 70 per cent of patients various organisms, 
most frequently nonhemolytic streptococci, can be cultured from the 
circulating blood The poorer the condition of the patient s gums the 
more likely is bacteremia to occur Simple massage of the gums or 
vigorous mastication may at times be sufficient to give rise to bac- 
teremia. After tonsillectomy, after abdominal operations, or after 
manipulative procedures involving the genitourinary tract transient 
bacteremia may also be detected, although with less frequency 
Once attention was directed to the possible role that such episodes 
might play in the pathogenesis of the disease, it was not long before 
physicians began to report cases of subacute bacterial endocarditis in 
which the onset of the disease could be definitely associated with one 
of the precipitating incidents that have been mentioned Careful his- 


tory taking has revealed that m no less than 25 per cent of patients 
who develop subacute bacterial endocarditis the onset of symptoms 
follows closely the extraction of one or more teeth. In a smaller group 
of patients, the disease has been shown to follow other operative pro- 
cedures or uncomplicated upper-respirators infections While our 
knowledge of the precipitating factors is increasing, it must be ac- 
knowledged that in more than half the patients with subacute bacterial 
endocarditis even the most careful history fa,| s to reveal the moating 
injury that produced the bacteremia * 


Clinical Manifestations -The symptomatology „f subacute bacterial 
endocarditis is essential^ that of a chronic infection, the gradual dosvn- 
ward course of the illness being punctuated from Me toimebvcn 
bolic episodes of loser or greater magnitude. The duration of the dis- 
ease vanes from a few weeks to more than a year The at erase dima- 
nou m untreated cases is approximately six months 
The classical picture presented h> a moderately advanced case ss a 
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familiar one and is easily recognized The patient is listless and wasted 
There is fever, usually of the remittent type, and night sweats may be 
severe Pallor is marked Clubbing of the fingers and toes is common 
Petechiae are found in the conjuncture, ocular fundi, oral mucosa, 
and skin Osier’s nodes may be present, as well as splinter hemorrhages 
beneath the nails The examination of the heart almost always reveals 
the signs of antecedent valvular disease The spleen is usually palpable 
Embolism produces severe pain or marked disturbances in function 
of the involved part. 

Such well known manifestations of the disease require no special 
comment During the early weeks of the infection, however, the 
pathognomomc stigmata of subacute bacterial endocarditis are fre- 
quently absent, and Christian has recently directed attention anew 
to the fact that the presenting symptoms during the early phase of the 
disease may be quite nonspecific In reviewing a large senes of cases, 
he found that m 52 per cent the earliest symptoms were malaise and 
fever, m 32 per cent joint or muscle pains, and m 16 per cent nausea 
or loss of appetite In the majority of these cases the correct diagnosis 
was not made until the disease was moderately far advanced Among 
the incorrect diagnoses that were entertained for longer or short 
periods were those of influenza, gnppe, typhoid fever, tuberculosis, 
undulant fever and acute rheumatic fever 

Christian has rightly urged that m any patient with valvular heart 
disease who has fever lasting more than one week that has not been 
fully explained, the diagnosis of subacute bacterial endocarditis should 
be strongly suspected and a blood culture be obtained 

Complications —The complications of the primary disease that may 
occur in subacute bacterial endocarditis are too numerous to be re- 
viewed in detail Large emboh may seriously impair the function of 
any organ Three important complications may be briefly mentioned 
The implantation and subsequent proliferation of bacteria on the walls 
of the large or small arteries may occur and result m the production 
of mycotic aneurysms Such aneurysms may rupture and give rise to a 
fatal hemorrhage. 

Pathologic changes in the kidney are encountered with great regu- 
larity Usually the lesion is of the focal embohc type and has no sig- 
nificant effect on renal function In 10 to 20 per cent of cases, however, 
a true diffuse glomemlonephntis develops, and in such instances signs 
of impaired renal function appear and the patients not infrequently 
die m uremia For reasons that are not at present clear, this complica- 
tion is most apt to occur in so-called “bactena-free” cases 

A diffuse myocarditis apparently due to the embolization of the 
small branches of the coronary arteries may occasionally be present, 
and if extensive may give rise to the development of severe congestive 
heart failure Although not an actual complication of the bacterial 
infection, it should be recalled that acute rheumatic myocarditis also 
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may and frequent!;, docs exist concomitantly with subacute bacterial 
endocarditis 

Diagnoru.— The diagnosis of subacute bacterial endocarditis is most 
firmly established by culturing the infecting organism from the blood 
In patients who present typical clinical findings rwo positive blood 
cultures may be considered sufficient to substantiate the diagnosis In 
more obscure cases the diagnosis is made with more certainty when the 
same organism is recovered in three or more cultures 

In 85 to 90 per cent of cases the physician can recover the organism 
from the blood without difficulty Incubating the cultures m an at- 
mosphere containing an increased concentration of carbon dioxide 
often facilitates the growth of nonhemolytic streptococci A simple 
candle jar will usually provide a sufficiently high carbon dioxide con- 
centration for this purpose. 

In 10 to 15 per cent of cases, however, it is well known that repeated 
cultures of the blood fail to reveal the presence of organisms, although 
bacteria can be readily cultured from the vegetations on the valves at 
autopsy Such cases have been called “bactena-frce” cases. Two expla- 
nations have been advanced to account for the failure to recover the 
organisms from the blood during life. One is that the high antibody 
titer of the blood that is usually present m this disease results m the 
death of the bacteria as soon as they are swept out into the circulating 
blood, the organisms that remain in the vegetations being protected 
from the bactericidal action of the blood by the surrounding mesh- 
work of fibrin. The other explanation for the occurrence of “bactena- 
free’ cases is that the organisms that are liberated from the vegetations 
are so few that they escape detection m the blood culture. 

In ‘Tactem-free” cases the diagnosis must be made from the chmcal 
findings It is important that this necessity be recognized, since other- 
wise such cases may be deprived of effective treatment. 


GENERAL CONSIDERATIONS REGARDING PENICILLIN THERAPY 

Susceptibility of Nonhemolytic Streptococci to Penicillin -It is well 
known that penicillin is selective in its antibacterial action, being quite 
potent against certain organisms and having little or no effect against 
others. As in other infections penicillin can be expected to be effective 
m the treatment of subacute bacterial endocarditis only when the m 
fecting organism is susceptible to the action of the drug 
Fortunately, it has been shown that most species of nonhemolytic 
streptococcus are susceptible to pcmcilbn More than 90 ner cen't of 
the organisms so far tested have been completely inhibited in vitro by 
concentrations of 01 unit or tes of penicillin per cub.c centimes 
It should be noted, however, that enterococci have usually shown a 
high degree of resistance to penicillin and may not be inhibited by 
concentrations of penicillin of five units or more per cubic cenMetcr 
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Mechanism of Action —In the treatment of disease, therapy is most 
effective when the precise mechanism whereby an agent effects recov- 
ery is understood Such knowledge makes possible the planning of a 
rational program of treatment Our understanding of the manner in 
which penicillin acts in subacute bacterial endocarditis is sail incom- 
plete 

Two possible mechanisms of action may be suggested ‘'One of these 
takes into account the natural tendency toward the organization and 
fibrosis of vegetations that is observed even m untreated cases of sub- 
acute bacterial endocarditis Tt is possible that the prolonged adminis- 
tration of penicillin in adequate doses inhibits the growth and multi- 
plication of bacteria on and near the surface of the vegetations, while 
granulation tissue growing up from the base of the vegetation and 
endocardium growing over its surface result m healing of the lesion 
It is conceivable that if healing occurs m this manner, the “healed” 
lesion may contain bacteria that remain viable for a period of time 
but are well walled off and therefore incapable of causing further 
injury 

Such a mechanism is in accord with the observed clinical fact that 
although treatment with penicillin m most cases of subacute bacterial 
endocarditis renders the blood culture sterile within twenty-four to 
forty-eight hours, if treatment is not continued for a period of weeks, 
the blood culture again becomes positive within a short tame after 
penicillin is withdrawn 

The second possible mechanism that can be suggested is that pen- 
icillin penetrates all parts of the vegetation and sterilizes the lesion by 
killing all bacteria present In support of this mechanism evidence can 
be advanced that high concentrations of penicillin in vitro have a bac- 
tericidal action The dosages usually employed m the successful treat- 
ment of subacute bacterial endocarditis, however, do not provide con- 
centrations of the drug sufficiently high to produce such an action 
Even if such large doses were used, it is doubtful that the drug could 
penetrate the dense masses of fibrin commonly encountered m vege- 
tations f 

While it cannot be denied that this second mechanism may at 
ames be operative, since clinical experience with the administration of 
very large doses of penicillin over short periods of time has been 
limited, the observations to date indicate that the inhibition of the 
organisms present in the vegetations for a period of time sufficient to 
permit the organization and endothekahzation of the lesion is the more 
likely explanation for the manner m which penicillin effects recovery 
m subacute bacterial endocarditis 

General Outline of Treatment —Because not all species of nonhemo- 
Ivnc streptococcus encountered in subacute bacterial endocarditis are 
sensitive to penicillin, it is important at the outset of treatment to test 
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each patient s organism for its sensitivity to the drug This test can be 
easily performed by a slight modification- of the method described by 
Rammelhamp and Mason. 

In. thu procedure, a standard solution of pe rnal li n con ta i n i n g 20 units per 
cubic centimeter is prepared by suitably diluting one of the preparations of 
penicillin that are available for thefapeuoc purposes Fifteen small stenle test 
tubes ate placed in a rack and into each robe 0J cc of nutnent broth is pipetted 
To the first tube Od cc of the standard solution u added, and after thorough 
tnmng serial dilutions are made in the usual manner 

The inoculum of the organism to be tested is prepared by diluting a twent) - 
four hour culture so due the inoculum contains between 10 000 and 100 000 or- 
ganisms per cubic centimeter After the dilunon has been made, defibnnated 
hone or rabbit blood is added to give a final concentration of 1 per cent. Five 
tenths of a cubic centimeter of the moculom is then pipetted into each test 
tube. The tubes are shaken well and incubated for eighteen to twenty four hours, 
at the end of which tune the tubes ate examined for gross evidence of growth. 
Subcultures ore made on blood agar from several rubes near the end pomt- 
thac is, the tube with the lowest coocentranon of penicillin that shows no growth. 

The test Is read by determining the tube containing the least penicillin in 
which no growth is obtained on subculture. The amount of penicillin in this 
tube represents the minimum concentration of penicillin per cubic centimeter thar 
will just completely inhibit the growth of the organism tested 


This simple test can be performed by any bactenologic laboratory 
Since its performance requires a minimum of seventy-two hours after 
the organism has been isolated from the blood culture, the physician 
may prefer to begin treatment once the diagnosis has been established 
and later make such modifications in dosage as the results of the sen- 
sitivity test indicate. 

Dosage — Clmical experience has demonstrated that in patients whose 
organisms are inhibited by 0 1 umt or less of penicillin per cubic centi- 
meter a daily dosage of 200,000 units is usually adequate. However, 
now that penicillin is freel) available, it appears to be safer to use a i 
slightly higher dosage, although in most cases there seems to be little 
reason to increase the dosage beyond 300,000 units a day In patients 
whose organisms are less sensitive to penicillin considerable experi- 
mentation is frequent!) necessary to find a dosage that will sterilize 
the blood 

Methods of Administration —While we have employed various meth- 
ods of administration, it is our present belief that the intermittent m- 
tramuscvlar method is the most satisfactory and convenient one. Wien 
tlus method is used, the total dail> dose is divided into equal doses 
that are given even two or three hours throughout the day and night 
By using a penicillin solution of high concenaaaon-for example, 
25,000 units per cubic centrnieter-the volume of the individual doses 
can be kept small and the discomfort caused b> the injections be re- 


duced to a minimum 
AVc hate also cmploscd continuous intravenous and continuous in- 
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tramuscular infusions m our studies At the moment we do not believe 
that they offer any particular advantage They are difficult to regulate, 
and necessarily result in a certain degree of immobilization of the 
patient. 

Duration of Treatment.— From our experience it is our behef that 
treatment should be continued for a minimum of two weeks and 
preferably for three after the blood culture has become sterile In a 
few cases more prolonged treatment has been necessary In such cases 
it has been our feeling that either the size of the vegetations or pecu- 
liarities in the histology of the lesions have produced a delay in or- 
ganization and endothekakzation that has made necessary the longer 
periods of treatment 

Other Specific Therapeutic Measures —There is as yet no experience 
that indicates whether the simultaneous administration of one of the 
sulfonamides with penicillin is of any value This problem cannot be 
satisfactorily evaluated until more is known about the effect of pen- 
icillin therapy alone in the treatment of this disease The same can be 
said for the use of artificial-fever therapy 

Regarding the use of anticoagulants such as heparin or dicumarol, 
sufficient evidence has accumulated to indicate that these agents do not 
enhance the action of peqicilbn and that the results obtained when 
these agents are used are no better than when penicillin alone is given 
It is also well known that the use of these agents may be hazardous 
It may be said, therefore, that anticoagulants have no further place in 
the treatment of subacute bacterial endocarditis 

Supportive Treatment— Patients with subacute bacterial endocarditis, 
especially those seen late m the disease, present many of the features 
of chrome illness that require careful management If the patient is 
havmg high fever, bed rest is advisable In other cases the degree of 
activity allowed may be adjusted to the patient’s strength Patients 
who have lost weight should be provided with a nourishing diet, and 
m those with severe anemia blood transfusions may be indicated 

The use of digitalis and the restriction of the salt and fluid intake 
may be necessary m patients who show signs of a cardiac failure 

The careful management of convalescence in patients who recover 
from the infection is of the greatest importance When treatment has 
been completed, even though the blood culture remains sterile and the 
vegetations may be assumed to have healed, the majority of patients 
stall suffer from the residual effects of the chrome debilitating illness 
through which they have passed In most instances several weeks, 
or more often several months, of convalescence are required before 
the patient has fully recovered his strength and energy It is important, 
therefore, that his activities be regulated during the period of con- 
valescence If the situation is fully explained to the patient, needless 
discouragement at his failure to make more rapid progress can be 
prevented 
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PRESENTATION OF CASES 

In the space reniaining Me propose to present several cases that we 
have treated, which illustrate the principles that have been enumerated 
above and that also bring out some of the special problems encoun- 
tered in the treatment of subacute bacterial endocarditis with pen- 
icillin. The first case selected is one of several that have shown rapid 
and progressive improvement under penicillin therapy 

Cue 1-K B., a 47 year old woman, had never had a recognised attack of 
acute rheumatic fever At the age of II she was told that she had a heart mur- 
mur She remained well, without any symptoms referable to the heart except for 
the occurrence of mild cardiac decompensation doting the last enmester of her 
fourth pregnancy fifteen yean before tbe present illness. 

6UBACUTC BACTERIAL ENDOCARDITIS 



Fig 163 (Case 1) -Clinical cootie of a patient until sobacute bacterial endo- 
carditis who responded promptly to treatment. The patient received 25 000 units 
of penicillin intramuscularly every three hours for twenty-one days The total 
dosage was 4,200,000 units. The patient has been followed for one year and hat 
remained well 


Sateen weeks before admission to the Evans Memorial Hospital, without any 
known preapnaung event, the panent developed generaltzed muscular aching 
and malaise. One week later she begin to have afternoon fever often as htgh as 
103 F, and severe night sweats. She was gradually forced to reduce her activity 
and for a month poor to admission she had nrnmned m bed. Tbe patient was 
not aware of any embolic phenomena Two !T 

antnher hojttal, where the” blood culture £££* 

coccus vindatH. She had lost 10 pounds during her illness. “'P 

weS"^^^ Ul /nitre 

nr mucous membranes. There was marked dobS^of die fin^n^d "tc^ ^e 
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heart was slightly enlarged in the region of the left ventricle The rhythm was 
regular A grade 3 systolic murmur was present at the apex and was transmitted 
to the axilla No diastolic murmurs were heard The pulmonic second sound u as 
accentuated The spleen was palpable 2 cm below the left costal margin 

Laboratory studies revealed the hemoglobin to be 9 5 gm , the hematocrit 33 
per cent, and the white-cell count J850, with a normal differential count The 
examination of the urine was negative Two blood cultures were positive for 
Streptococcus vindans This organism was tested for its sensitivity to penicillin 
and was found to be completely inhibited by 0 04 units of penicillin per cubic 
centimeter 

Course —The hospital course is shown in Figure 163 Treatment with penicillin 
was begun on the 5th day and was continued for 21 days The dosage was 25,000 
units, administered intramuscularly every three hours 

Twenty-four hours after the beginning of treatment the blood culture was 
negative, and it remained negative thereafter Seventy-two hours after the be- 
ginning of treatment the patient felt much better and was aware of an increasing 
interest in her surroudings 

Despite the fact that a low-grade fever persisted, the symptomatic improve- 
ment was progressive The day after treatment was completed the patient was 
allowed to sit up in a chair for a few minutes, and thereafter her activity was 
gradually increased, without ill effect After treatment was discontinued, the rec- 
tal temperature did not go above 100° F , and except for one reading remained 
below dus figure No embolic phenomena were observed before during, or 
after treatment. 

The patient was discharged ten days after the completion of treatment At 
this time she enjoyed a sense of well-being but still felt weak Physical examina- 
tion at discharge revealed no change in the clubbing of die fingers or in the 
heart murmur The spleen was barely palpable and remained so for the first 
month after treatment Two months after leaving the hospital the patient had 
regained her normal weight and was beginning to do light housework By the 
fourth month the patient had fully recovered her strength and had resumed all 
her normal activities During the last eight months she has felt entirely well In 
this time the clubbing of the fingers has gradually receded and is now barely 
detectable Frequent blood cultures have been taken during the year that has 
elapsed since treatment was completed Thev have all been negative 

In summary, this patient had had known valvular heart disease for 
thirty-six years but had remained well, except for a brief episode of 
cardiac decompensation, until the onset of the symptoms of subacute 
bacterial endocarditis at the age of forty-seven Treatment with pen- 
icillin was begun sixteen weeks after the development of the first symp- 
toms The total dosage of penicillin was 4,200,000 units, given over a 
period of twenty-one days The blood culture became permanently 
negative twenty-four hours after treatment was begun, and the patient 
noted definite subjective improvement fortv-eight hours later A low- 
grade fever persisted until treatment was discontinued, and the spleen 
remained palpable until one month later The patient had recovered 
her full strength and had returned to her normal activities four months 
after the completion of treatment She has remained well for a period 
of one year 

Four of our other patients have shown a similar prompt response 
to the schedule of treatment followed m this case, and have remained 
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well now for periods varying from eight to sixteen months While it 
is still too early to arrive at any final conclusions, the experience to 
date indicates that roughly half of the patients with subacute bacterial 
endocarditis caused by nonhemolytic streptococci respond to treat- 
ment in the same satisfactory fashion as did the patient that has just 
been presented In the other roughly 50 per cent of cases the response 
is not so satisfactory and more difficulties are encountered We shall 
devote the rest of this paper to discussing the cases that we have 
treated who have presented particular problems 
The next case is that of a patient who while apparently making a 
satisfactory response to penicillin therapy died suddenly on the ninth 
day of treatment. , 


Cast U — M W, a 36 year old woman, had had a single attack of acute rheu 
mane fever at the age of 13 Following this attack she developed the signs of 
mum! stenosis, hot had no symptoms of cardiac decompensation and remained 
well uqoI the onset of the present illness. 

Six weeki before admission, the patient began to lose her appetite and noticed 
increasing fatigability There was no known antecedent illness or operation. The 
patient continued to work as a secretary onul three weeks later when she be- 
came aware of feverishness in the afternoon and developed mild night sweats. 
These symptoms continued Three daya before entry a blood culture was ob- 
tained and was found to be positive for Streptococcus vindans On the day be- 
fore admission there was a sudden appearance of numbness and weakness of the 
fingers of the left hand The patient had lost 10 pounds in weight daring her 

On physical esaminaoon the patient appeared to tie only slightly ill The ibm 
was moderately pale. One petechia was seen on the abdomen. Examination of the 
heart revealed slight enlargement in the region of the left ventnde and pulmo- 
nary conux The rare was rap.d the rhythm was regular except for occasional 
premature beats Presystohc and systolic murmurs were heard at the apex. The 
pulmonic second sound was accentuated There were no aomc muimmx The 
longs were normal. The liver and spleen could not be felt. There nn 
of cardiac decompensation. There was modern w^n« 0 f £ fcftfcK 
fingers. The deep tendon reflexes were hyperactive and eoual , ( 

pathologic reflexes. There was no clubbing of the oTlcL 00 

Laboratory studies showed the hemoglobin to be 10 trm rt,- j ,, 
3,400/XKk and the white cell count 13,000, with 80 Dor rSl’rwU 1 < i cl count 
leukocytes. Urinalysis was negative except for a tymorphoni udear 

to uged sediment. The nonprotein mt^en wa, 

vultures doting the first ♦ hospital days were Wood 

the colony counts varying from 11 to 24 coIornS per 

gamsm when tested for its sensnmty to nemcilhriiL r centimeter This or 
inhibited by 0IH units per cubic cJLncto^ ftmnd *° ** completely 

Course —During the first four hospital dais the r . 
elevated above 101 r, spring to 103 or 1M J*mperarure was commually 
treatment with penicillin was begun, 200X00 imir. , evening On the fifth day 
twenty four hour period by means of a dm? “* muTOr fd » each 

total twenty four hour TOlnmc of mfonou^MM e? mfaao °- T! " 

Wthrn twenty four horns after the banm,™ 
liecame normal and it remauicd normal thereat a treatment temperature 
nme was soil posraic but forty -eight hoursafre^ ^ co!cur ' taken at this 

"c tne beginning of treatment the 
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blood culture became negative Daily blood cultures thereafter showed no 
growth 

Coincident with the fall in temperature the patient noticed progressive sub- 
jective improvement Her course continued to be extremely encouraging until 
the afternoon of the ninth day of treatment, when she suddenly complained of a 
severe headache and began to vomit Within an hour she became comatose, and 
four hours later respirations ceased A lumbar puncture performed two hours 
before death revealed a grossly bloody spinal fluid 

The important postmortem £ndmgs were confined to the brain and heart. 
There was an extensive area of subarachnoid hemorrhage over the right hem- 
isphere connecting with an area of softening in the right temporal lobe contain- 
ing a fresh blood clot. The vessel responsible for the massive hemorrhage could 
not be identified 

The heart weighed 420 gm The aortic, tn cuspid and pulmonic valves were 
normal The leaflets of the mitral valve were fused, and the free edge of the 
valve was rolled and thickened Along the entire valve margin was an irregular 
row of soft, finable, grayish-red vegetations, each approximately 1 mm in diam- 
eter In one area on the auricular surface of the valve was an area measundg 
2 0 by 12 cm that was completely covered with sessile vegetations Cultures of 
the vegetations were positive for Streptococcus vmdans 

In summary, this patient had been ill for only six weeks when treat- 
ment with penicillin was started Her general physical condition was 
fairly good, and the infecting organism was sensitive to penicillin The 
response to therapy was satisfactory, and she was making good prog- 
ress when she suddenly died from a massive cerebral hemorrhage 
on the ninth day of treatment, presumably the result of a rupture 
of a mycotic aneurysm of the right middle cerebral artery or one of 
its branches 

So far as could be determined either before or during treatment, 
there was every reason to expect that this patient would do as well 
as did the patient in Case I Unfortunately, her favorable course was 
interrupted by a fatal complication that was not amenable to chemo- 
therapy One may of course reasonably speculate as to whether earlier 
treatment might not have prevented the development of this compli- 
cation One may predict, however, that in a fair proportion of patients 
treatment will not be started until after complications similar to this 
one have developed Such cases are certain to limit the number of 
recoveries that can be effected by chemotherapy 

Another important point illustrated by this case is that the failure to 
cultivate the organism from the circulating blood, even over a period 
of one week, did not mean that the vegetations had been sterilized 

Just a week after this patient died, we had another experience that 
further demonstrated the fact that subacute bacterial endocarditis 
frequently presents complications that cannot be treated with chemo- 
therapy A 30 year old man with subacute bacterial endocarditis 
caused by a nonhemolytic streptococcus that was sensitive to penicillin 
was admitted for treatment after he had had symptoms for eight 
months As in Case II there was a satisfactory immediate response to 
treatment, with a clearing of bacteria from the blood stream and a re- 
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mm of the temperature to normal within nventy-four hours On the 
third day of treatment the patient suddenly developed acute cardiac 
failure with pulmonary edema Treatment with digitalis and o cr 
measures resulted in temporary improvement, but the patient died m 
cardiac failure three days later 

Occasionally after apparently responding satisfactorily to a course 
of treatment, a patient suffers a relapse with a return of symptoms and 
positive blood cultures Such relapses may occur at am time from a 
few days to several months after treatment has been completed In 
such cases further therapy is indicated It has usuallv appeared desirable 
with the second course of therapy to increase the daily dosage of pen- 
icillin and to give a more prolonged course of treatment. 

The next case illustrates the successful response to a second course 
of treatment by a patient who relapsed after the first course. This case 
is also of interest because on the basis of the history, physical ex- 
amination and laboratory studies it was impossible to detect anv 
evidence of antecedent heart disease. 


Case IIL-H H-, a <53 year old man, had never had any symptom* suggestive 
of acute rheumatic fever He had seen his physician for minor complaint* at fre- 
quent intervals over a penod of many yean, but no cardiac abnormalities had 
ever been detected One month before the onset of the present illness a tooth 
had been extracted under local anesthesia. Four weeks later the patient became 
aware of a feeling of increased fatigability hut continued with his work. After 
nx weeks of feeling poorly he consulted his physician, who found his tempera- 
ture to be 991 F but could detect no cause for the fever or symptoms. One 
week later there suddenly developed pain and an area of redness over the dorsum 
of the left foot. This gradually disappeared. Two weeks later another tender 
painful spot appeared w the palm of the right hand. The patient had mDd chilly 
sensations at this tunc, but the temperature was never higher than 1004 F and 
was usually less than 100 F 

During the next two months the pauent continued to feel weak and tired bat 


kept on with his work. Four months after the onset of the first symptoms a 
Wood culture was obtained and was found to be positive for Streptococcus 
van dans. A second culture taken four days later was also positive, and the patient 
was admitted to a local hospital, where he received 12,500 units of penicillin 
(100,000 units a day) intramuscularly every three hours for fourteen day’s. Blood 
cultures taken every three day’s after treatment was begun were negative. The 
temperature remained below 994 F„ and the patient noted a definite improve- 
ment in well-being On the eighth day of treatment there was a (trull embolus 
tn the left fourth toe. At the completion of treatment the patient was discharged. 
A blood culture taken two days later was negative. 

the P«Knt n«ed a return of malaise and low-grade 
!!” £, tW “'tore taVcn two day, brer was posmre for Streptococcus vtr- 

H. Tl 7" t0 A ' OTOrui Hosp.tal for further 

treatment. He had lost no weight during this illness. 

Physical examination was essentially negative. Th*r* , . 

.bn or mucous membranes. The heart u-as not enlarged, the ThT-th^* 13 ^ 1*“ 
the sounds were of pood qutlity and there wtreTnm^^ IT a 

Thm w d0bh "e * ** *«•« or £, SM 
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Laboratory studies showed the hemoglobin to be 14 2 gm, the hematocrit 43 
per cent, and the white cell count 8900, with a normal differential count Urin- 
alysis was negative except for a few red blood cells in the centrifuged sediment 
The nonprotem nitrogen was 31 mg per 100 cc The blood Hinton test was 
negative An electrocardiogram was normal Fluoroscopic examination of the 
heart and a 7 foot roentgenogram of the chest revealed no abnormality of the 
heart or great vessels A blood culture taken on admission was positive for Strep- 
tococcus vindans, with 8 colonies per cubic centimeter of blood This_orgamsm 
was completely inhibited by 0 04 units of penicillin per cubic centimeter 

Cortrse —The hospital course is shown in Figure 164 During the first 72 hours 
penicillin was administered by continuous intravenous infusion at the rate of 
300,000 units a day This method had to be abandoned at the end of that time 
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Fig 164 (Case III) —The second course of penicillin treatment in a patient 
who had relapsed one week after the completion of the first course Following 
the second course he has remained well for ten months This case was of con- 
siderable interest because there was no evidence of pre-existing valvular heart 
disease 

because of the development of a severe thrombophlebitis at the sites of the in- 
fusion For the next twenty-five days penicillin was administered intramuscularly 
at the rate of 2J,000 units every two hours During the tune that intramuscular 
therapy was given the pauent was ambulatory 

The blood culture became negative twenty-four hours after the beginning of 
treatment and remained negative thereafter After three days of treatment the 
pauent noted a progressive increase m well-being 

On the day that treatment was completed the pauent was discharged from 
the hospital During the next two months he gradually recovered his strength 
completely and at the end of that time returned to full-ume work He has been 
seen at frequent intervals for the last ten months Blood cultures have remained 
negauve and there has been no return of symptoms The exammanon of the 
heart is sull entirely negauve 
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This patient’s first course of therapy in the light of our present 
knowledge was obviously inadequate, and one could anticipate that 
m spite of the temporary improvement relapse would almost certainly 
occur The apparently lasting improvement after the second more 
intensive course of penicillin therapy illustrates the desirability of re- 
peating the treatment m patients who fail to respond to the first treat- ^ 
ment, particularly if there is any reason to suspect that the therapy has 
been inadequate. 

This case is also of interest in that it illustrates the mild, insidious 
course that subacute bacterial endocarditis occasionally pursues, and 
because so far as we have been able to determine the disease was en- 
grafted on entirely normal heart valves 
The next case presents a slightly different problem from the preced- 
ing one. The blood culture became negative after treatment was begun 
but became positive again et en while treatment was being continued 


Owe IV — D N, a 45 year old woman, bad never to her knowledge had any 
of the symptom* of acute rheumatic fever Two years pnor to the onset of the 
present illness the signs of mitral stenosis were detected on routine physical ex 
animation. There had been no symptoms of cardiac decompensation. Ten months 
before the onset of symptoms a tooth was extracted under local anesthesia 

The patient was m good health nnul five weeks before admission, at which 
time she had a shaking chill, followed by a temperature of 103 F For the next 
five weeks she had similar episodes of chills and fever at intervals of two to six 
day*. In the intervening period she «u afebrile and asymptomatic except for 
increasing weakness. One episode of fever was accompanied by the appearance 
of a painful red spot in a fingertip During the present illness she had lost 20 
pounds m weight. 

Physical examination showed a middle aged woman who did not appear ill 
Examination of the slan revealed 15 or 20 petechiae scattered over the body 
The lungs were clear The heart wo? enlarged to the left. The rhythm was regu- 
lar There was a faint crescendo presystokc murmur and a loud blowing systolic 
murmur at the apex. There were no aortic murmurs. The liver wxs palpable 
2 cm. below the nght costal margin and the spleen 3 cm. below the left costal 
margin. There were no signs of cardiac decompensation. There was no clubbing 
of die fingers or toes. 


Laboratory studies showed the hemoglobin to be 11 gm,, the red cell count 
4,000,000 and the white cell count 10400 with 89 per cent polymorphonuclear 
leukocytes. Unnalysl* revealed a 1 plus albumin «nd a few red blood cells m the 
centrifuged sediment. The nonprotem nitrogen was 28 mg otr 300 cc. Five 
coltura taken during the first week were positive for Streptococcus virfdans 
A colonycooot performed on one occasion showed 68 colonies per cubic cen- 
"m«er This organism -w» tested for its sensitivity to penicillin sod was found 
to be completed} inhibited by 0.08 unit* per cubic centimeter 

wa, C ^^\ h T? 1 .f 0ant ■fL 0 ,'™ m I T lre •« Treatment with penicillin 

STp i”? d °? gC ? 2Sm UIU « mttamuscnlarfy every 

three hour*. For the first three day's after the betnnrunrr nf v, \ 

culture was negative, but thereafter it again H°° d 

until the nineteenth da> of treatment, when the dosagT^, increased to 25.000 
urnts every two hour. Again the blond cultures sZ ^amT^Ttb^e 
onl> to become positive once again. After fifteen days thrinZL,? ..fn • 
trsnon was dunged from .monument inttamuwular m^cd^o a innnuom 
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alysis revealed a 1 plus albumin and microscopic hematuria The nonprotein 
nitrogen was 30 mg per 100 cc During the first week in the hospital five blood 
cultures were obtained, three of which were positive for Streptococcus vtndans 
This organism was tested for its sensitivity to penicillin and was found to be 
completely inhibited by 0 02 units per cubic centimeter 

Cojirse — When the first blood culture was reported to be positive, treatment 
with penicillin was begun The subsequent course is set forth m Figure 16<5 It 
can be seen that during the 160 days in the hospital the patient received four 
courses of penicillin, separated from each other by only a few days 

With the first course of treatment, which consisted of the administration of 
25,000 units of penicillin intramuscularly every three hours for twenty-one days, 
the patient showed definite improvement The blood culture became negative 
after twenty-four hours, and the temperature returned to normal after seven days 
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Fig 166 (Case V) — Clinical course of a patient who died of a cerebral em- 
bolus after receiving 45,000,000 units of penicillin during the course of 150 days 
While the blood culture was never permanently sterilized, this patient’s general 
condition showed very little deterioration during her long stay in the hospital 

Twelve hours after treatment was stopped the temperature rose to 102 4° F, 
and forty-eight hours later the blood culture again became positive Treatment 
with penicillin was thereupon resumed, 25,000 units being given intramuscularly 
every two hours When the paaent showed signs of improvement, the dosage 
v as reduced after ten days to 25,000 units every three hours Within three days 
the temperature again became elevated, and five days later a continuous intra- 
muscular infusion was begun at the rate of 200,000 units a day At this nme the 
spleen became palpable for a few days It had not been felt previously and after 
about a week it could not be felt again 

When the patient failed to improve the daily dosage was increased to 300,000 
units a day and was continued at this amount, first bv constant intramuscular in- 
fusion and later bv intermittent intramuscular injections, for thirty-seven days 
Ac the end of this time the patient had been under continuous therapy for fifty- 
seven days 
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Treatment war stopped for three days but was resumed as soon as the tern 
peramre began to nse. Three blood cultures taken during the nme that treat 
menr was omitted later proved to be positive _ _ 

The third course of penicillin consisted of a dail> dosage of 500,000 unto 
given in 12 divided doses at two hour intervals for fourteen days. The blood 
culture again became negative and the temperature returned to normal During 
this couise of treatment, however, showers of new petednae appeared almost 
daily v , 

Ai soon as treatment was stopped, the blood culture became positive, although 
the temperature remained normal for two days. As soon as it rose, treatment 
was resumed. It was now thought that the patient would probably have to receive 
penicillin treatment continually for many months if any hope was to be held for 
eradicating the infection Accordingly an effort was made to discover the mini 
mal dosage that would Veep the blood culture negative As can be seen from the 
chart, the dosage was gradually increased from 50 000 units every twelve hours 
to 50,000 units every two hours before the blood culture was rendered sterile 
After the blood culture had been negative for nme days the dosage was gradually 
reduced Sulfameraxine therapy was begun at this time, with the hope that the 
combined use of the two drugs would permit the use of smaller doses of pemefl 
Urn When the dosage of penicillin was reduced however the blood cultures 
again became positive. 

It might be stated at this point that despite the length of the illness the pa 
dent’s general condition had remained extremely good Except for the periods 
when the temperature was markedly elevated, she was comfortable and spent 
several hour* each day sitting up in a chair and walking about the ward During 
the latter part of the course, showers of new petechiae appeared almost daily, 
even at the times when the blood culture! were negative. 

After sulfameraxine had been given for seventeen days, the patient complained 
of increasing nausea and it was decided to discontinue the drug temporarily 
Five day’s later she suddenly complained of an excruciating headache, lapsed mto 
coma, and died one and one-half hours later An autopsy was not obtained 


This patient received a total of 45,000 000 units of penicillin in the 
course of 150 days. Despite this prolonged contact with penicillin, 
however, her organism showed no significant increase in its resistance 
to penicillin. The organism obtained in the last positive culture tv as 
inhibited by 0 04 units of penicillin, whereas the one recovered m the 
first blood culture was inhibited by 0 02 units This difference in sen- 
sitivity is actually not greater than the range of error of the method 
of assay used 


In retrospect one may speculate as to whether the use of larger doses 
earlier in the course of the illness might have controlled the infection 
“ it did in Case IV Actually the latter patient came tinder treatment 
after the patient m Case V had died This question, of course, cannot 
be answered. We can say, however, that there are cases on record of 
patients who have received several million units of penicillin a day 
ewer a penod of weeks without eradication of the infection. In the 
light of our present know ledge however, it seems reasonable to recom- 
mnrd that m those cases that do not respond to more moderate doses 

a ’’''"“a “ 5h0a,d bc Squally increased, if pos- 
sible, until a daily dosage is discovered that will keep the blood culture 
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sterile This dosage should then be continued for a minimum of three 
weeks 

Actually, one of the greatest difficulties that the physician encoun- 
ters m treating subacute bacterial endocarditis is m determining when 
the patient is making a satisfactory response to treatment Patients who 
become afebrile and whose blood cultures become negative a day or 
two after treatment is begun may relapse within a short time after it 
is completed Other patients whose subsequent course clearly indicates 
that the infection has been eradicated have not infrequently presented 
signs during treatment and for several weeks thereafter that strongly 
suggest an incomplete response to it Thus, experience has shown that 
fever, leukocytosis, splenomegaly, embolic phenomena, clubbed fingers 
and an elevated sedimentation rate persisting singly or together after 
the completion of treatment do not necessarily indicate that treatment 
has been unsuccessful 

The last case that we shall present is an extreme example of this 
statement 

Case VI — F Al., a 29 year old man, was discovered to have mitral stenosis at 
the age of 7 At 13 and again at 18 years of age he had attacks of acute rheu- 
matic fever After recovering from the last attack, he had no symptoms refer- 
able to the heart and remained in good health until the onset of the present 
illness 

Fourteen weeks before admission, without any known precipitating episode, 
thfe patient had a shaking chill without localizing signs He remained m bed for 
four days and then returned to work. During the next eight weeks he noticed 
increasing fatigability and anorexia He continued with his usual activities, how- 
ever, until five weeks before admission, when he had another shaking chill, fol- 
lowed by a temperature of 103° F The patient then took to bed, where he re- 
mained until admission During the intervening five weeks he had a daily after- 
noon temperature, often as high as 104 6° F, and frequent night sweats He 
rapidly became very weak and lost approximately 60 pounds m weight. Two 
weeks before admission to the Evans Memorial Hospital he was admitted to a 
local hospital where a blood culture was found to be positive for Streptococcus 
randans After treatment with sulfadiazine had effected no improvement the 
patient was transferred to this hospital 

Phvsical examination showed a pale, emaciated voung man, dnppmg with 
perspiration, mildly disonented, and appearing acutely ill There were numerous 
petechiae m both conjunctival sacs but none in the slan The lungs were normal 
The heart was markedly enlarged in the region of the left ventncle and the 
pulmonary conus The rhythm was regular At the apex a crescendo presystohc 
murmur and a loud blowing systolic murmur were heard The spleen was pal- 
pable 2 cm below the left costal margin There was no clubbing of the fingers 
or toes 

Laboratory studies showed the hemoglobin to be 8 gm the red cell count 
3,000,000, and white cell count 7000, with 80 per cent polymorphonuclear leuko- 
cytes Urinalysis was negative except for a few red blood cells m the centri- 
fuged sediment The nonprotein nitrogen was 40 mg per 100 cc Two blood cul- 
tures were posime for Streptococcus vindans with 200 and 300 colonies per 
cubic centimeter The organism uas tested for its sensitivity to penicillin and 
\i as found to be completely inhibited by 0 04 units per cubic centimeter 
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Course -The hospital coarse is shown in Figure 167 On the day before treat 
meat with ptmaUra was begun the patient suddenly complained of a ttvexc 
headache and lapsed into a state of semicoma Hb neck was found to be markedly 
stiff and lumbar puncture revealed the spinal fluid to be grossly bloody 

Notwithstanding the patient’s poor condition, treatment with penicillin was 
begun at the rate of 25,000 units intramuscularly every three hours. 1c was con- 
tinued at this dosage for seventeen days For the next four days 200000 uiuts 
were administered every twenty four hours by continuous intravenous infusion 
Penicillin therapy was then discontinued. 

The blood cultures became negative twenty four hours after treatment was 
begun and remained negative thereafter The patient, however showed no ng 
nlficant improvement aside from a slight lowering of the temperature. He re- 
mained semicomatose for the first ten day? of treatment and was mil stuporous 
and partly aphanc when treatment was completed. When questioned later, he had 
no recollection of ever having received penicillin. 
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Fig 1(57 (Oise VI) —Clinical course of a patient who despite the persistence 
of fever splenomegaly embolic phenomena, and an elevated sedimentation rate 
for several weeks after the completion of treatment, progressed to an apparent 
complete recovery Convalescence was extremely prolonged. The patient has 
now been followed for a period of fifteen months since the completion of treat 
ment and has remained well 


From the chart it can be seen that the panenr cocooned to have fever until 
Itvm and one half aal a after treatment was completed. During treatment no 
new pctechuc or embolic episode, occurred, bur on the ninth day after stopping 
treatment embolism of the right brachial artery occurred, and new pereduse 
appeared almost daily thereafter for the next six weeks. 

Seventy five daw after treatment ms completed an enlarging pnlnrile mass 
*“ ? bel , 1<;ved , t ° bea mycotic oneorysm of the right common ila“ 


: artery 


was detected m the right lower quadrant of the abdomen The aneorysm grew 
dayi unal * ™ «»* «* of » small orange, TWre?£^f3£ 

It was not until six weeks after treatment was mmnU^ ~ . ,, 

hope for recovery From that time on, however the xnaenr «hn d *u V 

progress., e Imprmement Fifty day. after 5 ’ 0W but 
chair bet another thsny daylla^d ^TZ fc Zl 
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he weighed 120 pounds, his normal weight being 175 pounds Ninety-five days 
after beginning treatment the patient was discharged from the hospital The 
spleen was still palpable at this time and remained so for another three weeks 

During the first diree months after discharge from the hospital the panent 
gained rapidly in strength and his weight returned to normal. At the end of this 
time there was no longer an anemia and the white cell count and sedimentation 
rate were normal 

Six months after the completion of treatment the patient returned to work. 
Another nine months have now elapsed, during which time he has felt entirely 
well and repeated blood cultures have been negative 

This case demonstrates how difficult it may be at times to evaluate 
accurately a patient’s response to treatment Ail that can be said at the 
moment is that so long as the blood cuture remains negative after 
treatment has been completed, the usual clinical signs that might be 
taken as evidence of continuing infection must be interpreted with 
caution One cannot deny that such signs are disquieting, but the ques- 
tion as to when they should be taken as a signal for the resumption 
of therapy cannot be answered satisfactorily with our present limited 
experience At the moment it is our practice not to give further treat- 
ment as long as the blood culture is negative, unless the patient’s course 
as a whole appears to be definitely unfavorable 

CRITERIA FOR CURE 

The question of what criteria can be established whereby one can 
be certain that a patient with subacute bacterial endocarditis has re- 
covered from his infection must remam unanswered for the moment. 
The experience of others has shown that relapses may occur at any 
tune within six to eight months after treatment has been completed, 
although they are commoner during the first month after treatment 
than after longer intervals One case is known in which the patient, 
after being well for a year, developed anew the typical symptoms of 
the disease with positive blood cultures It is of course impossible to 
say whether this patient actually relapsed or became reinfected 

At the present it is our belief that the prognosis in subacute bacterial 
endocarditis after treatment with penicillin should remam extremely 
guarded for the first three months If the patient remains well during 
this period, the prognosis improves, but it seems unwise to consider 
that any patient is cured until at least a year has elapsed from the time 
treatment was finished Increasing experience may well necessitate a 
revision of these figures Furthermore, the likelihood of reinfection 
will probably always be present m these patients With this possibility 
m mmd, it will not be surprising m the years to come to see patients 
who have recovered from multiple attacks of subacute bacterial endo- 
carditis 

PROPHYLAXIS 

Tlus discussion would not be complete if we did not close by urging 
that the prevention of subacute bacterial endocarditis is even more to 



1151 


SUBACUTE BACTERIAL ENDOCARDITIS 


be sought than is its cure. The ideal goal in prophylaxis uould of 
course be to prevent the development of rheumatic heart disease and 
congenital anomalies of the heart and great vessels Since we do not 
possess at present the means of accomplishing this goal, we must 
direct otir efforts, in so far as we can, to protecting the patient with 
rheumatic or congenital heart disease from the incidents or accidents 
that are known to precipitate subacute bacterial endocarditis 

Even here, our powers are limited. However, much may be accom- 
plished if we can help these patients to avoid all unnecessary surgical 
operations, particularly those on the oral cavity To this end early in- 
struction in good dental hygiene is of primary importance. In addition 
these patients should be thoroughly and repeatedly instructed that 
should tooth extraction or tonsillectomy become absolutely necessary, 
they should insist on receiving before and after such procedures a 
potent chemotherapeutic agent as a prophylactic measure. 

A suggested regimen for adults is to administer 2 gm of sulfadiazine 
twenty-four hours before operation, and 1 gm every four hours until 
forty-eight hours after The usual precautions that are taken when 
patients are given a sulfonamide should, of course, be observed An- 
other regimen is to administer 50,000 or 100,000 units of penicillin in- 
tramuscularly no longer than a half hour before the projected opera- 
tion, and 25,000 units intramuscularly every three hours for twenty- 
four to forty-eight hours after it. The two regimens mav of course 
be combined 


Prophylactic chemotherapy of this type is now being widely prac- 
ticed It is far too earlv to determine its effectiveness, but until such a 
tune as it is proved to be ineffective, its use appears to be fully justified 
There appear to be two possible mechanisms whereby such pro- 
phylactic chemotherapy may exert a beneficial effect. The first con- 
sists of a reduction in the number of bacteria at the site of the proposed 
operation as the result of the preoperaave administration of a chemo- 
therapeutic agent, with a resulting decrease in the possibility that 
organisms will be introduced into the blood stream at operation By 
the second possible mechanism, the chemotherapeutic agent would 
prevent postoperauvely the growth and multiplication of any bacteria 
tluit might gain access to the blood stream and become implanted on 
the heart salves Smce sterilization of the mouth is impossible, the 
second mechanism seems more likely to be operative if prophylactic 
chemotherapy is effective It must be admitted, however, that pre- 
hrmrwy stuchra have indurated that preoperative sulfonamide therapy 

extraction, 0 “ 10 the mcldencc of bacteremia following tooth 


Be) ond the points outlined above it is not clear how much further 
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piratory infection Should a nontoxic chemotherapeutic agent that can 
be conveniently taken at home become available, such a program might 
well be worth adopting 

SUMMARY 

In this paper we have reviewed briefly the more important informa- 
tion that is known regarding nonhemolytic streptococcus subacute 
bacterial endocarditis The treatment of this disease with penicillin has 
been discussed and illustrative cases have been presented The follow- 
ing points may be repeated m summing up the discussion 

1 The infecting organism must be susceptible to penicillin if a fav- 
orable response to treatment is to be expected 

2 A daily dosage of 200,000 units is the minimal one that has been 
found to be effective Doses of 300,000 units a day may provide a 
greater margin of safety Only rarely are larger doses necessary 

3 The duration of treatment should be at least two weeks and 
preferably three weeks In occasional cases more prolonged treatment 
is necessary 

4 Intermittent intramuscular injection at two or three hour inter- 
vals is the most convenient and satisfactory method of administering 
penicillin 

5 In 50 per cent of cases the infection responds promptly and ap- 
parently permanently to one course of treatment In the other 50 per 
cent, various complications may be expected These include death 
from causes not amenable to chemotherapy, failure to respond to the 
usual doses of penicillin, or the reappearance of symptoms and positive 
blood cultures either immediately after the completion of treatment 
or at a later date 

6 If the blood culture remains sterile, the persistence of fever, 
splenomegaly, leukocytosis, embolic phenomena and an elevated sedi- 
mentation rate after the completion of treatment does not necessarily 
mean that therapy has been unsuccessful 

7 The formulation of precise criteria for determining when a pa- 
tient is cured of his infection cannot be made until more experience is 
available At present it appears advisable to wait until a patient has had 
negative blood cultures and has been free of symptoms for at least one 
year before considering him cured 

8 Reinfection may occur at any time after the original infection has 
been eradicated It is not unlikely that multiple attacks of subacute 
bacterial endocarditis may be be observed m the future. 

9 The importance of the prophylaxis of subacute bacterial endo- 
carditis has been reemphasized, and the practical measures that the 
physician can adopt have been outlined 
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THE MANAGEMENT OF CARDIAC EMERGENCIES 
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This discussion will concern itself with the treatment of the follow- 
ing conditions, which may present themselves as acute cardiac emer- 
gencies, requiring immediate measures for their rehef 

I Cardiac Arrhythmias 

1 Paroxysmal Tachycardia 

(a) Auricular 

( b ) Ventricular 

2 Auricular Flutter 

3 Auricular Fibrillation 

4 Adams-Stokes Syndrome 
U Cardiac Tamponade 

HI Acute Left-sided Heart Failure 
IV Coronary Occlusion 

CARDIAC ARRHYTHMIAS 

Paroxysmal Auricular Tachycardia — Paroxysmal auricular tachycardia 
is characterized by the sudden onset of a very rapid and regular heart 
rhythm The rate is usually between 160 and 220 beats per minute, 
but may be as low as 140 or even lower, and, in infants, is sometimes 
seen as high as 300 In the absence of heart disease it seldom leads to 
serious cardiac embarrassment, but in the presence of valvular or cor- 
onary disease it may precipitate either congestive failure or severe 
substemal distress, simulating that seen in coronary thrombosis Ordi- 
narily it gives rise only to faintness, giddiness, palpitation (often re- 
ferred to as a fluttering feeling m the chest), and almost invariably to 
a compulsion to lie down It is apt to be a recurrent condition and 
patients who have become familiar with it often hit upon tricks of 
their own which they have found effective in stopping attacks Favor- 
ite devices are holding the breath, taking a long drink of water, and 
the Valsalva experiment (forced expiration with the glottis closed) 

I know of one patient who discovered that he could always stop an 
attack by standing on his head Most patients agree that these maneu- 
vers are more effective if they are applied at the very beginning of the 
ittack than if thev are withheld until the attack has been going on 
for some time 

The doctor who is called upon to halt a paroxysm of auricular 
paroxysmal tachycardia should bear in mind that his most effective 

Nothing in this report is to be construed as official or reflecting the views of 
the Navy Department or the Nat al Service at large 
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instrument is stimulation of the vagus, that extreme vagal stimulation 
will almost always stop an attack but at the expense of considerable 
discomfort to the patient, and tliat lesser degrees of vagal stimulation 
will often prove effective and should be tried first. 

The simplest and best known maneuver Is carotid_sinns-pxessnre. 
This is most effective if the patient is in the upright position or leaning 
slightly forward Smce stimulation of the right carotid sums is more 
apt to be effective than the left, this is chosen first. The patient’s head 
is rotated slightly to the left, the carotid artery is palpated anterior to 
the stemomastoid muscle and the carotid sinus is identified at the level 
of the angle of the mandible The stnns is massaged with strong pres- 
sure against the cervical spine. If this is ineffective the same maneuver 
is earned out on the left, and if necessary both sinuses may be mas- 
saged simultaneously It is well to wait about two minutes between 
each manipulation because for some reason as yet unexplained it not 
infrequently happens that the heart rhythm reverts to normal one or 
two minutes after stimulation has ceased. 


The next procedure is to press on the eyeballs This is less frequently 
effective than carotid sinus pressure, but sometimes works when the 
other fails. The amount of pressure applied will be determined by 
the pam threshold of the patient and the sang-froid of the doctor 
If these measures are unsuccessful, we must resort to more intense 
vagal stimulation If the hack of the patient's throat is tick led with a 
tongue depressor or if he sticks his own finger down his throat until 
he gags, retches or even vomits it will often bring about an immediate 
cessation of the attack. Ac this point the physician may well pause 
and consider whether any more drastic treatment is not likely to cause 
more discomfort to the patient than the arrhythmia itself He will 


remember that these attacks are almost invariably self-limited aqd un- 
less there 13 underlying heart disease which makes a continuation of 
the tachycardia hazardous he should temporize. The patient should 
be reassured, given a sed&ttve (such as triple bromides 30 grams (2 
gm.) or phenobarbital 1% grams (01 gm ) and put at rest in a quiet 
room If, after several hours, the attack has not ceased spontaneously, 
he may be given syrup of ipecac in repeated doses (10 to 30 cc ) nnni 
he vomits This simple but unpleasant procedure mil stop most attacks 
As a last resort ncetyl-beta-methylcholme (“mecholyl ’) may be 
given subcutaneously This powerful vagal stunuEHTW be used 
with caution. The patient should be lying down nt bed A sterile 
syrmge coneauung 1/60 gram (I mg) of atropme sulfate should be 
at the bedside to be given subcutaneously or intravenously ff an un- 
toward reacnon to the drug occurs A bed pan should also be available 
m case the drug should anise an evacuation of the bowels It ,s best 

l g ^ rahma « “ mvanably pro- 

vohe an attack m such patients. The dose is 15 to 30 mg m voung 
mdn iduals and 40 to 50 mg in persons over JO It nil] ,4 r Ped 
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flushing of the face and body, sweating, lacrimation, palpitation and 
sometimes defecation Nausea, vomiting or fainting are signs of clinical 
toxicity of the drug and call for counter measures These are the appli- 
cation of a tourniquet above the site of the injection and the admin- 
istration of atropine either subcutaneously or intravenouslv The 
maximal therapeutic effect of the drug will occur one or two minutes 
after it is injected at the height of the flush Its effect on the heart 
may be enhanced by massaging the site of the injection and by carodd 
sinus stimulation 

Paroxysmal Ventricular Tachycardia.— Unlike paroxysmal auricular 
tachycardia, paroxysmal ventricular tachycardia is usually associated 
with heart disease and it is not infrequently an alarming and serious 
complication of myocardial infarction It is impossible to differentiate 
it from the auricular variety with certainty without the electrocardio- 
gram, and treatment for it should never be undertaken without elec- 
trocardiographic confirmation The rhythm is often slightly irregular 
so that it may give the impression on auscultation of rapid auricular 
fibrillation It is not responsive to any of the methods of vagal stimu- 
lation outlined above 

As in paroxysmal auricular tachycardia it is well to lead off with a 
sedative such as triple bromides 30 grains (2 gm ), pentobarbital 1 % 
grains (0 1 gm ) or morphine % grain (10 mg ) Quinidine is still the 
drug of choice m this condition and when given by” mouth m the 
usual doses it is practically xwthout danger, except m the presence of 
well marked delay in intraventricular conduction and in the very rare 
case of sensitivity to the drug With these exceptions it is entirely 
safe to give quinidine sulfate by mouth m doses of 3 grains every hour 
up to 30 grains If this dose is to be exceeded, however, as it not infre- 
quently has to be to bring about the desired result, an electrocardio- 
gram should be taken before each dose m order to stop the drug at the 
earliest appearance of a toxic effect, xvhich will be a further spreading 
of the QRS complex Under carefully controlled conditions 6 grains 
(0 4 gm ) may be given every hour for ten doses with little hazard 
If this dosage is ineffective it is better to abandon the oral route with 
all the uncertainties of assimilation and resort to parenteral administra- 
tion Quinidine may be given intravenously but is hazardous m doses 
above 6 grains (0 4 gm ) For parenteral use it is safer to turn to 
quinine dihydrochlonde which is marketed m 7% grain (0 5 gm ) 
ampules It is best given intramuscularly If given intravenously it 
must be given very sloivly— not faster than % grain every two minutes 
Even so it is not xvithout risk and I have seen one death from ven- 
tricular fibrillation produced by it The intramuscular injection which 
makes for slower absorption is less dangerous 

Auricular Flutter —Auricular flutter resembles auricular paroxvsmal 
tachycardia m that the rhythm is usually rapid and usually regular, but 
may be distinguished from it m many cases by the fact that the rate is 
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not so rapid (visually in the neighborhood of 140 beats per minute), 
and, furthermore, the rate may vary abruptly from time to time Car- 
otid smus pressure will usually cause an abrupt but only transitory 
slowing 

Because the rate is not extremely rapid and because there is a 
tendency for it to revert to normal rhythm spontaneously it is not 
necessary to institute immediate measures for its relief unless it per- 
sists for several hours or unless the underlying cardiac condition makes 
it inadvisable to temporize. Di gital is is the drug of choice and may 
have one or more of three effects It may slow the ventricular rate 
by increasing the grade of A-V block without breaking up the flutter 
of the auricles, it may convert the flutter into fibrillation and it may 
bring about reversion to normal rhythm. It most frequently does all 
three things in succession. Any of the standard U.S P digitalis prepa- 
rations in full digitalizing doses (IS to 22% grains [1 to 1-5 gm.] of 
the dried leaf in twenty-four hours), will be found useful but in my 
experience lanatocide-C has been particularly satisfactory when prompt 
action is desired It should be given in doses of 0 8 mg intravenously 
and repeated in four hours if necessary 

Auricular fibrillation.— Auricular fibrillation is much more commonly 
encountered than auricular flutter While usually associated with heart 
disease it is not infrequently observed as a complication of surgical 
operations or acute infections m older people without other evidence 
of heart disease and is particularly common in hyperthyroidism. From 
the point of view of emergency management the features which may 
call for immediate relief are distressing palpitation and tachycardia. 
The subjective distress is usually dependent on the tachycardia and 
patients experience considerable if not complete rebef from the pal- 
pitation when the rate is brought down to normal limits even though 
the abnormal rhythm persists. The immediate objective of treatment is 
to restore the bean rate to normal rather than to restore normal 
rhythm and this is best accomplished by quick digitalization as outlined 
under the treatment of auricular flutter QuimTinc is not advocated as 
an emergency treatment m auricular fibrillation but should be reserved 
for those cases which do not revert to normal rhythm spontaneously 
following preliminary' digitalization. 1 

Adaim-Sfoles Syndrome._Adams-Stokes syndrome is sudden loss of 
consciousness due to temporary standstill of the heart It is seen in 
high grade partial heart block and in complete heart block and is par- 
acularly apt to occur when complete block is not established and 
there is oscillation been ecn an auricular and a ventricular pacemaker 
In the transition from partial to complete block, when auricular im- 

he raC l Cn ? C,C ’ the WKnrabr pacemaker,™ 

be slou in taking up the rhythm with a resulting excessively lone 
diastolic pause, men such a pause exceeds about eight second! sud® 
den loss of consciousness takes place and the aim of therapy 
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stimulate the ventricular pacemaker to a fast enough inherent rhythm 
so that intervals between beats will never exceed this critical penod 

The aspect of Adams-Stokes syndrome which the physician is usu- 
ally called upon to treat, as an emergency measure, is the case in which 
the patient is having a senes of attacks, going in and out of a state of 
unconsciousness perhaps with convulsions Under these circumstances 
the drug of choice is epine phrin e (0 5 cc ) subcutaneously This will 
almost invanably abolish the attacks temporarily (at least for an hour 
or two) when the dose may be repeated If a more lasting effect is 
desired epinephrine in oil (1 cc intramuscularly) may be given two 
or three times in twenty-four hours If continued treatment is neces- 
sary ephednne % gram (22 mg ) or paredrme % to 1 gram (30 to 60 
mg ) every four to six hours by mouth may prove adequate 

It is seldom that the physician will be called upon to treat an indi- 
vidual attack since they are necessarily either very brief or fatal, but 
if he is faced with this problem he must act quickly The first thing 
to do is to strike the chest over the cardiac apex sharply with the 
knuckles several times This may mechanically stimulate the heart to 
contract. If this does not bring about resumption of rhythmic con- 
tractions epinephrine (0 25 cc of 1 1000 solution) should be immedi- 
ately injected mto the heart If epinephrine is not at hand the simgk 
thrus ting of a needle mto the heart may provoke contractions NeecP 
less to say, no time can be taken for sterile precautions Because these 
maneuvers are familiar to all of us and because we have seen them 
earned out with almost invariable lack of success in patients m the 
death throes of other diseases we should hot scorn to use them here, 
for this is one situation m which they are definitely indicated 

CARDIAC TAMPONADE 

Cardiac tamponade is the condition m which excessive fluid in the 
pericardial cavity exerts pressure on the great vems and thus inter- 
feres with venous inflow to the heart. It may be caused by inflam- 
matory exudates such as m tuberculosis, pneumococcic or rheumatic 
pericarditis or by hemorrhage from rupture of an aortic aneurysm or 
of the heart itself Less commonly metastatic new growth involving 
the pencardium gives nse to excessive outpouring of fluid mto the 
pericardial cavity Most dramatic of all are those cases which are due 
to hemorrhage mto the pericardium from stab or bullet wounds of 
the heart. Smce the pericardium is a relatively inelastic membrane, 
when it is filled with fluid a point is reached where any further increase 
in its contents causes an encroachment on the caliber of the great vems 
which enter it This leads to engorgement of the veins of the neck, en- 
largement of the liver and a decrease m the stroke volume of the heart 
which is reflected m a drop m the systolic blood pressure and the 
pulse pressure 

The immediate therapeutic problem is to lower the mtrapencardial 
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pressure when this has reached a critical point. The best guide as to 
when to interfere is the pul^s_piessure When this falls belo w 20 m m 
of mercury the pericardium should be tapped and the fluid removed 
This is done with the same technic and apparatus as one would use 
for a thoracentesis using a short beveled needle to minimize trauma to 
the heart. The recommended sire for tapping is in the fifth left inter- 
costal space about 2 cm inside the left border of percussion dulness 
If fluid is not obtained the needle should be reinserted closer to the 
sternum or in the fourth intercostal space. Another approach is through 
the epigastrium, the needle being inserted in the angle between the 
left costal margin and the ensiform and directed upward, inward and 
to the left m the direction of the left scapula All removable fluid 
should be taken away Immediate improvement in the patient’s con- 
dition will be noted after the removal of 200 or 300 cc 
In small wounds of the heart, removal of blood from the pericardium 
by tapping may be all that is necessary 1 have seen three such cases— 
one from a knife wound and two from small shell fragments m which 
the hemorrhage stopped spontaneously and recovery took place with- 
out resort to open operation and suture. Such cases must be watched 
with greatest care after the first tap to detect signs of recurrence of 
tamponade which indicate continued bleeding If signs of pericardial 
fluid persist but without tamponade it is best to wait and allow it to 
absorb If tamponade returns quickly, indicating continued brisk 
hemorrhage, immediate open operation and suture of the wound 
should be attempted If there is a gradual recurrence of the agns of 
tamponade over a period of hours suggesting a slow oozing of blood 
into the pericardium, tapping may; be again resorted to 
In cardiac tamponade due to hemorrhage, intravenous plasma or 
whole blood is of particular value because it helps to raise the venous 
pressure and thus directly to increase the cardiac output. The fact 
that the venous pressure is already elevated is not a contraindication 
to raising it stall higher by transfusion, because its direct effect is to 
increase the venous inflow into the heart 


ACUTE LEFT SIDED HEART FAILURE 

Acute pulmonary edema of cardiac origin results from an overload- 
ing of the pulmonary circuit due to fadure of the left ventricle to 
eapel as much blood as the right ventricle feeds into the lesser circu- 
lation Because of the limited space allowable for the accommodation 
of surplus blood in the lungs a discrepancy of only a drop per beat 
in the output of the two ventricles will inevitably lead m the course 
of a few hours to extreme engorgement of the pulmonary- blood ves- 
sels and edema The most common causes are failing hypertensive 
hearts aortic insufficiency or stenosis, infarction of the left ventricle 
and a tight mitral stenosis. Except m cases of recent infarction the 
onset of acute pulmonary edema can usually be traced to unusual 
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exertion, excitement or infection It is manifested by dyspnea at rest, 
orthopnea, cough, which may be dry at first but in later stages is 
productive of white or pink frothy sputum, and cyanosis, which may 
be marked The blood pressure is characteristically unchanged or 
raised Venous engorgement may or may not be evident 

The object of treatment is to shunt some blood away from the 
right heart temporarily This may be accomplished simply by venesec- 
tion of 300 to 600 cc If the situation appears to call for quick action 
only a knife and basin are absolutely required for the blood letting 
Relief is usually prompt and dramatic Often patients who appeared 
to be at death’s door will, within a few minutes, declare they feel as 
well as ever Other, less drasoc methods are, however, often effective 
and may be tried while preparations are being made for the venesec- 
tion if it proves necessary These are (1) the administration of nitro- 
glycerin gram 1/100 (0 5 mg ) under the tongue which has the effect 
of pooling blood m the splanchnic circuit and thus reducing the return 
flow of blood to the heart, or (2) the application of tourruquets_to_ 
all four extremities with a pressure sufficient to prevent venous return 
flow from these parts A considerable amount of blood can be excluded 
from the circulation m this way The best tourniquet for this purpose 
is the blood pressure cuff inflated to about 50 mm of mercury The 
tourniquets should be left on for about half an hour and released one at 
a time at intervals of a few minutes It is a technic which m my expen- 
ence has been satisfactory in the hospital where plenty of assistance 
and apparataus is available, but which is sometimes difficult to apply 
in the home Whatever the technic used, a hypodermic injection of 
morphine sulfate % gram (15 mg ) should be given at the onset of the 
attack This m itself appears to have a specific effect over and above 
what one would expect from merely alleviating the sense of dread and 
anxiety which are almost invariably associated with it. 

CORONARY OCCLUSION 

The intimate relationship between angina pectoris and coronary 
thrombosis is now well recognized and, indeed, there is evidence from 
postmortem studies of the coronary'- circulation that angina pectoris 
is practically always associated with thrombosis of one or both of the 
mam coronary arteries From the practical point of view it is justifiable 
to treat the first attack of angina pectons as if it indicated a recent 
coronary thrombosis The same doctrine applies to any abrupt decrease 
from the usual amount of exertion required to bring on an attack 
(provided extraneous factors such as anemia, infection, hyperthyroid- 
ism and exposure to cold are ruled out), and especially to the onset of 
angina decubitus If we recognize such attacks as danger signals quite 
different m their significance from the oft-repeated attacks of angina 
of effort we may, by appropriate measures, lessen the likelihood of 
mvocardial infarction Acting on the assumption that such attacks may 
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mean that an actual coronary thrombosis has occurred we should do 
everything possible to rest the heart until a collateral circulation has 
had time to establish itself 

Once we assume that coronary thrombosis has taken place the im- 
mediate objective of treatment is to prevent the onset of myocardial 
infarction or at least to keep the size of the infarct as small as pos- 
sible. Infarction results when the local demand for oxygen exceeds 
the available supply The aim of treatment therefore is first to reduce 
the demand for oxygen by complete rest while collateral channels are 
accommodating themselves to feed the area formerly supplied by the 
occluded vessel and, second, to increase the local arterial oxygen sup- 
ply if this be possible. 

Objective No 1, complete rest, is obtained b> putting the patient to 
bed at once. The bed shoulaTEave a moderately high head rest He 
should be given morphine % gram (1J mg ) at once and this should 
be repeated if pain continues. This will not only relieve the physical 
pain but will alleviate to some extent the dreadful anxiety which is so 
often associated with this condition. 

Objective No 2, augmentation of the local oxygen supply to the 
affected myocardium, is to be attempted by increasing the oxygen 
content of the arterial blood This is most effectively accomplished by 
the administration of 100 per cent oxygen m a clos ed m ask. Even 
though cyanosis is not evident and the oxygen saturation of the arterial 
blood is normal the additional oxygen winch this makes available both 
as oxyhemoglobin and in physical solution in the blood may be of 
critical value in combating the local myocardial anoxia. As an indica- 
tion of this effect one not infrequently observes complete relief of 
heart pain on administration of oxygen with recurrence when the 
oxygen is discontinued. In general, the oxygen should be continued as 
long as heart pain persists 

Complete rest, morphine and oxygen are the mainstays of immediate 
treatment in coronary thrombosis Nitroglyceri n is not indi cated and 
may actually be dangerous in cases with impending circulatory col- 
lapse. AminophyUinc 4 grains (0 25 gm ) intras enously may be used as 
an adjunct for the relief of pain but it cannot take the place of mor- 
phine. Papaverine has not yet convincingly demonstrated its usefulness 
m coronary occlusion as it has m peripheral arterial occlusions and 
further clinical trial will be necessary to establish its efficacy as a 
coronary vasodilator in this condition 7 


A bncf outline has been gnen of emergency measures for the relief 
of the common acute cardiac disorders. It will be noted that these 

are f luBh y Speafic d 'f? nd equally specific accural 
m diagnosis for their successful application ' 



THE THERAPEUTIC CONTROL OF RECURRENT PEPTIC 

ULCER 


Franz J Ingelfinger, M D * and Robert E Moss, M D f 

The patient with an uncomplicated peptic ulcer presents a rather 
startling therapeutic paradox His immediate response to medical 
therapy is excellent, his outlook for the future, by contrast, is dark 
The chances are more than fifty-fifty that his ulcer will again trouble 
him' within two years, and the likelihood of a recurrence m five years 
is probably over 65 per cent 1,2 8 It follows that emphasis today need 
not be placed on the immediate therapy of the active ulcer, for which 
several satisfactory regimens have appeared m these pages, 4 B * 7 but 
upon the ways and means whereby reactivation of a healed ulcer can 
be prevented Recent studies with enterogastrone, 8 a gastro-inhibitory 
substance extracted from the small intestine, hold out the hope that 
such substances may eventually be used for the long-term therapy of 
the ulcer patient Enterogastrone, however, is still in the experimental 
stage, and at present one must content himself with more indirect 
methods of combating ulcer recurrences 

The methods outlined in this clinic are directed against those factors 
which are generally beheved to play a part in the pathogenesis of a 
peptic ulcer Both physician and patient may argue that some of the 
procedures are unnecessary, time-consuming and expensive, particu- 
larly since the patient under discussion has a healed ulcer and is free of 
symptoms In view of the high incidence of recurrences, however, 
such arguments cannot bear much weight In the long run, time and 
money lost in taking care of a recurrent ulcer— possibly an ulcer com- 
plicated by bleeding or obstruction,— greatly exceed the loss incurred 
by adopting a program aimed at preventing the recurrence Too vigor- 
ous a program, it is true, will be discouraging and will lead to devia- 
tions from the too narrow path The best schedule calls for some 
effort on the part of the patient, but not for a wholesale abandonment 
of the pleasures of life 
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How successful is a program of prevention apt to be? Obviously, no 
guarantee can be given, some ulcers will recur no matter bow care- 
fully the patient is handled On the other hand, iv e believe that the 
methods here outlined will, in a large number of ulcer cases, reduce 
the chances, frequency and seventy of recurrences 


A SUGGESTED REGIMEN 


The patient is assumed to have had a peptic ulcer, now healed and 
not causing any symptoms. Some parts of the regimen to be prescribed 
— 1 e , those dealing with the patient's education and personality- 
should actually be started during treatment for the active ulcer 

1 Education.— The basic facts of peptic ulcer should be explained to 
the patient. By gn mg him an appreciaoon of the causes and course of 
his illness, two objectives will be attained First, he will not be subject 
either to the carelessness of ignorance, or to the worry occasioned b> 
various misconceptions that he may harbor Second, he will follow 
directions more intelligently and more cooperatively if he understands 
the purpose of the prescribed regimen The exact terminology used 
by the phvsrcian in elucidating peptic ulcer naturally depends upon 
the patient's background, but the following major points can be ex- 
pressed m language understandable to most laymen 

(а) The exact cause of peptic ulcer is unknown, but physicians do 
know diat an ulcer gets worse when the stomach is overly active and 
produces more than the usual quantities of acid 

(б) Excess activity and excess acid production by the stomach are 
particularly apt to occur under the influence of certain mental states 
and as a result of poor dietary habits. Therefore, the aim of ulcer pre- 
vention is adjustment of the mental states and elimination of poor 
habits. In addition, gastric aciditv can be diluted and partially neu- 
tralized by the frequent intake of suitable foods and, if needed, 
medicines. 


(c) Individual peptic ulcers can be cured quite readily, bur the tend- 
ency of the paoent to get an ulcer cannot be cured ulcers can and 
do reappear under the proper conditions Hence, if the patient is to 
avoid a recurrence, he must be readv to follow a moderate form of 
treatment for years. 


Tor purposes of reassurance, the patient is told that duodenal ulcers 
never become cancerous. Whether he should be warned of comohca 
oons-j e., perforation, bleeding and obstruction-is a debatable point. 
To mention these dangers in a blunt or threatening fashion JilUcrvc 

EM ”,s; 5 


2 Psychotherapy — Tliat 
Hritics in appearance and 


peptic ulcer 
in personality 


patients present striking simi- 
js generalh recogntzed Most 
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therapeutic regimens, consequently, advocate treating the individual 
as well as the ulcer How can this be done? Simple admonitions to 
“take things easily” and to “stop worrying” are not sufficient, the 
patient obviously would rest and free himself of worry if he could 
On the other hand, it is neither necessary nor practical to refer most 
ulcer patients to a trained psychiatrist. Much can be accomplished by 
the physician who grasps the essentials of the ulcer patient’s person- 
ality and who is willing to practice some of the simpler technics of 
psychotherapy 

Description of the Personality —Freudian psychoanalysis 9 indicates 
that the ulcer patient has a strong wish to be cared for and loved as 
he was in infancy As a result of the early infantile association of being 
loved with being fed, he desires food as a symbol of security and 
affection, a desire which maintains the stomach in a constantly active 
state Such an attitude is incompatible with the striving of the adult 
for independence and activity Hence, the wish to be cared for and 
fed is repressed into the unconscious, while the conscious mind is oc- 
cupied in overcompensatory fashion with desires to be the efficient, 
responsible, conscientious, aggressive leader As a result, marked con- 
flict is present within the individual and is evidenced by chrome emo- 
tional tension 

Approaching the problem on the conscious level by the interview 
method, Draper and his associates 10 have reached similar conclusions 
which they express somewhat differently Ulcer patients, according to 
these authors, are extremely conscientious victims of chrome fear, who 
are driven to strive constantly toward some goal regardless of the 
difficulties encountered Their driving fear stems from their dimly 
sensed awaieness of the “feminine component” (passive, receptive 
tendencies) in their make-up which seems to threaten their ability to 
play successfully the masculine role in life This “basic male fear” 
presses them to reassure themselves by overemphasizing their virile, 
aggressive tendencies 

Thus, the male ulcer patient suffers from a deep-seated conflict 
which is manifested m an excessive load of anxiety— apprehensive 
anticipation— and concomitant bodily tension Plainly he must be rest- 
lessly active, worrisome and unable to relax. A similar emotional pat- 
tern usually characterizes the female ulcer patient, although the under- 
lying conflicts are influenced by the difference in sex 

Correlation of Gastric Physiology and Personality Reactions —Sug- 
gestive observations of far-reaching importance have been made by 
Wolf and Wolff 11 on the stomach of their subject, Tom, through 
whose gastrostomy they were able to studv the physiologic changes in 
gastric function occasioned by varied stimuli In response to acute 
aggressive feelings and anxiety, his gastric mucosa became engorged 
and much redder than usual, the lev els of free acid secretion and total 
volume of gastric juice were chree times normal, and there was a 
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vigorous increase in gastric motor activity Similar changes of hyper- 
emia, hypersecretion, hyperacidity and hypermoulity occurred and 
persisted during periods of proloned anxiety and resentment, nor did 
these effects subside during sleep Tom’s emotional reactions, in short, 
caused his stomach to assume a state of preparedness for the rccepaon 
and digestion of food 

Further, in normal sub|ects and in patients with the clinical diag- 
nosis of peptic ulcer, gastritis and duodenitis, Mittclmann and Wolff' 5 
showed that hypermotility, hypersecretion and hyperacidity occurred 
in a setting of anxiety and resentment. Such functional disturbances 
persisted throughout the duration of these emotions and did not abate 
during sleep While these changes were present, subjective complaints 
of pain and epigastric burning were likewise present. The difference 
between the reactions of the normal subjects and those of the patients 
was simply a matter of degree. 

These observations pomt toward the local mechanisms for translating 
emotional reactions into gastroduodenal functional disorders which 
presumably lead to symptoms and structural changes They also point 
the way taw-ard effective management of the patient. 

Psychotherapeutic Method —Mach, then, must be known about the 
patient m order to understand what influences are affecting his stom- 
ach He should, accordingly, be interviewed privately, in a leisurely, 
friendly manner that will convey to him the impression that one is 
interested m him as a person. To encourage him to talk freely about 
himself, he is asked to describe the onset and course of his symptoms 
in detail, as these are generally upfiermost m his mind B> simple ques- 
tioning, he can be led to elaborate upon the setting environmental and 
subjective, in which symptoms first appeared, persisted or recurred 
It is important to ask him how he felt at these times, what he thought 
about, how he got along with others, how well he was succeeding in 
his w orh, and how he viewed his future. 


Example 1 —The viJae of probing dosel> into the jetting in which a symp- 
tom first occurs u exemplified b) a patient convalescing from a subtotal gas- 
trectomy for obstructing duodenal ulcer The patient reported that he had begun 
to vomit as toon as he got home from the hospital and had vomited frequently 
especially after taking orange juice, during the succeeding three weeks. When 
asked what the ortnge jtnee had reminded him of he recalled that It had unset 
him repeatofiy poor to operation and that he had suddenly thought of thrs while 
dnnkmg b- Further inquiry revealed that vonudng had actually begun two days 
pnor to discharge, shortly after he had taken orange juice at brakfashAll t£ 
previous mght, he remembered, he had felt "jittery - , n d had slept be 

came he had been given an Intravenous miecoon (a lncr funnmnTrJi !h~ 
afternoon before. This injection had been pren with little mi™... i, 
immediately concluded that something wai soil svronc wrrh hhrf a c a t c ,fld 
acutely anxious he had thought he »uld t“t Zm2l i 1 ? 1 ? 

tasted like vomiras. Against this baelgrouni ,he ' 't °r d th « h 

been taking daily without distress, precipitated Ins vStu'i!^ FAIi' C !li he 
charge, he could not lose the fear that sonwhW L F ,° Uo ' rinf: d “' 

rinal tennon was perpetuated relieved somewhat by perS ^mltag^e X 
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inng of this chain of events opened the way to simple explanation of the purpose 
of the injection, and to reassurance as to the good result obtained by his opera- 
tion Thereafter, die patient ceased to be troubled bv vomiting and was able to 
drink orange juice with impunity 

Usually, an outline of the habitual emotional patterns of the patient 
during the period of his illness can be obtained at the first interview 
This outline suffices for the preliminary formulation of the patient’s 
problem m terms that he can understand One shows him by sum- 
marizing the evidence he has presented that he has an underlying sense 
of insecurity which is conscious to him as anxiety This anxiety forces 
him into a state of constant preparedness for action, manifested by 
general bodily tension and an inability to relax The patient usually 
means these things when he says that he always worries Experience 
indicates that any eagerness on the part of the physician to give a more 
penetrating interpretation early in therapy is unwise The patient will 
seldom accept anything more than a rough sketch of the problem, and 
may well be driven away by an attempt to give him deeper insight 
quickly 

However, expanding the formulation by pointing out that the patient 
resembles in his personality make-up a great multitude of peptic ulcer 
bearers adds to its force and appears to give him a sense of relief bv 
showing him that he has many fellow-sufferers He is then more easil) 
convinced that his type of petsonahty can lead to overactivity of the 
stomach He shows much interest in gaining a clearer picture of the 
mechanism that produces his symptoms and is, consequently, recep- 
tive to instructions aimed at giving him relief 

Example. 2 —The beneficial effect upon acute symptoms of the above approach 
is well exemplified in the case of a 44-year old white man whose ulcer symptoms 
dated back twenty years He had been admitted to die hospital because of symp- 
toms indicating severe pyloric obstruction Constant aspiration of stomach con- 
tents for three days, followed by a strict feeding regimen and mghdy aspiration, 
resulted in litde relief of pain The patient was interviewed on the seventh day 
and the relationship between his anxious, aggressive attitude and his ulcer symp- 
toms was pointed out He was then given a brief description of the effects of 
this attitude upon his stomach The impression this made upon him was striking 
he concluded that he could “let go" of much of his anxiety, at least temporarily, 
and that his aggressiveness was really hurting only himself Thereafter, his symp- 
toms were gready alleviated, despite the later finding at operation that the 
obstruction was largely due to scar tissue 

At the end of the first visit, the procedure to be followed subse- 
quently is outlined to the patient He will be seen weekly, preferablv 
for one hour at each visit, during which he will be asked to talk in 
greater detail and with complete frankness about himself Chrono- 
logical order is not essential, as significant relationships will come out 
eventuallv no matter where he starts Questions may frequently be 
necessarv, at first, to keep him going, or to bring out further details 
As the storv of his significant interpersonal relationship unfolds, he is 
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given a summarizing interpretation at the end of each interview His 
appreciation of the reasons behind his early and persisting insecurity 
mil gradually deepen, and he will realize how this feeling of insecurity 
determined ins emotional reactions and, hence, his behavior and health 
throughout his life. 

The development of insight, in this fashion, generally relieves a 
patient of much of his anxiety with concomitant lessening of his gastric 
overactmty The patient, however, must be helped to apply his new 
knowledge and to understand his reactions in varied situations coming 
up in his dady living It is this 1 working-through" of his problem in 
as many ramifications as possible that gradually effects a lasting change 
in attitude which can be summed up as growth in emotional maturity 
In addition, he may be started on a program designed to train him 
in the art of bodily relaxation. For the intelligent patient a satisfactory 
recommendation is that he obtain a copy of You Must Relax by Jacob- 
son 1 * and start putting its principles into practice. Much simplified 
adaptations of these principles may be presented to the patient who 
seems unlikely to benefit from reading the book. 

The physician, finally, emphasizes that peptic ulceration is the end 
resulc of a long chain of circumstances involving the patient’s total 
personality, that successful treatment requires reeducation of his emo- 
tional responses as well as a medical regimen, that there is no shortcut 
to the desired result, and that the length of time necessary to effect 
readjustments in his personality will be dependent upon his coopera- 
tion 


3 Diet— A fairly liberal diet can be offered to the patient with a 
healed ulcer (Table 1 ) Much more important than the type of food, 
however, is regularity of eating habits. The patient must eat at the 
same times every day This rule has to be stressed particularly to 
traveling salesmen and others whose work is apt to interfere with 
regular eating habits. Actually, there are very few occupations which 
cannot be harmonized with regular food ingestion 
Interval feedings of milk must be taken regularly m the middle of 
the forenoon, in the middle of the afternoon, and at bedtime. If the 
interval between the evening meal and bedtime is long, an additional 
glass of milk in the middle of the evening is advisable. Except when 
as cep, the patient should neier go more than three hours without 
raking food or drink. Milk is without doubt the substance most suit- 
able for interval feedings, but compromises mav be made with the 
patients uste by using .flavoring eggnogs, custards, junkets, or vege- 
table purfes made with milk With the milk, plain cracked or Jke 
may be taken if the patient so desires. On the other hand, the patient 

- d 
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cup of coffee at breakfast (Table 1) may seem questionable Usuall 
however, an adequate amount of other food taken in the morning w 
dilute and partially neutralize whatever extra acid is secreted in r 
sponse to the coffee The same arguments apply to citrus fruits ar 
their juices The practice of diluting orange juice half-and-half wi 

TABLE 1 —DIET FOR THE PATIENT WITH A HEALED PEPTIC ULCER 

Soups Pureed vegetable soups, preferably diluted with milk Chicken or mi 
broths, either clear or with rice Clam or fish chowder made with milk a 
potatoes (no onions) 

Meats As desired, except spiced or pickled meats, very tough meats, or sausag 
Fowl As desired 

Fish As desired except spiced, kippered or fried fish Avoid sardines 
Shellfish As desired except crab meat 

Potatoes, Rice, Noodles, Macaroni, Spaghetti As desired. For sauces, plain toms 
sauce made from canned tomato soup and grated cheese may be used 
Bread Finely milled bread, whether wheat or rve Avoid bread containing coai 
material or seeds of any type Griddle cakes may be used Plain cracki 
made of well-milled flour 

Vegetables Avoid raw vegetables Peas, string beans, squash, asparagus, carro 
beets, spinach, lima beans, tender cauliflower may be used as they are on 
nanly cooked Any other vegetable should be purged, or strained if it co 
tains seeds 
Eggs As desired 

Cheese Cream, cottage, muenster, Swiss, mild (white) American Avoid chci 
spreads 

Butter, Oleomargarine As desired 

Sugar, Jelly, Honey, Maple Syrup As desired 

Milk, Cream, Cocoa As desired (flavoring may be added) 

Cereals Any cooked cereal not containing bran Com flakes, puffed nee, whi 
* flakes, dry oatmeal products 

Fruit Apple sauce, npe banana, baked apple (avoid skin), stewed prunes, cann 
pears and peaches as desired Orange, tomato, grape, or prune juice, graj 
fruit or orange halves, sliced peaches may be used if taken on the full stomat 
immediately after a meal 

Coffee or Tea One cup of either may be allowed with breakfast. 

Desserts Fruit as above, junket, jeilo, custard, ice cream, nee or comstar 
puddings (no raisins), fruit whips, gelatine products, plain cakes and cook: 
(no nuts) 

Azoid the following 

All spices, catsup, mustard, “hot” sauces, relishes, pickles, spicy dressin 
or stuffing 
Alcohol 
Nuts 

Carbonated bc\ ernges , 

hut -water has little to recommend it, for the onlv positive effect < 
tills procedure is partial destruction of the heat-labile vitamin C coi 
tamed m the juice If the patient experiences heartburn or anv oth 1 
gastrointestinal svmptoms after breakfast, it is probably wise to om 
both coffee and citrus fruits 

Some patients make a practice of “testing” prohibited foods, i f 
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they eat, let us sa\ , sausage and sauerkraut, experience no ill effects, 
and understandably reach the conclusion that the) need no longer 
depnte themselves of the pleasures of sausage and sauerkraut. The 
patient must be -cautioned against such “testing" He must realize that 
when his ulcer is healed, he can probabl) get away for the moment 
with eating anvtfung but that repeated ingesnon of undesirable foods 
ma) contribute to an eventual ulcer recurrence. 

Vrtarmns are adequately supplied b) the diet If the paoent is unable 
to tolerate citrus fruits, he requires a daily supplement of 75 mg of 
cevitamic acid 

Alcohol presents a problem m the treatment of ulcer It is undoubt- 
edl) a stimulant of gastnc secretion On the other hand, some feel that 
its relaxing effects on the mmd more than offset its damaging effects 
m the stomach. It is our belief that relaxation can be achiei ed more 
beneficiall) bt other and safer means, and that ulcer panents should 
entirely abstain from alcoholic drinks 
4 Smoking —Over one hundred v ears ago, Cruveilhier 15 observed 
that ulcer patients become so irritated at their dittnr> restrictions, 
that ‘ there et en arrives a period w hen such stimulants as game succeed 
much better than w hitc meats." An analogous situation obtains with 
respect to smoking Those ulcer patients who can stop smoking with- 
out too much effort should certainly do so But if the attempt to give 
up smoking leads to an intolerable increase in tension, the denial of 
tobacco may do the individual s gastrointestinal tract more harm than 
goad As a compromise, he is allowed to smoke when his stomach is 
full (i.e, when the presence of food mas counteract any noxious 
effect that smoking may exert), bat never when his stomach is empty' 
This advice runs counter to some very positive statements in the 
bterature,* 14 but not all are agreed on the detrimental effects of smok- 
ing m the ulcer patient. 17 

5 Medications.— Except as indicated under Preparedness, no medica- 
tions arc indicated 


6 Exorcise -physical exercise, w hether during the pursuit of his oc- 
cupation or at sports, does not harm the patient with a healed ulcer 
As is true of all his activities, how ei er, physical fatigue or strenuous 
activity to which the paoent is not accustomed are to be avoided 

7 Follow-up.— After the emotional problems have been saosfactonlv 
worked out, the paoent should be seen once every three months to 
obtain information not onK of his progress, but also concerning his 
adherence to the prescribed regimen. Often a little reassurance In the 

r V S,C ”l 1S hclpfu ' r thc Parent satisfied with and faithful 

to his treatment At the ome of each check-up a hemoglobin deter- 
mination and a guarnc test for occult blood in the stools ie indicated 
romt S eno 9 7a P hlc swdte ire not necessary' m following a 
duodenal ulcer provided symptoms remain in abeyance. On the mher 
hand, it is probabh ware to observe the progress of a large duodenal 
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ulcer by repeating the x-ray studies about one year after the original 
demonstration of the ulcer 

Gastric ulcers present a different follow-up problem because the 
possibility of neoplasm is ever present, even in gastric ulcers which 
show complete healing, as judged by disappearance of symptoms and 
of abnormal roentgenologic findings 18 In such cases, the patient should 
be seen at monthly intervals for six months, at bimonthly periods for 
the next half year, and then every three months If symptoms, weight 
loss or occult bleeding occur, immediate reexamination by roentgen- 
ologic means is indicated If the patient remains asymptomatic, repeat 
x-ray studies should be performed every three months for one year 
Only by such careful observation can one decide whether one is deal- 
ing with a mahgnant or benign gastric ulceration 

8 Preparedness —Some patients notice a seasonal incidence of their 
ulcer recurrences Others realize that their symptoms are often pre- 
ceded by certain circumstances colds, emotional upsets, fatigue, and 
so forth Hence, the patient is advised to adopt a more intensive thera- 
peutic regimen under the following conditions 

(a) At the beginning of a season which, on the basis of past experi- 

ence, he associates with recurrent ulcer symptoms 

(b) Whenever he is suffering from an acute respirator}'- infection 

( c ) Whenever he is severely fatigued, or when he is performing 

more than his usual amount of work 

( d ) Whenever his emotional tension is heightened, as evidenced by 

insomnia, restlessness, increased irritability, or “nervousness ” 

The intensified regimen which is given to ulcer patients under the 
conditions listed above consists of 

(a) Strict adherence to the interval feedings and diet as given, 

except that coffee and citrus foods are eliminated completely 

( b ) Tincture of Belladonna, 12 minims (0 8 cc ) three times a day 

immediately after meals and at bedtime (Belladonna has been 
prescribed at various times with respect to meals, we give it 
immediately after meals m the hope that it may be effective 
at a time when ulcer symptoms occur one to two hours after 
food ingestion The optimum dose is one which barely causes 
a faint dryness of the mouth ) 

(c) An antacid, consisting either of 

(1) Aluminum hydroxide gel-2 drams (8 cc ) 

or 

(2) A powder— 1 dram (4 gm ) 

Calcium Carbonate 1 part 

Magnesium Carbonate 1 part 

Bismuth Subcarbonate 2 parts 

To be taken one hour after meals and at bedtime 

(d) Increased physical rest earlier bedtime, rest on week-ends, can- 

cellation of social activities and work which is not essential 
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The intensified regimen must be initiated before symptoms begin 
By this means, circumstances which presumably play a role m pre- 
cipitating a recurrent ulcer may often be prevented from bringing 
about their lamentable results If symptoms arise m spite of all efforts 
to the contrary, the panent should notify his physician immediately 


TABLE 2 — INSTRUCTIONS FOR THE PATIENT WITH A HEALED PEPTIC ULCER 

Under certain circumstances, pepnc ulcer can recur m persons who sms subject 
to thu disorder You can reduce the chances of such a recurrence, however, by 
folio wing these cmple rules 

1 Sock to your diet. If you wcmdtr whether a certain food is allowable, ask 
the doctor Do not “test*’ foods to determine whether they cause symptoms or not 
n, Dnnk a glass of milk regularly half way between meals and at bedtime, 
You may take simple crackers with the milk if you so desire. 

HI. Your ulcer is particularly apt to recur 

1 In the (physician fflla in season of 

recurrence, if any) 

2. When you have colds, sore throats, coughs. If you take medicines 
for these illnesses, take them with milk, 

3 When you are physically fatigued or doing more dun your usual 

amount of work. 

4 When you are emotionally upset, or more irritable, tlcepless or 

“nervous* than usuiL 

IV Hence, whenever you are exposed to any of the circumstances listed 
under 111, you should automatically take steps to prevent an ulcer recurrence 

1 Be very careful to observe points I and U 

2 Take 2 teaspoon full of one hour after 

meals and at bedtime (4 times daily) 

3 Take 12 drop* of Tincture of Bclhdonnt m a half a glass of water 

just after meals and at bed am e (4 times dally) 

4 Go to bed earlier than usual you do not necessarily have to sleep 

but it is important for you to get extra rest In bed Rest on week 
ends Cancel social activities and such work as is non-essential 

5 Observe this intensified form of treatment for at least one week. 

As a rule, it should be observed as long as the aggravating factors 
bated under 1U are present. 

V If you have any ulcer symptoms, notify your doctor immediately 


In addition to the diet, a printed list of instructions (an example 
is given in Table 2) can be gnen to the patient With adtantace. for 
his memory of verbal instructions ma\ fade with appalling rapiiSrr' 


SUMMARY 

Although an uncomplicated pepnc ulcer responds i 
sound medical treatment, ulcers will recur withm fire a- — re wr 
oter one half the patients Therapeutic emphasis shoriiE-^-re=-,-~ ^ 
placed on the prevention of recurrences. At present -eerfe 
IS available for this purpose. On the other W 
scierm of recurrent pepnc ulcers cm * v“ 

cai regimen w hicb opposes some of the fit a- r- J H eV 
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genesis of peptic ulcer, but which is not too arduous for the patient 
to observe 

The proposed regimen embodies the folio wmg points (1) educa- 
tion of the patient, (2) psychotherapy, (3) dietary management with 
interval feedings, (4) regulation concerning alcohol, tobacco and ex- 
ercise, (5) follow-up observations and (6) preparedness, so that the 
patient who is exposed to a circumstance known to aggravate peptic 
ulcer adopts an intensified therapeutic regimen before any symptoms 
develop 
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SPECIFIC THERAPY IN ACUTE HEMORRHAGIC NEPHRITIS 


Allan M Butler, M D * and Gertrud C. Reyersbach, M D t 

i 

Many years ago Volhard correctly emphasized that an appreciation 
of the dangers and therapeutic problem of acute hemorrhagic nephritis 
depended upon the recognition of the pathological process as consist- 
ing in a general as well as a renal vasoconstriction By quoting him' 
we are not only reminded of the validity of his concepts but also of 
the length of time they have been at hand “Thus in the acute stages 
we are dealing with a functional condition which endangers not only 
the kidney but also the other organs. In the acute stage it is the 
danger to the heart which is of first and highest importance The 
danger to the brain is second, and to the kidneys only third The 
danger that the ItmcOonal condition m the kidney will lead to lasting 
and irreparable changes increases with the degree and duration of the 
general vasoconstriction mamfesung itself by hypertension. The hyper- 
tension, caused by spastic narromng of the small peripheral arteries, 
may set m suddenly even overnight. This means an enormous over- 
load for the heart. Increased tiork can be accomplished only if the 
muscle fibers of the heart arc stretched more than under normal condi- 
tions A certain degree of dilatation of the heart thus is a necessary 
condition for increased work, but includes a danger of over-distention. 

“The cbaical picture of acute diffuse glomerulo nephncis, therefore, 
may present itself in the form of an acute and most severe insufficiency 
of the heart with dyspnoea of the highest degree, increase of the venous 
pressure and swelling of the liver Almost every case that dies in the 
acute stage of the disease dies of cardiac insufficiency Digitalis should 
be given in every such case. 

"The second grave danger consists of cerebral edema, causing the 
convulsions of the so-called eclamptic uremia. This picture of so-called 
eclampsia, i e., convulsive uremia, has nothing to do with true uremia 
caused by renal insufficiency 

"Convulsrve uremia consists of increased intracranial pressurei and 
the equivalent utterances are headache, vomiting, apathy, somnolence 
and amaurosis The higher the blood pressure the greater the danger 
to the brain. 6 


From the Qnldrena Medial Service. Massachusetts . , 

Department of Pediatno, Harvard Mertol ^ ” d 

t Or cerebral tschemu due to vasoconstriction. 


im 
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“For the success of the treatment the most important factor is that 
of time Ever)' day that a patient walks about without having his con- 
dition recognized renders the prognosis darker and diminishes the 
chances of complete ultimate recovery It is, therefore, necessary to 
watch for nephritis after acute tonsillitis and other infections just as 
we are accustomed to do after scarlet fever And we have to watch 
for it, not so much m the acute stage of these infections, as during the 
first two weeks following the fever ” 

Even today, Volhard’s remarks can hardly be improved upon 

The vasoconstriction usually results in only functional disturbances 
The responsibility of the physician is to institute therapy which will 
so limit the circulator)' disturbances as to prevent not only sudden 
death in the acute phase, but also injury to parenchymal renal tissue 
resulting in irreversible and progressive kidney disease In addition 
he must eradicate any residuum of the streptococcal infection which, 
as described by Longcope and associates, 2 is the edologic agent of the 
acute disease 

The verification of vasoconstriction as the underlymg physiological 
disturbance has been provided by Pickering 8 and Rubin and Rapo- 
port 4 The frequency of cardiac dilatation, myocardial failure and the 
efficacy of digitalis has been amply demonstrated 5 - 0 The effectiveness 
of magnesium sulfate, first introduced by Blackfan and Mills, 7 has been 
nicely described by Rubm and Rapoport 8 Winkler, Smith and Hoff® 
have increased the effectiveness of this therapy by defining the rela- 
tionship between therapeutic effect and the plasma magnesium concen- 
tration Their data indicate that the desired vasomotor effect and fall 
in blood pressure are not obtained until the plasma magnesium has 
risen from the normal value of approximately 1 5 milliequivalents per 
liter to 5 meq per liter As the concentration approaches 10 meq per 
hter, the tendon reflexes diminish, whereas respirations are not sup- 
pressed until the concentration has risen to between 10 and 15 meq 
per liter 

The purpose of this paper is to describe briefly (1) a typical case 
of acute hemorrhagic nephritis together with the therapy used in this 
clinic, (2) a case of acute hemorrhagic nephritis in which the clearly 
demonstrable clinical manifestations provide evidence that the abnor- 
mal physiologic disturbance is widespread vasoconstriction, and (3) a 
case demonstrating a progression of the acute functional vasocon- 
strictive stage to one of irreparable organic changes in the kidney with 
rapidly progressing renal disease which was arrested by recourse to a 
therapeutic procedure 10 which, to our knowledge, has not been applied 
previously to such cases 

CASE I TYPICAL ACUTE HEMORRHAGIC NEPHRITIS, ILLUSTRATING THERAPY 

A 3^ year old boy was well until four weeks before admission when he 
' omited for twcntv four hours Following this he developed a generalized red 
flush and a temperature of 103° F for one week He never complained of a 
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tore threat. He then appeared well for two weeks One week before hmpltshza 
non the child* face became swollen. He became fretful, vonuted off and on ind 
complained of headache and abdominal pain. He voided only tmall amounts of 
grossly bloody urine. It was noticed by the parents that the child became 
“short winded." 

On admission to this hospital the patient was found to be a well developed, 
pale looking child with pnffiness about the eyes and moderate generalized edema. 
The temperature was normal the pulse rate was 120 respirations were 26 He 
weighed 32)4 pounds The 6km was clear The cervical glands were slightly 
enlarged. The ears, throat and nose faded to show signs of infection. The 
pupils reacted to light and accommodation The fundi were normal The neck 
veins were slightly distended. There was very sbght dyspnea. The apei Impulse 
of the heart was just outside the mid-clavicular line the heart sounds were of 
poor quality The pulmonary second sound was louder than the aortic second 
sound A blowing systolic murmur was audible at the apex, which was poorly 
transmitted to the axflla The blood pressure was 110/110 The liver was felt 
three finger breadths below the costa] margin and was tender In spite of these 
signs of congestive failure, the lungs were normal to percussion and auscultation. 
Costovertebral tenderness could not be ebated The eitremines were normal 
except for sbght edema the reflexes were m order 

The urine wa s acid with a specific gravity of 1 010 albumin 2 plus, no sugar, 
acetone or bile The centrifuged sediment contained many red blood cells, a few 
white blood cells and occasional red cell, hyaline and granular casts per high 
power field Urine culture showed no growth. The white blood count was 9800 
with a normal differential count. The red blood count was 3,300,000 and the 
photoelectric hemoglobin 6 gm. pet 100 cc. The blood nonprotein nitrogen was 
14 mg and the serum protein 7 1 gm. per 100 cc. 

X ray of the chest revealed a diffuse increased density extending from the 
hilar shadows into both lung fields consistent with congested blood vessels and 
pulmonary edema. There was a small amount of fluid in each pleural cavity 
The heart was noc definitely enlarged An electrocardiogram was not taken 


A diagnosis of acute hemorrhagic nephritis, congestive failure and 
hypertension was made and the following treatment was instituted 

1 Strict “cardiac" bed rest. 

2 The diet was limited to 600 to 700 cc of sweetened fruit juice. 
The fluids are limited because of the oliguria and retention of fluid as 
evidenced bj increase in weight and edema The carbohydrate is given 
to minimize the utilization of body tissue for energy requirements and 
thus minimize renal woih by reducing the urinary concentration and 
excretion of urea. We believe this mitaal dietary regimen is more logi 
cal than the complete fasting and thirsting recommended by Volhard 

3 The patient was digitalized with cedikmd, 0 3 mg being given 

nn admission, 0 2 mg three hours later ° B 

4 Phenobarbirnl, 32 mg was given by mouth, as sedation not onlv 

hyp ertens m n. n ° " ^ n “ y resnIt m a lessening of the 

5 After he was dig.tahzed, the chdd received intravenously 3 gm 
of magnesmm sulfate .n 1J0 cc of 5 per cent dextrose m wafer (not 
m saline), over a period of fortv minutes Dnnmr < 4 ,. „r. n 
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tendon reflexes and respirations Two 10 cc ampules of calcium glu- 
conate were ready at hand as an antidote to respiratory embarrass- 
ment due to the magnesium The blood pressure was taken every five 
minutes, and was lowered from 150/90 to 130/50 The serum mag- 
nesium was at an effective concentration of 6 5 meq /I at the end of 
the procedure 

During the next three days the blood pressure ranged between 120 
to 100 systolic and 80 to 60 diastolic The signs of congestive failure 
had disappeared the morning after admission but the heart remained 
overactive Digitalization was continued by mouth, 36 mg USP 
digitalis being given daily * The child voided well and lost 2 pounds 
m weight The daily fluid intake was liberalized to 1000 cc All seemed 
to be going well when on the fourth day the blood pressure rose to 
150/100 The child became fretful and complained of abdominal pain 
The heart was very overactive and the liver edge was palpable 2 cm 
below the costal margin, but was not tender Sedation with pheno- 
barbital was continued Magnesium sulfate, 3 2 gm m 160 cc of 5 
per cent dextrose in water, was given intravenously The blood pres- 
sure at the beginning of the infusion was 154/92 and 122/65 at the end 
The serum magnesium concentration was 5 meq /I directly after the 
infusion. 

The next mormng, the blood pressure was again 156/96 Four grams 
of sulfate were infused between 10 and 11 am with a drop m the 
blood pressure to 115/64 One hour later, 2 5 gm of magnesium sulfate 
were given by mouth Two hours later (2 00 pm), the serum mag- 
nesium was found to be at the therapeutically inadequate concentra- 
tion of 3 6 meq /I The blood pressure again rose to 150/90 Four 
cubic centimeters of a 25 per cent solution of magnesium sulfate was 
given intramuscularly and 2 5 gm were given by mouth at 4 p m At 
6 pm the serum magnesum was only 3 5 meq / 1 Thus the oral and 
intramuscular magnesium had not maintained the serum magnesium at 
an effective level The blood pressure then was 138/84 , 

Thereafter the blood pressure dropped to normal levels with but an 
occasional rise for a short period The maintenance dose of 36 mg of 
digitalis was given daily for a period of twelve days, being omitted on 
the seventh day to avoid a cumulative effect The child lost another 
2 pounds m weight Fluids were permitted as desired The diet was 
gradually liberalized, but protein was limited to 30 gm daily and no 
extra salt was given Supplemental vitamins A, D, C and B’s, and Feosol 
were provided From the eleventh hospital day on, the child was en- 
tirely comfortable At that time the lungs were clear by x-rav An 
electrocardiogram was within normal limits The white blood count 

* The maintenance dose is roughly one-tenth of the twenty-four hour 
digitalizing dose, the latter being approximately 33 mg per kg of body weight 
In the oliguric edematous nephritic, the urinary excretion of the digitalis may 
be less than normal and hence care must be taken lest such patients be over- 
digitakzed 
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and temperature remained withitl normal limits, x-rays of the sinuses 
failed to show sinusitis and throat cultures on admission were negative 
The rigid restriction of activity wps relaxed 

After three weeks in the hospital, the unne was clearing satisfac- 
torily and the hemoglobin began to nse The erythrocyte sedimenta- 
tion' rate stayed around 45 mm./hr by the Westergren method u 
Tuberculin 1 1000 was negative and a Hinton test was negative 
At the end of the fourth week the child was placed on a normal 
diet for age and discharged to a convalescent home where normal 
activity was gradually resumed and recoi ery was apparently complete. 

CASE II DRAMATIC MANIFESTATIONS OF A GENERALIZED VASCULAR 
DISTURBANCE 


An II year old school boy core red the hospital with a chief complaint of 
dimness, disorientation and paralysis- 

Eighteen days before admission to the Massachusetts General Hospital the 
boy pomplamed of a headache It was noticed that his eyes were puffy and 
trunk edematoiis The tmne was dark brown Two days later the child had a 
generalized convulsion which stoned in the left arm aad lasted 10 minutes. The 
boy was admitted to another hospital- The record is of interest because of the 
initial diagnosis, the repeated lumbar punctures and the lack of specific therapy 
for the underlying disturbance. 

On admission there, the boy was conscious and responded to painful stimuli. 
Blood pressure was 150/110 The unne contained albumin red blood cells and 
casts. The blood nonprotein nitrogen was 65 mg per 100 cc. Shortly after entry 
the child had three more convulsions Dunng the night and through the early 
morning he continued to convulse none of the seizure* lasted more than one 
minute except for one which lasted two minutes. The child was irrational and 
incontinent and developed Chcyne-Stokes respirations. Sodium luminal, 2 grains, 
and 5 per cent glucose intravenously failed to give relief A lumbar puncture 
was done revealing an initial pressure of 210 mm- and a final pressure of 175 mm 
of water The clear spinal fluid revealed 116 white blood cells per cubic radii 
meter with 63 per cent polymorphonuclear; no red blood cells 2 plus Pandy 
and sugar of 103 mg per cent. The smears showed no organisms. It was the 
impression of the neurological consultant that the child had a meningitis of 
undetermined type- He advised sulfadiazine therapy* and repeated lumbar punc 
tores. The spinal fluid and blood cultures were negative. The child remained 
serm-C-omatose for three days, then became rational He had a paralysis of the 
left arm for one or two days and then developed a right-sided paralysis. Ho was 
aphasic. After eight days the blood pressure had fallen to 112/74- the unne 
continued as before. The paralysis « veil as the aphasia were improving some 
what on the tenth hospital day when the child was taken home by 
Dunng the next six days at home he appeared to improve. The fo 
he complained of dizziness, became disoriented and on the followu 
brought to the Massachusetts General Hospital on the advice of 
physician. 


the parents 
flowing day 
ig day was 
the family 


Ean.jmon mald jrtl dxstlopuj but poor)> nourished boy of eleven 

and ' koto-- £ M 7 " Ty *" 11 n °' hu or hov ™n> brother, 

end aster, he bed The identification of objeca to poor The child Rated that 


* A hazardous therapy in die presence of hematuna and particularly so whe 
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lie “had forgotten many things” and was apparently aware of his mental defect. 
The temperature was 99° F There were no signs of an upper respiratory infec- 
tion, the pupils were equal and reacted to light and accommodation, and the fundi 
were normal The heart was not enlarged, the sounds were of good quality A 
soft systolic murmur was present at the pulmonic area The blood pressure was 
95/60 The lungs were clear to percussion and auscultation The liver was not 
enlarged A right flaccid paralysis was present, more pronounced in the arm 
than m the leg The deep reflexes were more active on the right. 

The white blood count was 11,500 (polymorphonuclear 65 per cent, lympho- 
cvtes 23 per cent and monocyte^ 17 per cent), the red blood count 4,600 000 



Fig 168 (Case II) —Boy 11 years of age Electrocardiogram on admission to 
Massachusetts General Hospital Rate 75 P-R interval 0 13 sec, normal axis, in- 
verted Ti, upright T2 and T3, chest leads deeply inverted T in CF2, inverted T 
m CF4, diphasic T in CF5 The tracing is consistent with the diagnosis of an- 
terior mjocardial infarction near the septum 

and the hemoglobin 12 gm per 100 cc A urine specimen showed a specific 
gravity of 1 018, albumin 2 plus, no sugar, acetone or bile The centrifuged sedi- 
ment contained many red blood cells, 3 to 5 white blood cells and rare red cells 
and granular casts The absence of many white blood cells and epithelial cells 
and the presence of normal concentrations of serum protein, nonprotein nitrogen 
and cholesterol suggested no extensive damage to parenchymal renal tissue A 
normal serum chloride suggested no residual renal damage due to sulfonamide 
therapy 12 A Hinton test of the blood was negative and tuberculin 1 1000 was 
negative 

The heart by x-rav was not definitely enlarged There was no evidence of pul- 
momn edema 

A diagnosis of acute hemorrhagic nephritis with cerebral accident 
due to the hypertension of acute phase was made In order to deter- 
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mine any persistence of myocardial involvement:, an electrocardiogram 
ivas taken which, moch to our surprise, showed a tracing which was 
interpreted by Dr Paul D White to be characteristic of anterior myo- 
cardial infarction close to the interventricular septum Electrocardio- 
grams taken weekly showed gradual healing of the infarction 
As the vascular disturbance of the acute nephritis seemed to have 
subsided, no specific therapy was given. Under physiotherapy the 
paralysis improved and the aphasia remained about the same At the 
time of discharge, eight weeks after admission, the boy had gained 
s« pounds, the sedimentation rate was normal 
In all probability this patient's convulsions could have been stopped 
at the time of admission to the first hospital and prevented thereafter, 
if an appropriate infusion of magnesium sulfate had been given 
prompdy and repeated as indicated The question as to whether 
prompt and adequate specific therapy would have prevented the se- 
quelae cannot be answered so assuredly, but certainly the question is 
worth raising 

CASE 111 PROGRESSION IN ABSENCE OF EARLY SPECIFIC THERAPY 


Three months before admission D L, i 11 year old hoy developed a tore 
throat followed by bilateral purulent otitis media. At the tame tune hu younger 
sister had unquestionable scarlet fever The otitis medta was treated with sul- 
fonamides and cleared up One week laer the right ear began to discharge again. 
The urme became murky and the mother noticed facial edema The child com- 
plained of abdominal pain The family phymaan found a blood pressure of 
ld0/90 and "blood in the urine The patient was put to bed at home and treated 
for ant weeks with a salt free diet without specific therapy His unuary output 
was good but the unue continued to contain albumin, red cells and many casts. 
On development of a right mastoiditis ho svas admitted to another hospital 
A summary of that hospital s record showed the following The admission 
temperature was 101 1 Red blood count 3 4 million, hemoglobin 70 per cent, 
white blood count 20,000 with 85 per cent polymorphonuclear cells. The urine 
contained albumin, red cells and many castj The nonprotem nitrogen of the 
blood was 62 mg per 100 cc. Cultures from the ear grew Staphylococcus aureus 
X raya of the right mastoid region showed increased density and some decalcifies 
don but no evidence of cell destruction Perucilltn (12,000 units every three 
houta intramuscularly) was given as the chemotherapy of choice in the presence 
of ntphnta and hematuria. The temperamre and white blood count fell to nor 
mal The mastoid symptoms subsided as did the discharge from the ear Ha 
anemia was Improved by a transfusion However the unne findings remained 
unchanged and the blood nonprotein nitrogen stayed elevated. The none volume 
decreased and he again developed edema of the free and hands. He was then 
transferred to the Massachusetts General Hospital, eleven weeks after the onset 
of the hematuria and edema. 


Ph ,lnon, eMn l inati0 ? ° n “ drroKltm «vealcd temperature SO* F , blood pro- 
”7 ^ P< T*‘ Thc *»y was in no distress. He bad mini 

mal generalized edema The ear drums were normal and he had no signs of an 

ffE m {undi The heart was not e^ 

it^ht W boTlnnJ not l ’ rar£ Th ' preclusion note was flat 

The re^aTnder^f h ,h^ ^ i 1 ™ Wow the costal margin 

l he remainder of the physical enmtnanon was not remarUHe 
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The red jblpod count was 5 million, hemoglobin 98 per cent, white blood 
count 15,000, polymorphonuclears 72 per cent, lymphocytes 24 per cent and 
monocytes 4 pfer cent The urine had a specific gravity of 1 010, albumin 3 plus, 
no sugar, a dfifohe or bile The centrifuged sediment contained many red blood 
cells, 10 to 15 white blood and epithelial cells and numerous granular and hyaline 
casts per high-power field The urine culture was negative Chest x-ray showed 
the heart was not unusual as to size or shape There was no definite evidence of 
pulmonary edema but there was fluid in both pleural cavities There was haziness 
of the right mastoid, but no bone destruction An electrocardiogram was within 
normal limits The serum nonprotein nitrogen was 33 mg., protein 5 1 gm , in- 
organic phosphorus 7 5 mg and cholesterol 357 mg per 100 cc This diminution 
of serum protein and elevation of phosphorus and cholesterol together with char- 
acter of urine sediment were indicative of a progression of the nephritis from an 



Fig 169 —Photomicrograph of renal biopsy (Case III) removed at first opera- 
tion showing capillary endothelial proliferation and avasculanty of a glomerular 
tuft, and well marked subcapsular extracapillary epithelial proliferauon (Cour- 
tesy of Dr Benjamin Castleman ) 

acute reversible stage to a chrome progressive type A urea clearance test was 
15 per cent of normal Though this might actually have been somewhat greater, 
as the rate of urinary excretion was low, this degree of reduction of urea clear- 
ance eleven weeks after onset of the nephritis confirmed the presence of sub- 
acute parenchymal damage. 

Intravenous pyelograms showed rather large kidneys in which dye became 
wsible only after one hour 

The patient’s temperature remained normal His urine output was 
poor and he gained weight steadily Because of the elevated white 
blood count and the possibility of residual streptococcal infection, 
the boy was given sulfanilamide for five days and then penicillin intra- 
muscularly for ten days As usual when the nephritis has passed beyond 
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the acute functional stage, the hypertension was lessened only slightly 
and briefly by magnesium sulfate given intravenously, intramuscularly 
and orally The child voimted'off and on and complained of dimness 
of vision He developed papilledema with retinitis The blood non- 
protein nitrogen rose to 41 mg per 100 cc. The serum inorganic phos- 
phorus rose to 8 3 mg with the serum calcium falling to 5 5 mg and 
the serum protein to 4 gm. per 100 cc 
On the fourteenth hospital day decapsulation of the right kidney 
was done expeditiously This procedure, which we hardly ever em- 
ploy, was resorted to m this case because of the very marked oliguria, 
the large edematous appearing kidneys by x-ray and the hope that a 
diminished intrarenal pressure and hence improved volume of urine 
might follow decapsulation. A renal biopsy was taken at that time. As 
was consistent with the clinical course, a microscopic section showed 
a very extensive glomerular nephritis progressing from an acute to a 
chronic stage (Fig 169) Following the operation the volume of urine 
increased somewhat, but the blood pressure remained elevated and the 
nonprotein nitrogen rose to 51 mg per 100 cc. The patient again 
developed anemia, the serum protein fell to between 3 and 4 gm per 
100 cc. and he had massive edema Because the prognosis appeared 
hopeless without interference, it was decided, in consultation with Dr 
Reginald Smithwick, to do bilateral sympathectomies 10 


Left-tided lumbodonal sympathectomy with decapsulation of the left ladncy 
wit performed by Dr Smithwick on the thirtieth hospital day Following this 
the blood pressure remained dented Four day* after the operation the blood 
pressure rose to 2J0/16O and the child suffered a severe hypertensive cerebral 
cntis with unconsciousness and generalized twitching! A lumbar puncture done 
at this time showed a normal spinal fluid with an initial pressure of 140 mm of 
water Following the intravenous administration of 6 gm. of magnesium sulfate 
in 300 cc. of S per cent dextrose in distilled water the blood pressure fell to 
160/130 and the patient became responsive. 


During the next few days the edema increased necessitating an abdominal 
pancentests and a thoracentesis The blood pressure ranged between 240 to 200 
systolic and 160 to 140 diastolic. The patient developed mild congestive failure 
and was digitalized. The calculated dose, 1 gm of digitalis or 33 mg per Idlo 
body weight, was administered within a period of 36 hours in sir divided doses. 
A maintenance dose of 100 mg was given every' other day for a period of too 
necks. The edema of the dales and retinitis increased. ' ' 

The right lumhodoml sympathectomy was done three weeks after the left. 
U ithin two days the blood pressure had leveled off at 150/100 The 
edema persisted A weight of 93 pounds wa, 20 pounds .bore the adSST- 
weight The serum proton remained at 3 gm. per 100 cc. The hi™,! 
nitrogen fell to 36 mg, die semrn 

the scrum calcium rose to 7 mg per 100 cc. The nnne n>c * 

3 plus albumin, 10 to 1 J red blood cells and 5 to 10 white blood^dbLi ^ 
gtanulat osts per high power field The fandi unproved som^wfaT* ' ncP ' 

as read* aronulated protein constituents X 
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protein and general nutrition At the same time, because of the danger of nitro- 
gen and phosphorus retention m the plasma, provision was made to follow the 
serum concentrations of these elements Vitamin D, 2500 I U daily, and one half 
teaspoonful of B complex three times a day, 1 5 gm of sodium lactate three times 
a day and 0 5 gm ferrous carbonate twice a day were also prescribed 

When the boy was re-examined five months later he had lost his edema, was 
up and about and felt well Blood pressure was 120/80 The unne soil contained 
much albumin The spun sediment showed many white blood cells, a fair num- 
ber of red blood cells and rare casts The nonprotem nitrogen was 25 mg., serum 
protein 3 6 gm., calcium 7 6 mg and phosphorus 5 2 mg per 100 cc , the phos- 
phatase was 3 4 Bodansky units and chloride 109 meq per liter One year later 
he continues to feel well The serum protein has risen to 5 8 gm per 100 cc A 
slight rise in nonprotem nitrogen suggests reducing the nitrogen intake 

Here, too, the question may be raised as to whether the prompt 
institution of therapy to arrest the circulatory disturbance would have 
prevented irreversible damage to the kidneys The course from com- 
pletion of the sympathectomy to the present time recommends, m our 
opinion, future resort to this type of surgical therapy in such cases 

COMMENT 

Perhaps these case histones, by illustrating the physiologic disturb- 
ances of acute hemorrhagic nephritis, together with their specific 
therapy, may provide evidence that patients suffering from this con- 
dition deserve more than bed rest, “bland” diet and a too frequently 
purposeless tonsillectomy Volhard 1 has aptly said “To the practicing 
physician one of his most important tasks is the treatment of acute 
diffuse glomerulonephritis It imposes a great responsibility but may 
also bnng the greatest satisfaction ” 
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MANAGEMENT OF THE PATIENT WITH CHRONIC 
DIFFUSE GLOMERULONEPHRITIS 

Stanley E Bradley, M D * 

GENERAL CONSIDERATIONS 

Pathological Factors —The unique position of the kidneys in the body 
economy is responsible for the difficult therapeutic problems of chronic 
diffuse glomerulonephritis These organs play a controlling role in 
cardiovascular dynamics, m the regulation of body water and electro- 
lytes, and in the excretion of the waste products of metabolism Glom- 
erulonephritis disrupts these functions by interference with glomerular 
filtration, destruction of tubules, and distortion of the renal vascular 
bed Therapy is concerned, primarily, with the correction and alle- 
viation of the pathophysiologic phenomena that result from the struc- 
tural alterations No means of halting the disease process is yet at 
hand There is general agreement that the course of chrome diffuse 
glomerulonephritis may be broadly divided into three stages The 
first and earliest stage— the latent stage— distinguished by minimal and 
irregular proteinuria, occasional hematuria and a tendency to slight 
dependent edema or morning facial edema may appear de novo or 
upon the heels of an episode of acute diffuse glomerulonephritis With 
further glomerular damage, proteinuria increases and the patient enters 
the nephrotic stage of excessive urinary protein loss, hypoprotememia, 
and massive edema formation Finally, if the process is not arrested 
by death or reversal, arterial hypertension and renal insufficiency de- 
velop in the tenmnal stage of the disease Although this tram of events 
is commonly seen, in any given instance only one stage may ever be 
seen or two may occur simultaneously 

Psychosomatic Factors —Individuals in whom the disease is discovered 
accidentally m the course of a casual examination often undergo a 
rather harrowing experience In the midst of apparent health, they 
suddenly find themselves placed apart from other normal persons by 
their inability to obtain insurance There are repeated urinalyses, blood 
chemistry studies, and tests of one type or another For many people, 
this sudden diagnostic activity betokens a serious and perhaps fatal 
illness Often they even begin to feel unwell and unless reassurance is 
skillfully practiced, an extraordinary amount of unnecessary mental 
suffering may result. 

From the Evans Memorial, Massachusetts Memorial Hospitals, and the De- 
partment of Medicine, Boston University School of Aledicine, Boston, Massa- 
chusetts 

•Instructor in Medicine, Boston Unn ersity School of Medicine, Assistant 
Physician, Et a ns Memorial, Massachusetts Memorial Hospitals 
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As a first step m establishing a basis of security, it is necessat) to 
outline for the panent some intelligible account of the disease of si hich 
he is a victim, the necessity for the various diagnostic procedures he 
must undergo, and the objectives of therapy It is well to remember 
that prognosis earl) in the disease ma) aln ays be optimistic and even 
in the later stages mas be hopeful, since it is knoivn that the process 
ma) be arrested spontaneouslj and permanent]) , as late in the course 
os the nephrotic stage, and that c\ en far-advanced renal disease is not 
inconsistent with several years of life. 

In the nephrotic stage of the disease, the huge accumulation of fluid 
in the tissues ma) make activit) impossible. Alone and immobilized, 
such patients may become deepl) depressed The radio and occupa- 
tional thernp) are as vital in obtaining good results as efforts to repair 
the physiological defect at fault. Hope can be offered honesdy since 
it is usual for edema to regress, w hether this is a result of further renal 
damage or of healing 

In the terminal stage, hope should not he denied the panent, but 
the farruh should be informed of the hopelessness of the situadoa 
With proper care and good fortune man) may live several years. 
Although proteenve measures must be taken, it is unfair to forbid all 
possibl) injurious, bur enjomble, activities. 


MANAGEMENT OE THE LATENT STAGE 


It is best to advise the panent in tins stage to forget his illness and 
bve a normally qmer life Dietary restnenons are unnecessary and may 
even be harmful Of course, it is unwise for these pauents to expose 
themselves to cold and exhaustion, since acute exacerbanon of the 
renal disease is an e\ cr-present threat. Focal infection should be eradi- 
cated under the protection of sulfonamide pretreatment, but indis- 
criminate tonsillectom) is to be condemned 
Minimal edema ma) be ver> annoying Young women, in particular, 
complain of this phenomenon because slight edema of the lower ex- 
tremities quickly produces an unpleasant cosmenc effect and uncom- 
fortably nght shoes. This ma) be relieved by periods of rest with the 
feet elevated and a salt-poor diet, together tilth moderate Mater re- 
striction. 


MANAGEMENT OF THE NEPHROTIC STAGE 

At this stage of the disease, renal function is usually but slightly 
impaired The chief problems are removal of excess bod) fluid and 
replacement of the plasma protein. As renal damage increases, mam 
unpcrcepdbh enter the terminal stage of outnght renal m- 
3nd «■*«"« «teml h) pertensiom Ftequentl) , no clear-cut 
dividing line is discernible and for a space the tv, o stages overlap For 

purposes of clantt the tuo will be considered as distmctlt separate 
entities in this discussion. separate 

Plasma Protein Replacement -Since fltud accumulates in the inter- 
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stitial spaces as a result of' the reduction in plasma proteins, and since 
albumin makes up the largest portion of the lost protein, the admin- 
istration of albumin concentrates in sufficient quantity to replace 
losses seems to be the most logical procedure Recent experimental 
work indicates that the proteins of the body are more or less inter- 
dependent, comprising a single “pool,” the components of which are 
in equilibrium Withdrawal of protein from one region (the blood, 
for example) results in changes of concentration in all areas due to 
shifts in the reestablishment of equilibria thus disturbed Consequently 
the hypoproteinemia of nephrosis cannot be thought of as a phenome- 
non hunted to the vascular bed, but must be considered part and parcel 
of a derangement affecting protein stores all over the body In like 
fashion, the administration of protein does not result in a contribution 
of protein to the blood alone but to the total protein pool The size 
of this pool, since it includes every area of the body, is enormous and 
protem concentration m it is not easily affected by doses administered 
with ease to man Sachar and his co-workers 10 have shown that the 
ratio between extravascular and vascular protein m the protem starved 
dog is of the order of magnitude of 25 to 1 This means that 25 gm 
of protein must be given to replace 1 gm m the plasma Probably the 
ratio is not as large in the nephrotic syndrome in man but even if it is 
assumed to be 10 to 1, 300 gm of protem must be given to increase 
the plasma concentration by 1 gm per 100 cc of plasma (assuming 
a plasma volume of 3000 cc ) Obviously, such a dose is impractical 
Moreover, albumin concentrates are not yet generally available to the 
practitioner and only materials in which the protem concentration is 
relatively low, such as whole blood and plasma, can be used The fact 
that immediate and rapid reversal of hypoproteinemia is impossible 
with the means at hand does not mean that such measures are valueless 
At least, urinary protem loss can be compensated for on a gram-for- 
gram basis in this manner, and diuresis may be stimulated 

Diet— For the majority of patients m the nephrotic stage, intrave- 
nous replacement of protem is impractical because it is rarely neces- 
sary for such patients to be confined to the hospital For these people, 
and for bedridden patients as well, dietary measures may prove inval- 
uable The protem intake must be mcreased to the point where urinary 
loss is exceeded In tune, such a diet may result m marked clinical im- 
provement A sample diet containing 125 gm of protein per day is 
presented m Table 1 The instructions to the patient should be noted 
Salt and water restriction are imperative m the fight against edema 
formation Moreover, an attempt to insure appetizing preparation is 
worth-while, since anorexia may be a serious problem Adequate vita- 
min intake is, of course, of great importance In addition, protem man- 
ufacture can be supported and enhanced by intravenous or oral admin- 
istration of protem digests or ammo acid mixtures, such as Amigen 
and Parenamme 
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Diuresis Although whole blood end plasma transfusions cannot 

change the plasma protein level significantly, diuresis may be induced 
by them The transmembrane protein shifts by which added protein 
is distributed through the total body protein pool are necessarily slow 
During the period of adjustment, the plasma level of proton does rise 
significantly and even if this elevation is transient, it is of important 
beneficial influence The transient deration of plasma protein increases 

TABLE 1 —DIET IN TOE NEPHROTIC SYNDROME 


Sample Form 


Diet for M — - ■ — — 

It is ntctwaiy for you to eat more meat and other protein -containing food because you 
are losing protein in your none every day In addition your kddoeyi cannot remove u 
much water and salt as normal kidney*. Consequently you must cut dawn the amount of 
crater and ult you take to avoid trater logging ycrur body The diet below u a sample diet 
for one day Substitute* are mentioned. Be sure that your food if cooked without salt and 
do not use salt at meals. 


Breakfast Fruit 
Cereal 
Fggs. 
Bread. 
Milk 
Coffee. 


1 ferving 
(cooked) | cup 

2 

1 slice with butter 
1 gla» 

A* desired with cream and *ujbx 


Luncheon Meat, fish or poultry 
Potato 

Vegetable or fruit aaiad 

Bread 

Milk. 

Dessert 


1 extra large serving (4 or ) may aubstitutt 
2 eggi and 1 oz. tkeefe 
1 (or other vegetable) 

1 slice with butter 
1 glafs 

Choice from list on dinner menu 


Dinner 


Meat, fish or poultry 
Potato 
Vegetable 
Bread. 

MQk 

Dessert fruit 


1 extra large serving 

1 (or other vegetable) 

2 

I slice vnth butter 
1 gloat 

1 (or sponge cake, angel cake, fruit whips 
made with egg white, and fruit served with 
custarj^aouce, baked custard, or gelatin 

Prink no more than 5 glasses of water each dav 


the onconc pressure of the plasma Water is withdrawn from the inter- 
stitial compartment m large amounts, flooding the vascular bed and 
dating the constituents of the blood. This dilution bungs into opera- 
tion mrchamsms bv which excess plasma water is excreted bv S- 
nej and a diuresis results. If the situation is borderline, this mav be 
sufficient to set m tram a senes of wswmjm proceSdbv^hich 
edema is lost Hon ever ui most instances, the nW,T^ m 5 
slowlv falls as a result of loss into the tissue orotem non! tv ' C j ’ 0<>d 
slackens and finally ceases. P po ° l The diuresis 
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Other diuretic agents, a list of which is given in Table 2, have 
proved of value in reducing edema On the whole, these agents act, 
in one way or another, to increase the osmotic pressure of tubular 
urine Urea is probably as effective as any Some patients object to the 
taste but, for the most part, it is taken unprotestmgly Mannitol has 
proved an excellent diuretic m our hands No toxic effects have been 
observed and a marked diuresis may be induced Unfortunately, it 
must be administered by the intravenous route Both mannitol and 
urea appear to be nontoxic under almost any circumstances, but this 
cannot be said for the other substances listed m Table 2 Potassium 
salts have found enthusiastic use, 8 but the presence of renal insuffi- 
ciency makes possible dangerous retention of the toxic potassium ion 
Ammonium chloride, too, is popular but this may precipitate a chloride 


TABLE 2 —DIURETICS 



I Dose 

Comments 

Urea 

Mannitol 

Potassium chlonde 

Ammonium chlonde 

Mercupunn 

60 gm per day 
25-50 gm per day 

5-10 gm per day 

8-12 gm per day 

1-2 cc per day 

Give m divided doses in cold fruit juice 

Given intravenously in 25 per cent solution 
(Sharpe and Dohme) 2-4 divided doses 
Divided doses Never use in presence of renal 
insufficiency 

Divided doses Never use in presence of renal 
insufficiency or acidosis 

May be given intravenously or intramuscu 
larly Best response following preparation 
with ammonium chlonde Never use in renal 
insufficiency or m presence of diluting im- 
pairment 


acidosis if caution is not exercised Finally, mercupurin and other 
mercurials have been advocated as extremely effective agents This is 
particularly true if the patient has had a course of ammonium chlonde 
therapy Mercurials appear to induce a chlonde diuresis and marked 
chloride loss may result if an adequate chloride intake is not main- 
tained A second and greater danger of mercurial medication arises 
from the potential nephrotoxic action of these drugs 
In certain types of the “nephrotic syndrome” in chrome diffuse 
glomerulonephritis, impairment of diluting power may be associated 
with azotemia 

S H , a 34 year old Chinese, ■nhose course is charted in Figure 170, was such 
a patient He vas admitted to the Evans Memorial suffering from anasarca, 
ascites and h> drothorax of four weeks’ duration He presented the classical signs 
of the nephrotic svndrome, including a marked hypoproteinemia, hypercholes- 
terolemia, and heavy proteinuria Renal function studies* revealed a greater re- 

* Mannitol and p-ammohippurate were generously supplied to us for these 
and other studies by Sharpe and Dohme, Inc For details of clearance procedures 
see Goldnng and Chasis S 6 
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Fjg 170— CUnicaJ count and therapy of chronic diffuse glomerulonephritis in 
the nephrotic stage complicated bj azotemia and renal incapacity to secrete dilate 
unne. S H„ a 34 year old Chinese male, was admitted with anasarca, ascites, 
and hydrothorax of four weeks duration s\ith no previous history of renal dis- 
ease Glomerular filtration rate (G.F.R —mannitol clearance) was reduced to a 
greater extent than the renal plasma flow (RJ\F — p-ommohippurate clearance) 
Nonprwcm nitrogen, 74 mg per 100 cc plasma proteins, 3.64 gm. per 100 cc. 
cholesterol 3SJ mg. per 100 cc. and a persistent promnona were amonff a,, 
laboratory findings not charted above Plasma transfusions faded to produce am 
change in the cluneal or laboratory picture Mercupunn induced gross hematuria 
and did not pmvoLe diuresis. Mannitol Iihexvtse, teas ineffectual A course of 
thsroid extract (not charted) tollosrmg manrmol therapy produced no chance 
and uss discontinued. A gradual impro.ement of the clinical picture sponrane 

u OS7ufiant ,rlil!ood permitted reacm^, At 

present the patients weight remains *t about U0 ooundt. RptmI 1 

mm« to be impaired and other Jahomon And 

Edema rapidly reaccumulates ,( he derates fiomT met ''T* 
tints salt and rater restriction. and high protein diet * C ‘ 

the danger and ineffectualuy of diuretic \nt^“ d«™>nstn<c* 
.he presence of azotemia and a fixed hi 8 h unnary speede d™ 1>1 ’ drorm: ln 



1190 


STANLEY E BRADLEY 


ducaon in the glomerular filtration rate— GFR (measured by the mannitol clear- 
ance)— than in the renal plasma flow— RPF (measured by the p-aminohippurate 
clearance)— a functional pattern 1 consistent with the diagnosis of chronic diffuse 
glomerulonephritis In addition, the urinary specific gravity remained persistendy 
elevated and a moderate azotemia was present throughout the course in the 
hospital 

The patient was placed at bed rest and transfusions of plasma were given 
daily over a period of ten days without demonstrable change in plasma protein 
concentration or clinical appearance Next, mercupunn was administered in the 
hope of inducing diuresis Not only did it fail to do this, but definite renal 
damage resulted in grossly bloody urrne Gross hematuria persisted for a matter 
of two weeks or more A third attempt to induce diuresis failed likewise, when 
mannitol was administered intravenously several weeks later A course of thyroid 
extract (0 06 to 0 12 gm per day) appeared to have little effect. Finally, facial and 
scrotal edema slowly cleared, without significant weight change, probably as a 
result of fluid shift to other areas Then, after approximately four months of bed 
rest and high protein diet, the edema began to clear, the weight dropping slowly 
over a two months period to a new constant level, about 40 pounds below the 
admission weight. During this period he was gradually reactivated without any 
effect on the process of fluid loss 

On discharge, the patient’s lower extremities were still edematous and have 
remained so to the present. There has been little change in renal function (aside 
from some improvement in the glomerular filtration rate), urinary protein loss, 
or plasma protem concentration The urinary specific gravity over a period of 
more than one year following onset of the illness has gradually fallen to an 
average level of 1 015 Azotemia continues to be present. 

This case teaches several important lessons First, diuretic therapy 
m the presence of a high urinary specific gravity and persistent azo- 
temia is ineffectual and contraindicated The use of mercupunn in 
this instance produced further renal damage The failure of the kidneys 
to respond to urea, present already in high concentration in the blood, 
should have been sufficient evidence that other diuretics would be 
ineffectual Secondly, the spontaneous regression of edema teaches 
caution m attributing curative effects to any diuretic or other agents 
in this disease 

Risks and Protection —Inherent in the nephrotic syndrome are the 
risks of infection of the water-logged tissues and body cavities and of 
the curious condition known; as “the nephrotic crisis ” These patients 
ire peculiarly prone to infection by the streptococci and pneumococci 
Erysipelas and peritonitis occur frequently and suddenly Conventional 
therapy with sulfonamides and penicillin is indicated as well as suppor- 
tive measures such as transfusion The presence of glomerulonephritis 
does not contraindicate the use of the sulfonamides, but they should 
be used cautiously since additional renal damage is to be feared In 
the presence of renal insufficiency, it is likely that the inability of the 
kidney to excrete concentrated urine prevents a dangerous concentra- 
tion of sulfonamide in the tubular urine In the nephrotic stage, par- 
ticularly m cases hke S H described above, the danger is greater 
Since excretion may be less rapid than normal, dangerously high blood 
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Ie\ els ma) be attained very rapidly with relam el> small doses Hence, 
frequent determination of the blood level is necessary The initial dose 
of any sulfonamide need differ in no nay from that commonly used, 
but sustaining doses must be reduced greatly, depending upon the 
blood level obtained Penicillin, too, ma> be given m smaller daily 
doses because excretion is reduced 
The “nephrotic crisis" is characterized by a sudden onset of a sterile 
or bacterial peritonitis associated with a marked hypoaminoacidenua 
Farr* and others" have shown that the fatality rate can be greatly re- 
duced bv intravenous administration of amino acids Ammo acids may 
be given mtrai enously as Amigen (Mead Johnson)— one to two liters 
of 5 per cent solution in 5 per cent glucose daily-or Parenanune 
(Stearns)-one bottle (100 cc.) in one liter of 5 per cent glucose, one 
or two times each dav Amino acid mixtures must be given slowly to 
avoid unpleasant saline reactions of flushing, nausea and vonutmg 
Life is restricted, of necessity, for these patients. The rapid appear- 
ance of massive edema of the extremiaes after long standing denies to 
them occupations in which this is necessary A sedentary life is forced 
upon them by the disease rather than by the physician. Nonetheless, 
a useful and happy life may be assured by careful routimzauon, b* 
dietary precautions, and by proper use of available therapeutic 
measures. 

MANAGEMENT OF THE TERMINAL STAGE 


In general, the phenomena manifested in this stage are of cither 
renal or circulatory origin In many patients a complex of signs arises 
in part from both types of disorders In the present discussion, prob- 
lems that result from hypertension mil not be discussed and renal 
manifestations will be considered as pure states It cannot be empha- 
sized too strongly that this is a departure from the truth in most in- 
stances, since pure states art rare. Simplified formulation of therapy 
may be misleading if this fact is overlooked. 

Each patient must be treated individually in the light of a full 
knowledge of both the circulation and the kidne*, and of the degree 
to w hich disorders in each infringe upon and complicate disorders in 
the other Complete analvsis of the patient's physiological status is 
necessary The bod> water electrolytes can be estimated by determina- 
tion of plasma carbon dioxide combining power, chloride, calaum 
and phosphorus, and chemical imbalance calculated roughly from 
diese facts. The state of hj dration must be evaluated from clinical signs, 
from the history, and from the stud* of the enter balance. Occa- 
sional)} the hematocrit is helpful, but since most of these patients are 
anemic, interpretation a often difficult. A knowledge of The plasma 
protem is always helpful Electrolyte and protein loss 
quantitation of d aj h loss m the urme, so that adequate 
mai be possible There are many more comphcawd pn^dures b% 
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which a clearer picture may be drawn, but those mentioned are gen- 
erally available and extremely useful 

Dehydration —When damage to both glomeruli and tubules becomes 
very severe the functional balance between the glomerulus and its 
attached tubule is lost Many nephrons become permanently diuretic 
as a result of a glomerular filtration rate beyond the capacity of tubu- 
lar water reabsorption The failure of water reabsorption may lead to 
marked water and electrolyte loss Most patients respond to the dram 
by increased water intake, but occasionally the thirst mechanism may 
be impaired In these cases, dehydration may develop insidiously All 
patients in this stage of the disease should be warned of the increased 
need for water and increased intake prescribed Polyuria and noctuna, 
that prove annoying and even exhausting, develop If noctuna is so 
profuse as to interfere markedly Math rest, a regimen of water intake 
designed to produce the greatest output in the waking hours of the 
day should be laid out Chloral hydrate (0 5 to 1 0 gm ), phenobarbital 
(0 03 to 0 06 gm or 4 cc of the elixir) and other hypnotics are of 
value in sedation when they are given during the course of the day 
or m the evening at bedtime 

When water loss is aggravated by diarrhea and vomiting, dehydration 
may be profound Under these circumstances, oral replacement may 
be impossible or inadequate, and fluid must be given by vein Table 3 
summarizes briefly the important forms in which fluid and electrolytes 
may be administered parenterally Gluco-saline (equal parts of isotonic 
saline and 5 per cent glucose solution) is particularly valuable m com- 
bating dehydration in renal insufficiency because there is no need for 
renal adjustment of electrolyte balance However, the administration 
of electrolyte must be adjusted to particular needs in individual cases 
Hence, any generalization regarding fluid replacement alone is impos- 
sible 

Electrolyte Imbalances —When water is lost from the body there is al- 
ways concomitant loss of electrolyte The extent and character of elec- 
trolyte loss depends upon the site of water loss and many other fac- 
tors In the terminal stage of chrome diffuse glomerulonephritis, 
electrolytes may be retamed as well as lost and any conceivable elec- 
trolyte pattern may develop 

Anion Loss —In one type of the disease, sodium-sparing devices ap- 
pear to respond more or less normally, despite severe renal damage 
that otherwise, leads to diuresis and chloride loss Perhaps, also, chlo- 
ride reabsorption is impaired In any case, chloride ion and water are 
swept out of the body m a persistent diuresis and a syndrome, resem- 
bling Addison’s disease, results Pigmentation of the skin, particularly 
of the face, is not infrequently seen in the terminal stage of glomerulo- 
nephritis and may complicate the diagnostic problem Therapy is 
necessarily directed at replacement of lost salt and water Isotonic 
sabne must be given together with additional sodium chloride by 
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mouth in quantities guided by the amount of water and salt lost each 
dav Desoxycorticosterone and cortical extracts are of no value 

Cation Liu and Acidosit -On the other hand, sodium sparing devices 
ma> be badly damaged The ammonia-forming abihty of the tubular 
cells is lost and the tubule appears to lose its capacity to control 
urinary pH in such a fashion as to conserve base through the manipu- 
lation of unnary buffers The excess loss of base inevitably leads to 


TABLE 3 —INTRAVENOUS FLUID THERAPY IN CHRONIC DIFFUSE 
glomerulonephritis 



Dose 

Comment* 

1 Sodium chloride 0 85 5 
per cent solution 


Contains chloride ion in excess of plasma 
hence if used alone may increase addosis. 

2. Glucose 5 per cent J 

500-1000 cc. 
per day 

No evidence that It improves renal function in 
roan provides needed food and water, how 
ever 

3 Gluco-sallne (mixture 
of (1) and (2) equal 
parts) 

500-3000 cc. 
per day 

Fluid of choice for repairing dehydration 
Contains chloride in approximately correct 
proportion, but (4) or (5) must be added to 
repair sodium defect. 

4 Sodium lactate Ring 
cris solution (1 M) 


Add ampule (40 cc.) to 200 cc of (3) for i 
molar solution— isotonic. Administer 200- 
300 cc. of 1 M solution diluted properly, and 
sufficient addition of fluid to correct achy 
dration as first dose, when COj combining 
power is less than 30 vol per cent Adjust 
succeeding therapy by effect as shown by 
clinical and chemical response 

5 Sodium bicarbonate 


Ampule (13 gm. per 20 cc.) diluted to 100 cc. 
for intravenous use. Give 15-25 gm. diluted 
properly, Intravenously as initial dose and 
thereafter according to effect Oral 10-30 gm 
per day 

6 Total voiume 


Depends on state of circulation and fluid needs, 
pally requirements may be estimated grossly 
byurine flow which should be main tabled at 
1000 cc. per day Care should be taken to 
avoid overtiydration 


acidosis if replacement is inadequate The grave import of acidosis 
arises not so much from the effects of a lowered pH of the body fluids 
as it does from the fact that acidosis near!) always bespeaks a serious 
imbalance of solutes with marked dehvdraOon. The use of the alha- 
luuzing agents listed m Table 3 may be 
the chemical and clinical manifestations ol 
ment must be conducted cauuousU Th 
pablc of normal cquilibrator} responses 


very effective in correcting 
i acidosis. Nonetheless, treat- 
e patients arc no longer ca- 
The physiological pattern is 
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brittle and inelastic and overtreatment may be as dangerous as neglect. 
For this reason, the doses of sodium lactate-Ringer’s solution and of 
sodium bicarbonate are considerably smaller than those conventionally 
advocated Proper hydration and careful correction of chemical im- 
balances must be guided by close observation of the effects Once they 
are corrected, the problem of therapy does not end, smce the patient’s 
life is one of teetering along a narrow path beset on one hand by 
acidosis and dehydration and on the other by alkalosis, edema and, 
perhaps, cardiac decompensation 

The course of H B , charted in Figure 171, illustrates the effects 
and hazards of the chemotherapy of acidosis 

This white male of 24 years was admitted to the Evans Memorial complaining 
of nausea, vomiting, and “shortness of breath” of sudden onset and short dura 
non He was emaciated, dehydrated and markedly hyperpneic Investigation re- 
vealed fixation of the urinary specific gravity at 1 010, nitrogen retennon, and a 
striking reduction in the carbon dioxide combining power The blood pressure 
was slightly elevated, but the cardiovascular system was otherwise normal There 
was no history of previous renal disease Smce he was conscious, well-onented 
and cooperative, fluids and sodium bicarbonate (12 gm daily) could be given by 
mouth Sodium lactate-Ringer’s solution (160 cc of one molar solution) was 
given immediately by vein in 2000 cc of gluco-saline solution The effect of this 
regimen was dramatic, both from a clinical and a chemical standpoint. In three 
days the carbon dioxide combining power had mounted to 26 from 4 volumes 
per cent. The respiratory pattern reverted to normal and the plasma nonprotein 
nitrogen fell Following these changes (due in part, undoubtedly, to hydration) 
improvement m the chemical pattern of the blood slowed However, the patient 
continued to improve clinically and five days after admission he was sitting up 
m bed, in good spirits, and feehng well Nonetheless, the carbon dioxide com- 
bining power remained at 30 volumes per cent and the nonprotein nitrogen at 
63 mg per 100 cc Continued therapy resulted in moderate pitting edema of the 
extremities, probably as a result of salt and water retention by the damaged kid- 
neys, and little further change in bicarbonate ion occurred The dose of sodium 
bicarbonate was reduced (6 gm daily) and equilibration apparently having been 
achieved, he was discharged on an alkaline ash diet and sodium bicarbonate It 
was thought that the slight edema that remained would act to buffer the tend- 
ency to dehydration and acidosis He remained well on this regimen and re- 
turned again to the hospital in acidosis and hypocalcetnic tetany only after a 
lapse from regularity 

The excellent effect of alkahnization and hydration is obvious in this 
case, but the fact that return to the normal state was impossible should 
be stressed Therapy must be directed at achieving an optimal clinical 
response No single criterion and no perfect clinical pattern can be set 
up as a satisfactory and safe gauge of therapy Insistence on one or the 
other may be fatal In this case, a vigorous attempt to return the 
carbon dioxide combining power to normal would have resulted w 
massive edema 

In addition to the oral replacement of base, dietary restriction of 
acid ions may be helpful m preventing acidosis Moreover, the water 
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which acid ions would otherwise require for excretion is spared to the 
bodv A sample alkaline ash diet is outlined in Table 4 



Fig 171^The treatment of acidosis la the terminal stage of chronic diffuse 
glomerulonephritis. H B., a 29 year old white male, was admitted complaining 
of nausea, vomiting and respiratory difficulty Renal function -was markedly un- 
paired G.FJR, 19 7 cc. and RJPJ, IJ1 J cc. The severe acidosis was treated by 
Intravenous fluid and alkaluuzing measures on tdimsoon Thereafter water »» 
forced by month and sodium bicarbonate was administered The carbon dioxide 
combining power rose, but failure of the ladney to regulate the electrolyte oat 
'em and the volume of body water resulted in peripheral edema This inu red 
rednetioo of the intake of sodtum bicarbonate. Discharged markedly imni^Ia 
on an alkaline ash diet and sodinm bicarbonate. He remained, howevti in nremk 


Anion RetonHon 


The retention of amons contnbutes to the development of acidosis 
m two wavs, first, by increasing the concentration of aad S 
second by stimulating nater and base loss. Amono the „„ ™ j 
chloride and phosphate are the most unportant. Odonde, m gS*. 
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follows the sodium ion, although occasionally preferential retention 
of this ion does occur Leutscher and Blackman 7 have reported such an 
-instance following severe renal damage by sulfonamide This situation 
may occur in the course of chrome diffuse glomerulonephritis, par- 
ticularly in severe dehydration Hydration, preferably with 5 per cent 
glucose, and alkahmzing measures, if acidosis is present, are indicated 
Phosphate retention leads ultimately to hypocalcemia as a result of 
the reciprocal relation between the calcium and phosphorus lomc con- 

TABLE 4 —DIET IN ACIDOSIS 


Sample Form 

Diet, for M 

It is necessary for you to avoid acid-forming foods because damaged kidnevs are unable 
to cope with excess acid Since most meats are highly aad-forming, it will be necessary t° 
t eplace animal protein with plant protein m your diet The following diet is a sample diet 
for one day Listed below the menu you will find foods you should not eat together with 

those you may use as substitutes 


Breakfast Fruit 

1 serving 

Toast 

1 slice with butter 

Egg 

1 

Milk 

1 glass 

Luncheon Cheese (cottage) 

3 tablespoons, or 

Lean beef 

1 medium serving 

Orange 

1 

Potatoes 

1 (or other vegetable) 

Bread 

1 slice with butter 

Baked apple 

1 with cream 

Coffee 

As desired with cream and sugar 

Dinner Baked lima beans (mam dish) 

1 serving 

Carrots 

Lettuce 

Bread 

Milk or coffee 

1 large serving 

1 large serving 

1 slice with butter 

Fruit 

1 serving 

Dnnk at least eight glasses of water each day 
Avoid Pork, beef, chicken, duck, veal 

Eat sparingly of Seafood, lamb, cereals 

You may substitute for the above Beans — lima, 

, etc-, milk, cheese, eggs 


centraaons Calcium is lost in the stool and is precipitated from the 
blood into soft tissues Hypocalcemia and acidosis result m a mobiliza- 
tion and loss of calcium from bone and may stimulate the secretion of 
parathormone Syndromes resembling rickets and osteomalacia arise 
from the complex of factors at work Tetany, muscular twitching and 
cramps may also appear when hypocalcemia is marked Difficult and 
sometimes insoluble therapeutic problems are met 
The bony changes of severe and prolonged renal insufficiency do 
not respond readily to therapy The process may be halted by correc- 
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non of acidosis and hyperphosphatemia, but, unfortunately, permanent 
damage and interference with normal growth may occur before a 
diagnosis is made and therapv instituted An alkaline ash diet, high 
calcium intake (e-g., calcium gluconate— 4 gm four times a day), and 
increased vitamin ingestion are usually helpful Liu and Chu* have 
found that dihydrotachysterol (AT 10) — 3 cc daily by mouth— may 
exert a favorable influence It is a matter of general experience that 
vitamin D is valueless in improving calcium absorption m these cases 
Often it is impossible to reverse the acidosis completely and one must 
be satisfied with retarding the pathological process 
Since hyperphosphatemia is a common denominator m all these con- 
ditions, it seems reasonable to suppose that increasing the phosphorus 
excretion would be of value. That this is so is illustrated by the re- 
sponse of H R (Fig 172) to treatment with aluminum hydroxide. 
This subscance (Amphojel-20 cc daily Creamahn-12 tablets daily) 
precipitates phosphates as insoluble salts in the intestine 4 Since phos- 
phate passes from the blood mto the gut m the intestinal secretions 
augmented excretion b\ this route results and ulumately a reduction m 
the blood level with a reciprocal increase in the calcium level occurs 
Iron salts (e g., Feosol-1 gm. four times a day) also have this acaon » 


H B was admitted several months after the admwnon dtsenbed above He 
confessed to dietarj mdnerenons and he had faded to continue his medication 
He was complaining of shaking muscular cramps and diarrhea Evidera of 
tctan> was demonstrable in positive Chvtmeh and Trooowu and in fibril 
Ur> muscular twitching It was noted that the peripheral anenes were olafied. 
Chemical studies (Fig 172) revealed hypocalcemia and hyperphosphatemia in ad 
d non to a depressed carbon dioxide combining power and arotenna He was 
placed on tothrnn bicarbonate and increased water intake by mouth There w». 
J? 1 * during the fallowing four day*. Amphojel was then substituted for 

the sodium bicarbonate. After three days iht plasma phosphate had fallen from 
5J mg to 4.25 mg per 100 cc. Cessation of the alommwn hydroxide 
followed by a me of phosphorus to a level howw^JSSSSr Sow T 
admnsion concentration From thu point improvement was DmmLeTi, 
cium concentrauon increasing with alleviation of the t ,c al 

carbon thoxtdc comhming power no^em nit^T”™ ^ 

toward normal levels. nonprotein nitrogen cootent both changed 


Although m this instance, Amphojel is as m.trnimmv .1 
to some extent, a hy pcrphosphaTmu, the effS^oT roncomm^"’ 8 
tires must not be overlooked Certain!, the vl mcas ‘ 

nearh normal svatcr balance an'Tof” other ? ™ K 

nil plated interdependent roles m producing T M 

Cnhon Retention -The retention of r-,,7 r ' efrcc Ls. 

increased intake mav he associated with rl 0 ^ K unusu31 How trier, 
sodium m H B noted above. The kidnev “ ln thc asc 
narrow range of activity and anv change ,ts fu . ncnon t0 » 
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sium may accumulate to the point of toxicity 9 Reduction of intake, 
insulin and calcium therapy may be of value here 
Anemia —A hemorrhagic diathesis often becomes apparent during 
the stage of renal insufficiency, the cause of which is obscure There 
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Fig 172 —Therapeutic correction of hyperphosphatemia and hypocalcemia in 
the terminal stage of chrome diffuse glomerulonephritis H B M readmitted com- 
plaining of diarrhea and '‘shaking” Signs of tetany were demonstrated A course 
of aluminum hydroxide (Amphojel) resulted in marked reduction of plasma 
phosphate and was followed by gradual restitution of plasma calcium to a normal 
level Other measures employed in this case included restoration of lost fluid and 
base 

may be bleeding from any mucosal surface— the mouth, stomach, guk 
rectum, or the gerutourwarv tract Thus, blood loss mav be a cause of 
severe secondary anemia, but, as a rule, such an anemia develops at this 
stage of chrome diffuse glomerulonephritis, and often earlier, for un- 
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kuowu reasons It is very difficult to treat, responding poorly or not at 
all to iron therapy Repeated transfusions are often the only means by 
which one can produce even temporary relief 

CONCLUSIONS 

These remarks express, for the most part, tentative opinions The 
physiological changes in the course of chrome diffuse glomeruloneph- 
ritis ore not fully explored and understood Therapy is often ineffec- 
me and one must often fallback upon empiricism Unfortunately, cm 
pincism is doubly dangerous because the variability of the course mav 
give virtue to procedures that do not deserve it, and because meddle- 
some interference with a system so intricate as the complex of mechan- 
isms that regulate the composition and volume of the body water must 
be dangerous. Therapy is therefore to be conducted as cautious!) end 
as underxtandingly as possible. 
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THE MANAGEMENT OF SOME COMMON DISTURBANCES 
OF THE FEMALE BLADDER FUNCTION 


Samuel N Vose, M D , F A C S * 

A considerable proportion of the women coming under the care of 
the urologist do so because of a disturbance of the bladder function 
with frequency of urination, nocturia, painful voiding, tenesmus and/or 
various degrees of urinary incontinence as the outstanding symptoms 
Often associated with these symptoms is pain in the suprapubic area 
and the groins or m the lower abdominal quadrants The frequency 
with which these cases appear and the usual long history of the com- 
plaint with the story of a variety of treatments at the hands of several 
doctors indicate that this group of cases offers a definite problem to 
the general practitioner as well as to the urologist Although in numer- 
ous cases these symptoms indicate the presence of some serious sur- 
gical condition and demand thorough urological investigation in order 
to establish a diagnosis and indicate treatment, in the majority of in- 
stances they are due to local conditions in the bladder or urethra 
which cause pain and suffering out of all proportion to the seriousness 
of the pathologic involvement and are amenable to comparatively sim- 
ple methods of diagnosis and treatment available to any practitioner 

Among the conditions most commonly seen as causes for this group 
of symptoms and which will be taken up in some detail are 

1 Acute uncomplicated nonspecific bladder infections 

2 Interstitial cystitis (Hunner ulcer) 

3 Chrome nonsuppurative urethritis and tngomtis 

4 Fibrous bladder neck obstruction 

5 Gynecologic conditions 

With the exception of the first named, all these conditions in their 
original state are characterized by a clear urine , a fact which is of 
great value in differentiating this group from other more serious dis- 
eases which may present the same initial symptoms This differentia- 
tion will be helped, also, by the observance of a few fundamental 
urologic principles of extreme importance. 

IMPORTANT UROLOGIC PRINCIPLES 

1 The presence of blood in the unne demands immediate and thor- 
ough urological investigation 

2 Resistant, chronic or recurrent urinary infections usually indicate 
the presence of some complicating lesion, often obstructive, which 

* Professor of Genitourinary Surgery, Boston University School of Medicine, 
Surgeon-m-Chicf, Genitourinary Department, Massachusetts Memorial Hospitals, 
Boston 
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must be removed m order to produce a cure. Chronic cystitis is usually 
a symptom and not a disease 

3 The failure of simple treatment to bring about a cure of any of 
the conditions to be discussed indicates an error in diagnosis or com- 
plications that require further diagnostic measures 
With these principles in mind and without recourse to extensive 
urologic procedures, the general practitioner ma> safely diagnose and 
treat the majority of these cases 


OUTLINE OF INVESTIGATION 


The history is of great importance. Precise information should be 
obtained as to the frequency of urination, noctuna, the relation of the 
discomfort to the act of micturition, whether before, during or at the 
end, the amount passed at each urination, circumstances which aggra- 
vate the symptoms, pain in other parts of the body which may accom- 
pany voiding, dysuna, and urging or incontinence. The circumstances 
under which the initial symptoms occurred may he of significance. 
The patient’s theory as to the cause is often of interest and may be of 
value in diagnosis. The general history should pay particular attention 
to age, menstrual history, antecedent infections, unnary or otherwise, 
marital status, childbirth, or other trauma, chronic fatigue, and any 
symptoms suggesting endocrine disturbances. A general physical ex- 
amination is, of course, essential to any diagnosis 

Spocial Examination of the Genitourinary Organs.— This should include 
the following in most cases 

1 Palpation of the kidneys and ureteral areas 

2 Inspection of external genitalia. 

3 Bimanual pelvic examination and inspection of cervix by specu- 

lum. 

4 Obtaining cathetenzed specimen of urine for microscopic exami- 

nation and culture 

5 Overdistenuon of the bladder to reproduce pain of interstitial 

cystitis. 

6 Calibration of the urethra 


The local examination is best earned out shortly after the paoent 
has voided There is always sufficient unne left m the bladder to ob- 
tain a specimen for culture and microscopic examination, and the oas 
sage of the catheter after voiding will reveal the presence of a signifi- 
cant residuum On inspection of the external genitalia, one notes the 
condition of the permeum, the presence of a cystocele or rectocelc 
evidence of infection in Skene s glands the state of the urethral 
meatus, paracutarlj as to caruncle, and, m cases of mcontmence mc 
should search for an ectopic ureteral orifice nr i c 

The urethra and base of the bladder are palpated vaginall^' tK' 
ticular attention to tenderness and thichenmc A xnfr 2 t P “ 
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A culture should be made from urine obtained at the first catheteriza- 
tion, otherwise contamination must be considered as a probability The 
specimen is examined chemically and microscopically Following this, 
if the urine is clear and free from pus or blood 1 ounce of 1 per cent 
novocaine should be instilled into the bladder and allowed to remain 
five minutes It is then withdrawn through a catheter and the bladder 
is distended to the point of tolerance with sterile water or boric solu- 
tion, noting character and location of pam caused by overdistention 
The fluid is then allowed to run out and the last few cubic centimeters 
are watched carefully for traces of blood Such bleeding is highly sug- 
gestive of interstitial cystitis, and if the history points to this condition 
and no blood appears on the first overdistention, the maneuver should 
be repeated 

The urethra may be calibrated by a metal sound or bulbous bougie 
The normal female urethra will easily admit a 26 F sound with little 
discomfort A small caliber usually indicates a granular urethriti^or 
stricture 

If the catheterized specimen contains pus, the above instrumental 
manipulations should be omitted and the infection treated as later out- 
lined 

Completion of such an examination will furnish the data essential 
to a working diagnosis Details of the diagnostic points will be in- 
cluded m the discussion of the several conditions to be considered 

ACUTE CYSTITIS 

Infection of the female bladder is extremely common While this 
condition is often an acute flare-up of a chrome process in other parts 
of the urinary tract, such as pyelonephritis, a goodly number of cases 
are uncomplicated, acute conditions which are usually self-limited, but 
which respond more rapidly if proper treatment is administered early 

Etiology —The shortness of the female urethra is a factor in the fre- 
quency of this condition, infection ascending from the vestibule in the 
wake of trauma of some sort such as that resulting from holding the 
urine too long after the desire to void occurs “Honeymoon cystitis” 
if of similar etiology, as are certain cases of postoperative cystitis Ex- 
posure to cold, chrome fatigue or irritating food or drinks may pre- 
dispose to such infections Many cases follow acute upper respiratory 
infections, and immobilization in bed for minor ills such as fracture 
of the ankle is often accompanied by cystitis By far the most common 
organism is some strain of Bacillus coll Streptococci and staphylo- 
cocci are frequently found and particularly resistant infections may 
result from Streptococcus faecahs and Bacillus proteus Infections 
caused bv the last named are practically always due to organisms in- 
troduced by instrumentation Since the choice of a therapeutic agent 
may be influenced to a considerable extent by the staining qualities of 
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the infecting organism, its identification by smear or culture as early 
as possible is desirable. 

Diagnosis -The symptoms of acute cystitis are quite distinctive, well 
known and easily recognized Tbc sudden onset oE frequency of urina- 
tion, urging and tenesmus, with pain on voiding, points unmistakably 
to a bladder infection. The question is whether the infection is a sim- 
ple, uncomplicated process or whether it is a manifestation of or 
accompanied by other more serious conditions Often this cannot be 
decided early A history of previous similar attacks suggests the pres- 
ence of complications or latent upper nnnary tract infection. 

Bleedmg is a common occurrence in acute cvsutis. It usually follows 
by a few hours the onset of other symptoms and is comparatively 
small in amounts and of short duration, although clots mav be present 
It is apt to be terminal w character although the female patient is often 
unaware of this. Dull pain in the loin due to edema of the bladder 
mucosa maj be present, although it usually is not as severe as that of 
acucc pyelonephritis or ureteral ohstnictioti Constitutional symptoms 
are mild the temperature rarelj exceeding 100° F , and chills are prac- 
tically never seen. A dull headache and slight malaise are often present 
On physical examination there is rarely any lom or costovertebral 
tenderness but tenderness in the suprapubic area and soreness in the 
bladder on bimanual pelvic examination may be found The catheter- 
ized specimen shows varying amounts of pus, and blood cells if the 
infection is of the hemorrhagic type The urine should be tested care- 
fully for sugar, as diabetes is an important predisposing factor in many 
urinary infections. The red or white blood count rarely shows any 
change due to the infection, but ma> reveal conditions important in 
its etiology 


Certain cases of acute gonorrheal infection of the urethra may be 
mistaken for acute nonspecific cystitis, particularly if the history of 
exposure is withheld In tins condition pain on voiding is the out- 
standing symptom, rather than frequency, and the presence of da- 
charge and redness of the urethral meatus should lead to the taking of 
a smear and culture which will determine the diagnosis 

Treatment of Bladder Infection -The treatment of acute cysuos con- 
sists of (I) general supportive measures, (2) relief of pain or discom- 
fort, ( 3 ) specific drug therapy and ( 4 ) local treatment 

1 GMML &mnm Measums -During the acute stage the ad- 

of bed rwt dc P“* or V'>' *««>' of the constitutional 
symptoms If these are mild, ambulatory treatment is nermissihln 
Fluid mtake should exceed 2000 cc. Ma?y SSTtaSl todSt 
effort to reduce the frequency of unnaoon Thu usually defeats its 

oT , m5 t nd !oods should be LoidS bu 

otherwise a full diet ma> be allowed ’ 

2 Measures to Promote Comfort -Occaaonnlk c 

tms is so severe that morphine may be 
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tablets of aspirin, 5 grains, and codeine sulfate, % gram by mouth at 
intervals of four to six hours, will suffice to relieve the discomfort Heat 
applied to the pelvic area by electric pad or hot water bag is very 
helpful Perhaps the greatest degree of comfort can be obtained from 
the hot sitz bath This should last from fifteen to twenty minutes as 
the temperature of the water is gradually raised to 115° F A hot pro- 
longed vaginal douche of saline may be substituted for the sitz bath 

3 Specific Drug Therapy — During the past few years, drugs of the 
sulfa group have largely replaced other agents in the treatment of 
urinary infections They are particularly effective in most cases of 
acute cystitis, as kidney function is not affected and patients are usu- 
ally able to tolerate the drug in sufficient dosage to control the infec- 
tion Clinical experience as well as m vitro experiments have shown 
that high blood concentrations are not necessary and that a urine con- 
centration of 10 mg per 100 cc is bacteriostatic to most of the organ- 
isms found m acute bladder infections A dosage of 0 5 gm three times 
a day is sufficient to maintain such a level m most instances There is 
little choice between sulfathiazole, sulfadiazine and sulfamerazme in 
this group of cases The urine should be rendered alkaline by the ad- 
ministration of sodium bicarbonate 10 grains three times a day, and care 
should be taken to see that anything that might contribute to dehydra- 
tion is not allowed to occur Penicillin has been disappointing in 
urinary infection The most common organism, Bacillus coh, is affected 
only in high concentrations and only to a limited extent In infections 
due to gram-positive organisms penicillin is of more value 

For those cases m which the sulfa drugs are not tolerated or are 
ineffective, a wide choice of other agents is available Caprokol in 0 10 
gm capsules administered three tunes a day has a soothing effect in 
urinary infections and is bacteriostatic to a variety of organisms It 
should be given only after food, and sodium bicarbonate interferes 
with its action Fluids should be limited to 1000 cc daily when giving 
this drug Calcium mandelate is the best form of mandehc acid for 
routine use Resistant Streptococcus faecahs infections are favorably 
affected in some cases by this drug It should be given m dosage of 12 
gm daily m four divided doses of 3 gm each Again, fluids must be 
limited to 1000 cc daily, thus depriving the patient of the benefit of 
a large fluid intake so desirable in the treatment of acute infections 

4 Local Treatment —In general, extensive instrumentation is unde- 
sirable in acute infections of the urinary tract In acute bladder infec- 
tions in the female, however, there is no danger in gently passing a 
small size, soft rubber catheter This provides a specimen for bacterio- 
logic study and rules out such conditions as residual urine or urethral 
obstruction Following the collection of the specimen, which should 
consist of the last drops of urine rather than the first, 1 ounce of 10 per 
cent argyrol should be instilled into the bladder and allowed to remain 
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as long as tolerated Improvement following this simple procedure is 

often dramatic , 

In many cases with severe symptoms, great relief may be afforded 
bj constant catheter drainage, with frequent irrigations using an 0 8 
per cent sulfanilamide solution. A closed irrigation and drainage sys- 
tem gives the best results The catheter is connected to a glass Y 
tube, one arm of which leads to the drainage tube and bottle while the 
other arm is connected to the tube from a reservoir containing the 
irrigating solution At suitable intervals (every two or three hours) 
the reservoir tube is unclamped and about 50 cc of the solution is 
allowed to run into the bladder, the drainage tube being closed tem- 
porarily by pinching with the thumb and finger Never put the 
clamp on the drainage tube. Drainage should be maintained for several 
days. 

The usual course of acute cystitis is from four to ten day's If infec- 
tions persist beyond this tame, complications should be suspected and 
further urological investigation earned out Apparent recovery should 
be confirmed by negative smears or cultures at intervals for several 
w celts 


CHRONIC INTERSTITIAL CYSTITIS (HUNNERS ULCER) 

Thus condition is undoubtedly one of the most distressing maladies 
affecting the urinary bladder One reason for this is that it is frequently 
overlooked owing to the fact that the urine usually shows no changes 
Furthermore, cystoscopy may fad to reveal the typical bladder changes 
unless one is alert to find them, hence the name, 'elusive ulcer ” For- 
merly considered on uncommon condition, it is now recognized as the 
cause of many cases of long-standing bladder trouble in which vanous 
methods of treatment, often including abdominal surgery , hare been 
tned over mans years without relief It is an inflammatory process 
involving all layers of the bladder avail, particularly the submucous 
and muscular coats The mucosa may show definite small ulcerations 
or areas of hyperemia which bleed on ovetdistenoon of the bladder 
The muscular coats are thickened and show marked Ivuiphocitie Z 
filtration * •' Ui " 

Biology -The etiology is obscure, and many theories ,„„i„j , 

of focal infection, have been advanced Recently hormnn l ^ 
have been mentioned as possible factors. For some v 
has seemed to the author to be a logical esplanauon oZhe ^7^°° 
and characteristics of this disease. It is ier\ ", 0t , ^“ttence 

female the majority of cases occur tc or aft "V. ^ ^ 111 the 

senes of cases observed bv the author m whir-fTr mcno P :lnse - In a 
m women below the menopausal age, the ™ e c<m< ^ tI0 n occurred 
ception, gave a history of radical neW mm CtlmS ’ without ex- 

dysmenorrhea or other evidences of m uro fantarj stenhp 

unpaired ovarian or other end 1 '" 
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crine function Cancer of the bladder is extremely uncommon m the 
presence of this condition 

Diagnosis —The characteristic symptoms of interstitial cystitis are 
marked frequency of urination and pain This pain is often relieved 
by emptying the bladder but sometimes it is continuous regardless of 
the state of distention of the bladder It occurs usually in the supra- 
pubic area and is excruciating if the bladder becomes the least bit over- 
distended Bizarre types of pam in various parts of the body may be 
a part of the picture. One patient had pam in the shoulder and back 
of the neck which was entirely relieved following treatment of the 
bladder Pam in the lower abdominal quadrants and occasionally m 
the lorn may be among the complaints The frequency is noteworthy 
for its clockhke regularity, and often is so severe that micturition is 
necessary several times per hour Night frequency is as common as 
day frequency, a point of some value m differentiating this condition 
from granular urethritis and tngomtis The symptoms m some cases 
are affected either favorably or unfavorably by the menstrual cycle 
The urme is usually clear and sparkling and shows no growth on cul- 
ture At intervals there may be microscopic hematuria, especially if the 
urme has been held for a longer period than usual 

The diagnosis can often be made over the telephone A long history, 
often of many years’ duration, of frequency and pam without changes 
m the urine should immediately raise the suspicion of Hunner’s ulcer 
While cystoscopy is the only sure means of diagnosis, a tentative con- 
clusion may be reached by observing the effect of overdistention of 
the bladder After the vulva has been cleansed with soap and water a 
soft rubber catheter is inserted into the bladder and a specimen of 
urme obtained If this is clear microscopically, 1 ounce of 1 per cent 
novocaine solution is instilled and allowed to remain m the bladder for 
five minutes It is then withdrawn and the bladder is distended to the 
point of discomfort with boric solution or sterile water The fluid is 
then allowed to run out and the capacity of the bladder measured 
This is sometimes as much as 300 cc , but usually does not exceed 180 
to 240 cc (6 to 8 ounces) The presence of blood in the last few 
drops of fluid is strong presumptive evidence of the presence of inter- 
stitial cystitis If the first distention does not produce bleeding, it 
should be repeated 

Treatment — While electrocoagulation through the cystoscope under 
anesthesia is perhaps the most reliable form of treatment, its effects 
are not permanent nor is it universally successful even as a palliative 
measure Relief may be obtained in many cases from general measures 
and simple local treatment. Elimination of irritating items from the 
diet, rest, correction of focal infections and the liberal use of pheno- 
barbital m nervous patients are among the valuable measures to be 
advised In spite of the evidence of endocrme influences m the etiology 
of this disease, my experience with hormonal therapy has been disap- 
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pointing Individual cases have shown temporary improvement from 
the administration of various estrogens, adrenal cortical hormone or 
testosterone, but there has been no uniformity in results Much further 
clinical trial is necessary before hormonal treatment can be recom 
mended for general use 

Local treatment, which has yielded the best results m my experience, 
consists in the installation into the bladder of silver nitrate solution 
m increasing concentration. Treatments mat be given as often as three 
times a week, although results often are as good if the interval is a 
full week. The bladder is emptied with a soft rubber catheter and 1 
ounce of 1 pet cent novocaine solution is instilled and allowed to re- 
main five minutes This is withdrawn and an ounce of silver nitrate 
solution is instilled and retained as long as tolerated A 1 2000 soluoon 
is used at first and the strength gradual!) increased as tolerated, even- 
tually reaching 1 per cent. Improvement is usually gradual but some- 
times dramaac If marked relief is not produced within a few weeks 
the diagnosis should be questioned and further urologic investigation 
undertaken Tuberculosis of the bladder may produce symptoms simi- 
lar to those of interstitial cystitis, but there is usually pus in the unne. 
Symptoms are aggravated by silver nitrate. In doubtful cases, tuber- 
culosis should be ruled out by guinea pig inoculation In extremely 
severe cases relief may be obtained by diversion of the urinary stream 
by uietero-intestuud anastomosis 


CHRONIC GRANULAR URETHRITIS AND TRIGOHITIS 


This condition often accompanies interstitial cystms, and perhaps 
may be a forerunner of fibrous bladder neck obstruction, to be dis- 
c wised later, but for purposes of classification it will be considered as 
that group of cases which show granular, nonsuppurative inflammation 
of the posterior third of the urethra and trigone, with or without 
polypoid changes at the sphinctenc margin, but without urinary ob- 
struction 


Etiology -Many theories are held as to etiology Focal infection, par- 
ticularly chrome cervicitis, often accompanies it Previous specific or 
other suppurative types of infection may precede it Tissue chances 
include congestion and thickening of the entire urethra, and some ob 
servers have reported infection of submucosal glands Poh oosis of 
various degree may occur at the bladder neck, been cystoscop.calh 
he trigone and proximal urethra, both of which are of similar embryo- 
log, cal development show a diffuse granular inflammation, often am 
compamed by a pseudomembrane : occupy#* part or M of t \ c ” aC 
Diagnosis -The symptoms arc frequency of urmatnm and less com- 
monly, burning on urination Discomfort the suDram.h,,- , 

groins may be present but less severe than tLtX to ’^'?? 
titis The frequenev is less marked at nicht anri u tets ? t ' a ^ 5-' s 
lying down. Urgency and shght incontinence are Tommon'"^ b ' 
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The disease is most frequently seen m the middle years, but has been 
reported m young girls Again, the symptoms may be affected by the 
onset of the menstrual period 

Examination may reveal tenderness in the urethra on palpation and 
on passage of the catheter There is no obstruction and no residual 
urine Culture may reveal organisms but there is rarely pus in the urine 
Passage of a sound may gve the impression of a “snug urethra ” 

The tentative diagnosis rests on the day frequency, the tender 
urethra, the clear urine and the absence of pain on distention Tem- 
porary relief of symptoms by the single passage of a sound often oc- 
curs and is of great diagnostic value 
Treatment —General measures include clearing up of focal infections, 
such as cervicitis, m addition to dietotherapy and chemotherapy as 
previously outlined if infection is present The one local measure of 
great value is gradual dilation of the urethra with metal sounds or 
dilators The procedure is less painful if one of the anesthetic jellies 
is applied via a cotton swab before passing the sound Treatments 
should be given at weekly intervals starting with 24 F or 26 F and 
increasing the size as tolerated It is important to overdilate the ure- 
thra, and numerous cases which have seemed resistant have responded 
to dilation up to 31 F or even 33 F Instillations of silver nitrate in 
conjunction with the dilations as recommended for interstitial cystitis 
are of value 


FIBROUS BLADDER NECK OBSTRUCTION 

Although, as previously stated, this condition may represent the end 
result of granular urethritis, it presents a distinct clinical entity inas- 
much as some measure of urinary retention is usually present The 
clinical picture is very similar to that of prostatic obstruction of the 
fibrous type in the male and the term “female prostate” is quite appro- 
priate Some observers have found tissue from the bladder neck in the 
female that closely resembles prostatic tissue Whether the tissue 
changes are actually due to glandular hypertrophy or fibrous tissue 
contracture is not pertinent to the present discussion, as the presence 
of obstruction , whatever may be its nature, is the cause of the symp- 
toms and the secondary changes, which include bladder trabeculation, 
infection and renal insufficiency, exactly as m prostatic obstruction 
Diagnosis The condition is seen most frequently in the older age 
group although it may appear at any age In the early stages the prin- 
cipal symptoms are urinary frequency and difficulty in emptying the 
bladder Secondary infection is common and aggravates the frequencv 
Hematuria is not uncommon, but if present it should not be assumed 
to be due to this condition Constitutional symptoms, even to various 
degrees of uremia, may be the first reason for seeking medical care 
On examination, the bladder mav be palpable suprapubically Ob- 
struction to the small catheter is not necessarily present, but some 
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residual urine is the rule Examination of the untie shows little unless 
complicating infection is present The blood nonprotem nitrogen is 
often elevated 

Trenlmont -The correction of this condition depends on the estab- 
lishment of adequate drainage Often constant catheter drastiage is 
necessary as described under the treatment of acute cystitis. Dilation 
of the urethra bv sounds mat suffice Size 28 F is adequate. Secondary 
infection should be treated by chemotherapy and any uremia by copi- 
ous intravenous fluids, 5 per cent glucose in saline being the most 
effective, ff complete relief of symptoms and elimination of residual 
urine are not secured by these measures, transurethral rejection of the 
bladder neck may be expected to afford complete relief m most cases 

GYNECOLOGIC CONDITIONS 

Although a complete discussion of all the gynecologic conditions 
that ms) cause unnarv symptoms is bey ond the scope of this paper, 
several general observ anons are pertinent The most important is that 
essential urinary pathologic change may accompany the pelvic disease 
and actuallv be responsible for the urmary symptoms The results of 
peine surgery may thus be disappointing For instance, frequency of 
urination is commonly seen as a symptom of cystocele or prolapsus, 
but bladder nech obstruction also occurs vert' frequently m conjunc- 
tion with cy stoccle and should be searched for m such cases Pus m 
the urme is rarely cured by gynecologic operations and we have re- 
cently seen one case in which repair of a cvstocelt was done on ac- 
count of urinary symptoms due to renal tuberculosis Urethra] car- 
uncle is often accompanied by changes of a similar nature in the proxi- 
mal urethra In general, the cause of urinary svmptoms should be 
sought m the unnarv' tract, before assuming that such svmptoms wall 
be rehet ed by correction of gynecologic conditions 
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MANAGEMENT OF THE MEDICAL CONVALESCENT 


v Robert W Wilkins, M D * 

The successful management of the convalescent patient requires the 
utmost in both the art and the science of medicine It necessitates a 
practical blending of patience, imagination, tact, humor, sympathy and 
encouragement with the scientific use of therapeutic agents, often over 
long periods of time It demands that the physician give attention 
equally to the physical and to the emotional debility produced by 
disease For with the weakening of the body during illness there comes 
an even greater weakening of the will, and with the lowering of 
physical reserves there is an even more deplorablejoss of emotional 
maturity, that, without question, is the greatest single cause of the 
perpetuation of invalidism It is the purpose of this paper to descnbe 
some of the lessons learned during the care, both m the hospital and 
in the home, of convalescent patients who have suffered major medical 
illnesses 

1 Convalescence Requires Time— The period of convalescence de- 
mands the time not only of the patient but also of the doctor No 
other single therapeutic measure is so valuable to or so valued by the 
patient as the devotion of an adequate amount of time by his physician 
It not only allows the doctor to gam full knowledge of the patient and 
the effects of his illness, but also permits the patient to discover under 
the encouragement and guidance of his physician the relative im- 
portance of the physical and the emotional aspects of his disease Thus 
the physician, himself, as psychiatrists are continually pointing out, 
becomes a potent therapeutic agent, capable of shortening the total 
convalescent period and thus eventually saving both himself and his 
patient much time 

The convalescent patient deserves, m fact, he must have, full oppor- 
tunity to bring put his complaints, questions, fears and fancies in private 
conversation with his doctor The actual interview may be greatly 
facilitated and shortened by the patient’s jotting down during the day 
anything he may wish to discuss During the talk he should be en- 
couraged to speak frankly of his troubles— physical, mental and emo- 
tional The psychotherapeutic value of such “mental catharsis” cannot 
be overemphasized The attitude of the doctor during the interview 
should be one of sincere, calm, unhurried and uncnticizing interest. 

From the Evans Alemonal, Massachusetts Memorial Hospitals, and the Depart- 
ment of Medicine, Boston University School of Medicine, Boston 

Associate Professor of Medicine, Boston University School of Medicine, 
Physician, Massachusetts Memorial Hospitals, Member, Evans Memorial, Massa- 
chusetts Memorial Hospitals 
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He should inquire after the common complaints, such as headache, 
backache, insomnia, mental depression, weakness, fatigability, consti- 
pation and dysuna, and should attend to any bizarre or vague symp- 
toms that the patient may describe. Such disturbances may be more 
distressing than those arising from serious pathologic processes and 
very often they can be rebel ed by simple remedies, or merely by 
reassurance or encouragement. « 

Every physician must discipline himself against slipping into a super- 
ficial, breezy or hurried relationship with his patients During his visits 
he must steel himself to devote the a me necessary for a satisfying dis- 
cussion He should come unattended by a coterie of followers, and 
should settle himself comfortably in a chair, with a manner of com- 
plete absorption, in the patient and his problems Incidentally, by so 
doing, he can give the appearance of spending more time than he 
actually does But at best, considerable time must be allotted to this 
procedure. 

2 Convalescence Should Start Early —As a matter of fact, convales- 
cence should start with the first visit of the doctor It should begin 
merely in a psychological sense, by placing great emphasis on getting 
well The physician should speak optimistically of recovery, he should 
menaon his purpose to build up resistance, restore strength, relieve 
pam and promote activity, even when these objectives may be rela- 
tively remote. But in addition, as soon as possible, the convalescence 
should be physical Much, perhaps too much, has been written lately 
about the evils of bed rest. Obviously, physical rest is necessary for 
the seriously ill patient. Bur it should be interrupted just "as soon and 


as often as does not actually harm the patient. This is especially true 
in the case of elderly and of cardiac patients The dangers of pulmo- 
nary complications, particularly hypostatic pneumonia and pulmonary 
infarction, axe minimized by early ambulation. Constipation, dysuna, 
decubitus ulcer, postural hypotension and muscular and skeletal weak- 
ening are avoided by abandoning complete bed rest. But more impor- 
tant even than these is the maintenance and boosting of morale, of 
hope and of the will to recover by an early initiation of convalescence. 
Neither fever, pain, cardiac decompensation, weakness nor fatigability 
should be accepted as absolute contraindications Even when he can- 
not be gotten out of bed, the patient should be started on passive and 
then on active movements. He should be massaged, turned from side 
to side, raised and lowered in the bed, and passively exercised not onlv 
to rehev e pressure points and muscular aching, but also to speed the 
peripheral circulation, promote pulmonary ventilation and drainage, 
and assist bowel and bladder evacuation. Supplemented early by aenre 
muscle tensing, later by limb flexing, and finally b} coordinated exw- 

tmgiut of'b^ Pa ° ent an d ° mUCh W bU,W U P *» for grr- 
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distressing and demoralizing to the human organism as pain It prevents 
rest and sleep, robs the appetite, retards digestion and elimination, pro- 
motes weakness and collapse, and destroys emotional equanimity It 
must be abolished On the other hand, every precaution should be 
taken to avoid the development of dependency or addiction to drugs 
Physicians are altogether too prone to continue the use of opium 
derivatives into the period* of convalescence Beside the dangers of 
addiction, they forget the undesirable side effects of morphine, es- 
pecially its respiratory depressant and constipating actions If opiates 
are necessary for pain, it is well to remember that, dose for dose, 
dilaudid is ten times as analgesic but only four times as depressant as 
morphine Thus administered in doses of 0 0005 to 0 006 gm , or %20 
to % o gram (one-sixth the dose of morphine), it is more effective as 
a pain killer but less depressant, and incidentally less constipating 
Codeine, dose for dose, is only one-sixth as analgesic and one-fourth 
as depressant as morphine Hence, relative to its analgesia it produces 
slightly more depression than morphine However, it is less consti- 
pating and used in doses of 0 015 to 0 06 gm , or 14 to f grain (six 
times the dose of morphine), it is better for repeated use Incidentally, 
larger doses of codeine than 0 06 gm ( 1 gram) have no greater anal- 
gesic effect, but do have a greater depressant effect 
Demerol, the new synthetic analgesic, is almost as potent as the 
opiates, and while it may lead to addiction it apparently is much less 
likely to do so than morphine Also, it has little or no central nervous 
or respiratory depressing activity, and no bronchospastic or consti- 
pating action It should at least be toed in substitution for or alterna- 
tion with the opiates The dose is 0 03 to 0 2 gm (% to 3 grains) 
Many physicians have forgotten the pharmacological fact that sim- 
ple, safe analgesics, such as acetysalicykc acid and acetphenetidin, used 
synergistically become effective pain killers, especially when potenti- 
ated by a sedative For example, the following prescription is very 
good 

If Pentobarbital 3 

Acetylsahcyhc acid 3 

Acetphenetidin 3 

Mix, make 20 capsules 
Label Take one or two capsules for pain 


The addition of caffeine with sodium benzoate, 5 gm , to the above 
prescription makes it especially good for headache Or, the combina- 
tion of aspirin and phenacetin can be brought up to the necessary 
analgesic action by the addition of very small doses of opiates, for 
example 


If Acetylsahcyhc acid 
Acetphenetidin 
Codeine 



Mix, make 20 capsules 

Label Take one or tao capsules for pain 
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Those of us m medical practice, much more than onr surgical col- 
leagues, are prone to forget the usefulness of the local anesthetics for 
relieving muscular, arthritic, pleuritic or neuriac pains Procame h}- 
drochlonde m a 1 to 2 per cent solution, injected at the site of origin 
or reference may relieve intractable pains when nothing else wilL 
Incidentally-, 5 cc of a 0 1 per cent solution of procaine injected 
slowly intravenously is very good for generalized pruritus. 

4 Convalescence Should be Restful -The enforced inactivity of the 
patient often makes true rest and relaxation difficult for him At night 
sleep may be fitful and unsatisfying uhde during the day the hours 
drag wearily by At the outset, it may be u el) for the physician to re- 
assure the patient about the number of hours of sleep he should have, 
pointing out that seven or eight out of the ruemy-four is the most 
he can expect and that if he sleeps during the day, he probably will 
sleep less at night Also, the doctor can do much to help the patient 
arrange a dad} schedule in which diversions such as books, the radio, 
the mail and a moderate number of bnef, cheerful visitors are inter- 
spersed with the necessary routine of resting, eating, bathing, elim- 
inating and exercising 

The convalescent period is an excellent time to dust off a discarded 
hobby or to develop a new one. Nature study, stamp collecting, writ- 
ing, drawing, sew mg or other artistic pastimes, to mention hut a few, 
are within the limits of most convalescent patients. Incidentally, the 
physician with a hobby can much more enthusiastically recommend 
one to (us patients 

As for sedatives, they must be used with considerable thought and 
care. It is well for the physician to select from the host of sedative 
drugs a few with which he can become familiar and upon which he 
can rel) I have selected the barbiturates, the bromides, chloral hydrate 
and paraldehyde These four are effective and relabvelj safe, and allow 
sufficient vnnet} to avoid toxicity or habituation. B) all odds, the 
most generally useful of the sedatives are the barbiturates But again 
there arc so many denvames that I have selected mo phenobarbital 
and pentobarbital, for routine use. 


The sedative action of all the barbiturates is essentially -the same, 
except for the clement of ame. Depending on their chemical structure, 
uhich makes them more or less stable w the body, the different seda 
roc barbiturates are more or less slowly acting Phenobarbital, a rela- 

t" el>r •**¥“ de P V ? a r e ’ ^ s,0 ' v ’ lons 3mon ’ *«« it must be mainly 
eliminated by the kidney Pentobarbital, on the other hand, has a muck 
short action, since it is unstable and readfly metabolized hi the liver 
Inc, dent alls ,t u well to remember that, in the pretence of kidney 

SS ,t tes “T ” " I* 1.2 

Thus, if a relam civ slow, long effect m 
‘ background * of mild sedation, ,t ma } be secured nz’ih phmoZbU 
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0 015 to 0 03 gm (34 to 34 grain) three times a day For a quicker 
shorter action, as to aid sleep without leaving a hangover, pentobar- 
bital, 0 05 to 0 2 gm (% to 3 grains) is usually most helpful By a 
combination of the two agents in the proper dose and sequence almost 
any sedative effect may be produced 

The bromides are milder, slower to act and longer acting than the 
barbiturates They are eliminated by the kidney (like the chlorides), 
and tend to accumulate slowly in the body The dangers of chrome 
bromidism with psychosis, anorexia, constipation and acneform der- 
matitis may largely be avoided by alternating the bromides with an- 
other sedative at least every month 

Chloral hydrate is a neglected sedative It is especially useful as an 
occasional hypnotic, given in a dose of 0 3 to 0 6 gm (5 to 10 grains) 
in hot milk, on retiring Paraldehyde is a safe sedative, and can be ad- 
ministered orally, intramuscularly or, with caution, intravenously Its 
only undesirable characteristics are its odor and its tendency to irritate 
the lung, where it is largely eliminated The dose is 4 to 10 cc (1 to 
234 drachms) and it does not require sterilizing when given parenter- 
aUy 

Again I wish to emphasize the sedative effects of reassurance and 
encouragement of the patient. Very frequently he feels misunderstood 
and unappreciated and fears or resents that the family regard him as a 
burden and do not recognize his efforts to get well It is advisable to 
call m the family and explain this situation to them and at the same 
time to point out to the patient the tendency for the convalescent to 
develop an infantile craving for svmpathy and attention By thus 
frankly dealing with the patient’s fears and resentments, they may be 
relieved and allow him to relax and rest 

5 During Convalescence Bodily Functions Must Be Regulated Towards 
Norma! —Most Americans are preoccupied anyway with their bowels 
and especially so when thev become ill, believing that all disease is 
at least partially due to disturbed bowel function Therefore, for psy- 
chological, if for no other reasons, it is necessary to regulate the con- 
valescent patient so as to have regular bowel movements At the same 
time it is wise to avoid the enema or the cathartic habit As soon as 
possible, constipating medication should be stopped, the patient should 
be gotten out of bed, and a diet providing bulk, but not necessarily 
“roughage,” should be instituted Enemas should not be given oftener 
than every three days, and cathartics should be restricted as much as 
possible Instead, mineral oil, fruit, and especially adequate amounts 
of fluid should be used A glass of hot water flavored with sodium 
chloride or lemon juice may be given before breakfast, to start the 
desired gastrocolic reflex Patients should be reassured when they do 
not have daily bowel movements, but their desire to do so is usually 
so firmlv ingrained that the physician has to acquiesce m this matter 
for the sake of the patient’s mental and emotional equanimity 
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A word on the frequency of rectal impaction among elderly con- 
valescent patients may not be amiss. A rectal examination should be 
done at least once daring the recovery period, and if rectal fecaliths 
are present, retained oil enemas should be given, followed, if necessary , 
by digical extracoon. 

The avoidance of urinary* retention, on the one hand, and of retro- 
grade urinary cract infection, on the other, requires forethought. 
Catheterization should be reserved as a last resort, and whenever pos- 
sible, patients, especially elderly males, should be allowed ro get out 
of bed to urinate rather than run the risk of infection. If no other 
course is open, the use of the catheter should be preceded and followed 
by doses of sulfathiazole, l to 2 gm a day, along with forced fluids, 
while ngid aseptic technic is observed during the procedure. 

The care of the skin is particularly important m bedridden pa Dents 
Supporting pillows and rubber rings, and frequent massages and 
changes of position are prophylactic For the local treatment of de- 
cubitus ulcers, continuous wet packs of penicillin, dissolved in normal 
saline, 250 to 1000 nmts per cc , is the treatment of choice. Supple- 
mented b> 120,000 units a day of parenteral penicillin in divided doses, 
when there are systemic signs and symptoms, this regimen should 
clean up the gram-positive infections. For the gram-negative, as well 
as gram-positive infections, Weinstein's solution of 10 per cent ure- 
thane, 1 per cent sulfanilamide m sterile water, as a continuous wet 
pack is very effective. Packs should be changed every twenty-four 
hours and surgical dfhndement should be done whenever necessary 
The appetite should be stimulated if necessary, by the use of the 
old-fashioned bitter tonics, such as tincture of nux vomica and com- 
pound tincture of gentian They may be prescribed together as 
follows 

Tincture nux vomica 10 

Compound tincture gentian pg 

Isabel A teaipoonful before meals. 


Newer fashioned vitamin preparations of the B group also are 
valuable. 

The diet, of course, must be suited to the patient, but it should not 
be left to his discretion. Rather, it should be prescribed definitely 
preferably by list, in kind, amount and frequency This reassures the 
patient and gives him an opportunity to cooperate in promoting hw 
convalescence At the tery least, the doctor should discuss and enu- 
merate what foods should not be eaten. In most convalescent patients 
these include fried or fatty foods, pastries, animal and vegetable oik 
melons, cucumber* onion*, cabbage and other “rough” or raw vetre 
tables, spices, relishes, mustard and sauces The diet should 

Sfig '*'™« <«”»r - -i 
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6 Convalescence Musi Progress Unremittingly —In so far as the physi- 
cian is able to promote it, convalescence should progress without re- 
mission He should gently, but firmly, insist on ever-increasmg activity 
and independence, encouraging and reassuring the patient to avoid 
invalidism In general, patients who have had serious illnesses are 
overcautious and overanxious They lay great stress on their symptoms, 
most of which are of little or no significance Therefore, they need to 
be told quite definitely and usually quite frequently which symptoms 
and signs are, and which are not, of any importance In this way the 
development of a symptom neurosis may be avoided Also, the physi- 
cian should prescribe the amount and kind of exercise, usually insisting 
on gradually increasing rather than on restricting the patient’s activi- 
ties It is amazing how much of this type of supportive psychotherapy 
the convalescent patient may need 

t 

SUMMARY 

The successful management of medical convalescence lequires a 
great deal of time with especial attention to the details of the psychic 
and physical debility produced by the acute illness Convalescence 
should begin early and progress unremittingly, it should be painless 
and restful, and should restore not only normal bodily function, but 
also emotional maturity and independence Considering the relatively 
long duration of convalescence and the increasing number of con- 
valescent patients in our aging population, the problem is an immense 
one, and anything than can be done to shorten the process is eminently 
worth-while 
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OBESITY IN CHILDREN 
Nathan B Talbot, M D 

Clinicians dealing -with children see a great many patients who are 
overweight for their height Of the children who axe seen in the out- 
panent and in-padent departments of the Massachusetts General Hos- 
pital, approximately one in ten fall into this group 
Definition of Obesity -Though most overweight patients are obese, 
a careful examination sometimes shows that the extra weight is due to 
a well developed musculature rather than to an excessive accumulation 
of adipose tissue. Such muscular individuals though “overweight,” do 
not properly come under the classification of obesity In fact, if obesity 
is defined as an accumulation of subcutaneous fat which is excessive 
with relanon to the underlying musculature and bones, then certain 
children may be obese without being significantly overweight for their 
height 1 Generally speaking however, most persons who weigh 20 
per cent or more than the normal for their height and age are obese 


CAUSES OF OBESITY 

Fundamental Causes —The evidence now available clearly establishes 
the fact that obesity is due to an intake of calories which exceeds the 
caloric requirements for energy metabolism, ph) steal aedvity and 
growtlpfprotein anabolism; 1 5 Thus, in the development of adiposity 
the two important variables are the caloric intake and the caloric ex- 
penditure A. relative increase m the diet or a relative decrease in the 
energy metabolism, physical scant}' and/or rate of protein anabolism 
(growth) will tend to yield a surplus of calories which may be stored 
as body fat. 

Most obesity i 5 due to overeating rather than to a diminished energy 
expenditure on a normal dietary intake Not uncommonly patients or 
their parents will cling tenaciously to the thesis that the quantity of 
food eaten c not large However, when this is the case, it is almost 
alw ays possible to elicit a history of dietary excess at some earlier date 
In other words, once a patient has eaten too much and become fat. he 
will tend to remain so if he is eating a maintenance diet He will nor 
lose weight until such time as he cats fewer caiones than hr w „ 
pending c “ 

From the Department of PcdiatncsTHarvinJ 
Ureni Medical Service Massachusetts General Hospital B^ton 
lions and point, of view recorded here were based upon l 11 ?*?*"? 

Commonwealth Fund of New York and the Permanmr Mppomd by the 

Aastsranc Professor of Pcdiamc^ Ha^anlXd^wC, ^ ° f C ?T 0n 
icran .Massachusetts Memorial Hospital School Assistant Phys 
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Contributing Causes— A number of different factors may induce 
overeating Among these are personality problems, 4 ' 5 organic lesions 
of the brain (especially of the hypothalamus) 8 and hypoglycemia 8 On 
the other hand, physical inertia, hypometabohsm anddecreased protein 
anabolism (slow growth) may be responsible for a decrease in the 
energy requirements 

Of these factors, the personality ones are by far the most important 
m the majority of obese boys and girls Some children tend to nibble 
at food to help relieve themselves of worry, unhappiness or boredom 
Others have become accustomed to tables heavily laden with nutritious 
foods and to seeing their parents, brothers or sisters take gluttonous 
servings Sometimes parents erroneously assume that a large appetite 
per se ensures good health and therefore urge their children to eat too 
much Similarly, parents may not be aware of the normal decline in 
appetite which may occur at about two years of age when the rapid 
growth of infancy subsides Attempts to prevent such a normal decline 
m appetite has led to the development of adiposity in acquiescent 
children In the resistant child the same treatment may result in 
anorexia and leanness 

The mechanism by which organic brain lesions stimulate the appetite 
is not clear For reasons beyond metabolic definition, a reasonable meal 
does not “satisfy ” Hypoglycemia secondary to hypennsulinism in- 
duces hunger m some people, but fails to do so in others It is rarely 
a factor in childhood adiposity 

Hypothyroidism (decreased energy metabolism, growth and physi- 
cal activity) is seldom noted m association with obesity in children 

CLINICAL TYPES OF OBESITY IN CHILDREN 

While the degree of adiposity is referable to the caloric balance, the 
distribution of accumulated adipose tissue may be influenced by en- 
dogenous factors 

Simple Obesity —Over 95 per cent of all fat children fall into this 
group The only thing wrong with these children is that for person- 
ality or environmental reasons they have eaten too much Studies have 
revealed that the majority of these children are only children or the 
youngest child and that many of them are unwanted In many families 
the relationship of the parents is unhappy Food may have taken on 
exaggerated importance and may become a substitute for love, security 
and satisfaction 4> 5 

A careful survey of the history almost always reveals a period or 
periods of dietary excess There is no history suggestive of serious in- 
tracranial disease They are free from symptoms of hypothyroidism 
In other words, they are healthy children 

On physical examination fat boys and girls wtih uncomplicated 
obesity are usually found to be of average or slightly taller than aver- 
age stature c They are of normal intelligence, quite a few stand in the 
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pjg 173 —This 5 year old boy is presented as an example of simple obesity 
He was of normal weight at 1 year (11.8 kg > From that tune on he gamed 
at a steady and very excessive rate so that by the age of 5 years he weighed 
44 kg or about 21 kg more than he should weigh. During this period of rapid 
weight gam he also grew rapidly attaining a height of 125 era. at the age of 5 
(normal 105 to 116 cm ) He is fond of bread, potatoes, cakes, cookies, puddings, 
candy bars and the like. Other members of the family also have hearty appe 
decs for a brother of 13 > ears neighs 80 kg (17.5 pounds) t sister of 11 years 
weighs 48 kg (105 pounds) and ha father who a 170 cm. (5 feet 8 inches) tall 
weight* 100 Lg (220 pounds) He a of normal intelligence and Is free from 
symptoms of increased intracranial pressure. There is nothing m the history to 
suggest hypothyroidism Ande from the excessive accumulation of subcutaneous 
tissue and tallness m stature, physical examination u not remarkable. The blood 
pressure is 120/80 Roentgenograms of the skull show a normal sell* turcica and 
fail to meal an> abnormalities. Roentgenograms of the hand and v/nst show 
that h» skeletal development corresponds to the average normal for his chron 
dope age The unnar} 17 ketosteroid output is 0 6 mg per day a normal value 
By the simple expedient of reducing his iutaLe of starch} foods to one half piece 
of bread or its equivalent per meal three tunes a he is faring weight at the 
nte of about 0.5 kg (1 pound) per month. 
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top third of their class at school Some of these children are found to 
be only moderately plump while others are extremely fat (see Figs 
173 and 174) The excess adipose tissue though generally distributed 
often accumulates especially in the region of the breasts, hips and lower 
abdomen Though the breast regions may thus appear enlarged, pal- 
pation usually fails to reyeal any true mammary gland development 



Fig 174 —A, Extreme example of simple obesity in a boy of 6 years weighing 
65 kg and measuring 126 cm and w ith genu varum probably secondary to ex- 
cess weight bearing During a period of 8 months on a caloric intake of from 
1000 to SCO calories per day, he lost 29 kg B, The administration of thyroid had 
essentially no effect upon the rate of \\ eight loss During this period the genu 
\ arum w as corrected bv bilateral osteotomies 

except in adolescent girls A transient and apparently physiologic de- 
velopment of the mammary tissues is noted in a small number of nor- 
mal adolescent boys 

The eyes, extraocular movements, visual fields and eyegrounds are 
normal "While the chest and heart are normal, the blood pressure may 
be slightly elevated In this respect it is helpful to remember that the 
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use of a blood pressure cuff which is too small for the patient’s arm 
wilt result in an overcsnmation of the blood pressure The abdomen is 
free from abnormal masses The genitalia in boys often appear to be 
small because they are embedded in a thick pad of pubic fat. Bv press- 
ing the fat aside, this erroneous impression can be dispelled In this 
connection, it is noteworthy that in normal boys the genitalia remain 
of essentially infantile size until approximately 11 to 12 years of age 1 
Not until that time do the testes secrete enough male hormone to 
stimulate any sightficant development of the masculine secondary sex 
characteristics. Moreover, some normal boys deielop one or two years 
later than the average For these reasons boys need not necessanlv be 
considered hypogonad even if genital growth is delayed to the thir- 
teenth or fourteenth year Sexual development is moderately acceler- 
ated in some of theSe children " The skin is smooth, warm, moist aru 
of normal color Apparently as a consequence of stretching of the sin 
stnae over the hip regions are occasionally seen In contrast to m 
striae of Cushing s syndrome u hich are purple, these are pinkish - r-rr~. 
There is no pathologic hirsutism The extremities ere normal. 
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in one individual, the resultant combination is sometimes called the 
Laurence-Moon-Biedl syndrome 

Like normal children, these patients are fat because they have eaten 
relatively too much It is postulated without much factual basis that 
these excessive appetite may be due to a hypothalamic lesion 

Obesity in Association with an Expanding Intracranial Lesion (Frohlich's 
Syndrome) —This is a rare condition usually due to a craniopharyn- 
gioma or suprasellar cyst 15 Children suffering from this disease present 



Fig 175 — Obesit\ in a 9 vear old bov with a supraseller cyst. Note the strabismus 

such typical symptoms and signs of an expanding lesion in the region 
of the optic chiasm as headache, vomiting, disturbances of vision (bi- 
temporal hemianopsia) or of extraocular movements, optic atrophy, 
separation of the cranial sutures and increased spinal fluid pressure 
(Fig 175) Roentgenograms of the skull may reveal erosion of the 
sella turcica or an area of calcification m the neighborhood thereof 
These expanding lesions apparently influence the appetite m much 
the same manner that experimentally produced hypothalamic lesions 
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do They may also interfere with the function of the anterior and/or 
posterior pituitary gland either directly by causing pressure atrophy 
of the gland or indirectly by interfering with normal neurohypo- 
physeal regulatory mechanisms 

When the anterior pituitary funcaon is unpaired, various disturb- 
ances in growth and development may be noted Interference with the 
production of the growth hormone results in dwarfism. Failure to pro- 
duce the thyToid-snmulaang hormone results in hypothyroidism 
which leads to retardation in growth and in skeletal maturation. When 
there is failure to produce the anterior pituitary gonad-stunulatmg 
hormones, the gonads themselves remain infantile and little or no sec- 
ondary sexual development occurs Finally, lack of the anterior pitut 
tary adrenal-cortical stimulating hormone results in atrophy of adrenal 
coraces and the development of Addison’s disease. In a given patient 
there mav be a complete or only partial impairment in the production 
of any one or more of these anterior pituitary hormones Hence, pa- 
tients with destruenve lesions m the region of the hypothalamus or the 
pituitary may present a variety of clinical pictures In fact, certain 
lesions which affect the hypothalamus but leave the anterior pituitary 
intact sometimes lead to precocious growth and development. Hypo- 
thalamic stimulation of the anterior pituitary is believed to be respon- 
sible for such precocity 

In so far as hypothalamic lesions samulatc polyphagia, they may be 
considered as factors predisposing to obesity There is no evidence 
that they induce adiposity by ocher mechanisms Similarly it is fair to 
say that there is no such tlung as “pituitary ” obesity Many patients 
with destruenve lesions of the pituitary actually suffer a marked loss 
of appetite and as a consequence become cachecac (Smunonds 
cachexia) 

Though the foregoing types of intracranial lesion have received 


much publicity, other intracranial conditions such as internal hydro- 
cephalus, brain tumors xanthomatosis, ptnealoma, svphihs, porenceph- 
aly and postenccphalmc changes liken lse may lead to obesity' and to 
disturbances m obesity' and development. 

Oboirty in Association with Hypoglycemia -Hypoglycemia resulting 
from hyTiennsulinism or from gl\ cogen disease induces overeating in 
some individuals Such conditions as these are but rarely encountered 
in pediatric practice. An abnormally low fasting blood sugar value is 
suggest* e of hypennsulinism Hepatomegaly, ketonuna and hypo- 
glycemia are suggestive of gls cogen storage disease . 10 Paaeats with 
this condition show sery little elevation of the blood sugar concen- 
tration following the admmistraaon of adrenalin. 

Obesity in Association with Hypothyroidism -It is unusual to discover 
hypothyroidism in an obese child This ,s explained by the fact that 
hy pothyroidism tends to cause a dmununon m appetite as well as a 
decrease in the total energy metabolism, phvsical activity and growth. 



1224 


NATHAN B TALBOT 


The most characteristic symptoms of thyroid lack m children are 
easy fatigability, both physical and mental, constipation, sensitivity to 
cold weather and slowness in statural growth On examination almost 
all hyopthyroid children are found to be of dwarfed stature Mental 
deficiency is not a consistent finding The skin is pale, coarse, cool and 
dry There is often a subtle appearance of puffiness around the face 
due to local accumulations of myxedema fluid Accumulations of 
myxedema fluid in other localities may also give rise to a pudgy 
appearance 

Roentgenograms of the hand and wrist reveal a retardation in the 
skeletal development In children this diminution m bone growth is 
associated with a lowered serum phosphatase value (less than 45 
Bodansky units per 100 cc ) 17 An elevation in the serum cholesterol 
concentration above 250 mg per 100 cc is also suggestive However, 
in many hypothyroid children who have never received thyroid medi- 
cation, this value is either normal or low rather than elevated On the 
other hand, when such hypothyroid children are given adequate doses 
of thyroid ( 1 to 2 grains of U S P thyroid daily) for a month or 
longer and then their medication is discontinued, they develop hyper- 
cholesterolemia within the next one to three months Children with 
normal thyroid function do not do so 1S The basal metabolic rate is 
much less reliable as an index of hypothyroidism in children than in 
adults Possibly the best index of thyroid function is the concentration 
of protein-bound (thyroid hormone) lodme m the plasma or serum 
This should receive increasing attention as more laboratories become 
equipped to make the determination 
Obesity as Effected by Other Endocrine Disturbances -Certain steroid 
hormones of the adrenal cortex and possibly of the sex glands may 
exert a striking influence upon the distribution of body fat The out- 
standing example is Cushing's syndrome (Fig 176), a rare condition 
which is thought to be due to an excess of those adrenal cortical hor- 
mones which accelerate gluconeogenesis from protein 10 
This condition may occur at any age 20 21 The youngest recorded 
patient was only eleven weeks old The incidence is considerably 
greater in girls than in boys The obesity is often, not always, of the 
“buffalo” type That is, there is a marked accumulation of fat about 
the head and neck, while the extremities are relatively lean Muscular 
weakness is a characteristic finding The cheeks m the characteristic 
patient are plethoric m appearance There are purplish striae in the 
skin over the hips, abdomen and thighs, acne is common especially m 
older girl patients There is often generalized hirsutism The genitalia 
may be precociously developed Hypertension is an outstanding find- 
m S This is reflected by the plethoric appearance already mentioned 
and may also be manifested by cardiac enlargement and occasionally 
by cerebral hemorrhages When the disease is due to an adrenal cor- 
tical carcinoma, an abdominal tumor may be palpable 
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Intravenous pyelograms may be helpful m revealing such tumors. 
There is a decreased tolerance for sugar and a tendency to wsulm re- 
sistance. 19 In some patients there is a marked increase m the unnarv 
excretion of 17-ketosteroids, in others, the values are essentially nor- 
mal* 10 *- Osteoporosis of the spine especially is a notable sign* The 
skeletal development tends to be normal for age and sex. 
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Fie 1/6.— CmJiing t syndrome in ,12 year old furl (Conno, of Dr F A1 



Though not so clear-cut, there is atso some „ 

the testicular male hormones favor a distribution of fat in fh ^ that 
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COMMENTS ON THE CLINICAL STUDY OF OBESE CHILDREN 

In view of the fact that obesity, though not a metabolic or endocnne 
disease per se, may be a sign of some important associated condition, it 
is desirable to emphasize certain parts of the history and physical 
examination of fat children Thus, in the history, symptoms of intra- 
cranial disease, physical inactivity hypometabolism, mental deficiency 
or family maladjustments may be helpful In the physical examination, 
signs of increased intracranial pressure, abnormal eyegrounds, a 
marked hypertension, an abdominal tumor, skeletal anomalies, a “buf- 
falo” distribution of fat, muscular weakness or shortness of stature 
may lead to a specific diagnosis 

The value of a careful examination of these patients is well exempli- 
fied by one patient who superficially appeared to be a typical example 
of simple obesity However, routine examination of the eyegrounds 
revealed unmistakable papilledema That child was subsequently found 
to have a brain tumor 

Roentgenograms of the skull occasionally reveal abnormalities not 
previously evident Roentgenograms of the hand and wrist permit an 
estimation of the skeletal development which is helpful when devia- 
tions in the rate of maturation are suspected Fasting blood sugar 
determinations as well as glucose and glucose-insulin tolerance tests 23 
may be helpful occasionally Likewise, m the patient suspected of hav- 
ing adrenal cortical disease, a urinary 17-ketosteroid measurement can 
be diagnostic Determinations of the basal metabolic rate are seldom 
helpful and often lead to an erroneous diagnosis of hypothyroidism 
Other means for establishing a diagnosis of this disease have been dis- 
cussed above 


TREATMENT OF CHILDHOOD OBESITY 

General Considerations —One of the first considerations in treatment 
is the question, is it worth while to attempt to reduce the body weight 
of all fat children 3 The answer depends partly upon the type and 
degree of obesity Because children are growing individuals, it some- 
times suffices merely to prevent further gains in weight A quantity of 
fat which was moderately excessive for a small child will be normal 
for the same child when he is a few inches taller On the other hand, 
a markedly excessive accumulation of fat may interfere with the physi- 
cal efficiency of a child to such an extent that participation in normal 
childhood pursuits is greatly impeded Furthermore, as mentioned 
earlier, adiposity per se occasionally retards adolescent development, 
an occurrence which may cause considerable concern to patients and 
their parents 

As indicated in the introduction, any person will lose weight when 
the caloric intake is consistently less than the caloric output. In gen- 
eral, it is more profitable to produce such a caloric deficit through 
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reducing the calonc intake (underfeeding) than by increasing the 
caloric expenditures with the aid of exercise and/or medications It 
requires a considerable amount of exercise to increase the total calonc 
output significantly Thus, even for an adult man weighing 70 kilo- 
grams an hour’s walk on a level road at a rate of about 3 miles per 
hour requires only 160 calones or 17 gm. of fat* 1 Vigorous exercise 
tends to stimulate a voracious appente After underfeeding is msti 
tured there may be a one or two week interval before a loss of body 
neight occurs This is explained by the fact that while the patient 
loses fat during this period, he retains an equal weight of water 5 
Sooner or later there is a spontaneous diuresis with the loss of one or 
more kilograms of weight doting the course of a few days Thereafter 
weight loss is steady 

How can one induce a child to eat less? In younger children u hose 
diet is completely under the control of their elders, this may not pre- 
sent too great a problem. In the older and more independent child 
success depends largely upon gaining the interest and cooperation of 
the patient. Without these, attempts at therapy are usually a failure 
In other words, the problem is a psychological one. Frequently the 
primary fault lies chiefly with parents who need advice on the man- 
agement of children On the other hand, the child often needs to 
develop pride in his appearance, a feeling of self-confidence and an 
appetite for something more important than food 

Dietary Therapy —Regmien A —This regimen permits eating anj rea- 
sonable quantities of protein and other relatively low calonc Foods 
while forbidding the eating of certain high calonc items 


1 Eat do candy, cakes, cookia, jams or sugar and no deisms to whidi such 
Ingredients or flour hare been added m any considerable amount. 

2 Eat not more tlian one -half pirce of bread (any type) a meal or its eqmva 
lent in rice, macaroni, spaghetti, potato or ofber starchy food. 

3 Drink 2 to 3 glasses of slammed milk s day 

d Except for these instructions, eat as desired at mealtimes of lean meats fish 
colored vegetables, salads, fresh fnda. Use vinegar or mineral oil dressing Use 
ordinary common seme in not stuffing on any particular djtr 

J Plan to eat three reasonable meals a day The individual who tats no 
breakfast, a small lunch and a huge dinner tends to gain more wtmht than the 
person uho eats the same amount of food divided equally between three meals 

In favor of this regimen is ms simplicity and the fact that individuals 
on it are lets tempted to eat the forbidden because they feel starved 
While it suffices in mam instances at least to prevent further « ,,„h, 
gains ,c ,s ineffective in others When a mote praise advent of the 

prescribed^ 6 ^ SUTUkt W of Regimen B tZ be 

» sH! ,« ,«je 
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Ideal Body Basal Heat Production. 

cm 

Weight, kg 

Calories per day 26 

73 

10 

550 

115 

20 

870 

137 

30 

1100 

150 

40 

1250 

160 

50 

1400 

170 

60 

1550 


Provided the mineral, mtrogen and vitamin requirements are met, 
patients suffer no damage from such underfeeding so long as excess 
body fat remains 
Sample diets* follow 

1 750 cals., P 53 gm , F 20 gm , CHO 90 gm 

Breakfast 

a Orange juice, % cup 
b Toast, % slice, or cereal, % cup 
c Butter or oleomargarine, % square 
Noon 

a Clear soup (broth, bouillon or consomme) ad lib 
b One egg or lean meat, fish, fowl or cottage cheese, 2 oz. or 5 table- 
spoons or a piece about %x2x3 inches 
c. Vegetables, 2 servings 0/j cup each) raw or cooked without sauces 
d Fruit, % cup or equivalent. 
e Skim milk, % cup 
Night 

Same as at noon, but add % shoe bread and % square butter 

2 1000 cals, P 68 gm, F 30 gm, CHO 115 gm 

Add to regimen 1, 1 cup skim milk, 1 slice bread, 1 egg, % square butter 

3 1200 cals , P 70 gm , F 51 gm , CHO 115 gm 

* Substitute 2% cups whole milk for the skim milk of regimen 2 

The following suggestions as to the choice of foods may be helpful Vege- 
tables A serving of potatoes, kidney, lima, navy or soup beans and of com shall 
be considered as % instead of % cup Lettuce and celery may be used ad hb 
All other vegetables equal % cup Fruits No sweetened fruit is to be used Un- 
sweetened canned fruits can be purchased A serving of banana is % a small 
banana Meats, etc _ All visible fat is removed Ham, pork, bacon, wieners and 
picnic meats not allowed Obviously fat fish, such as those packed in oil and 
such as mackerel, shall not be used Ail cheese except cottage cheese is pro- 
hibited Method of Preparation Cook all foods without fat unless that allowed 
for the meal is used Broiling, steaming or boiling is the method of choice for 
cooking meats No flour gravies or sauces are allowed At least one vegetable a 
day should be served raw Other Foods Prohibited 1 

Other Therapy —Benzedrine sulfate (amphetamine sulfate) may be 
helpful in controlling the appetite It should be given one-half hour 
before meals The recommended adult dose for chrome medication is 
usually 10 mg repeated three or four times daily An appropriate frac- 
tion of this dose may be given to children Since occasional patients 

*We are indebted to Miss S Wells, dietitian in charge at the Metabolic 
AVard of the Alassachusetts General Hospital, for these diets 
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are sensitive to the drug and develop cerebral symptoms, the initial 
dose should be small A tendency to increased appetite has been noted 
after discontinuation of the drug and the effect may be only 
temporary '* 

Thyroid therapy is disappointing except in the rare obese child who 
is suffering from hypothyroidism The administration of this hormone 
to euthyroid fat children often results m an increased appetite— a reac- 
non which, unless carefully controlled, is clearly undersirable. In 
sizeable doses it also tends to cause such symptoms and signs of thyro- 
toxicosis as nervousness, excitability, tachycardia, sweating, tremors, 
diarrhea and even demineralization of the skeleton and protein deple- 
tion. 

Obesity is not ordinarily an indication for sex hormone (testoster- 
one, estrogen, etc ) or antenor-pituitary-like (chorionic gonadotropin) 
therapy As mentioned above, most fat children mature sexually in a 
nonnal manner In some this process is expedited by simple dietary 
weight reduction, A discussion of the therapy of significant hypo- 
gonadism and of Cushing’s syndrome is beyond the scope of this 
article. 
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PRACTICAL PSYCHIATRY 

Harry G Solomon, M JD * 

NEW METHODS OF THERAPY IN PSYCHIATRIC DISORDERS 

There are several therapeutic processes that hate been developed bv 
psychiatrists and are specially applicable to the field of psychiatry 
3“ *? me In «rest may be listed chronologically 

C ° thc Wme ,°, f then- origination (1) psychotherapy, ( 2 ) 
of neurosyphihs and eternally general paresis, O) msahn 
[ hc ™P> r > (4) convulsive shod, therapy, and (S) bilateral cere- 
ral lobotomy The last three methods may be said to have developed 
i^dv on an empirical basis and ,t has been by the tnal Z7 °rZ 
T nr Zu t J at , certain conclusions have been reached as to the conditions 
°4SS m0Jt r bCab,e - En0Ugh ^cnce has now r 

mZZ .7'. h ] T' l ° n " 0W “S to makc SOTnc rather definite state- 
method^ (° the dm e nosac conditions in tthich each of these five 
methods of treatment is to be used vc 

m^ff tbt I aPy ’ ' Vh,ch mo >' be broadly defined as a method of treat- 
lm) 'I’Cftbng upon the relationship between physician and Datrmr 

~£ ssa=? 

factors (generally named psychosotmac disorders! “ n ’P Ucatm S 
be sore has its place « of afimS i^^etapy tQ 

Ttcdcmethodd^"' ° f ** PSyCh0SeS * ** ***** ™ ^cS 

«rsr4irs«^s s xsrsr 

pends upon the proper utilization of fever theranv 8 ?“* 1 PWais, 

nft^ri C,|n ; P 1 ' 5 P robleTn Wll! ™t be discussrf? n P L C n tm °, ttea P> r 
this clinical discourse rhe development 

b e J W tbocl ; tbera py which was dei eloped h»Uu 

b£ of distinct benefit m the treatment of the srh.f 7 M proved to 
,? “ ' on S as fifteen y cars of node mm ^cbirophrcnic disorders. 

« hL°A he aCPJal ' alue 15 not dcfi mte H^VCTer e n' )th ^ trcam ' ent 
•-the capacity of improving the *£££ SST"* ^ 
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the cases of schizophrenia m its early period The best figures available 
at the present time are a result of a careful survey made by a special 
commission appointed by the Governor of the State of New York 
The results of this survey, which compared the outcome of treated 
cases with a control group as similar as possible but which did not 
receive insulin shock therapy, indicated that the patients treated had 
about one and one-half times a greater probability of leaving the hos- 
pital greatly improved, if not recovered, that they had a greater 
chance of remaining well than had the control group, and if they did 
relapse improvement agam was more hkely to occur in those originally 
treated It may, therefore, be given as a working hypothesis that pa- 
tients with schizophrenic disorder have a certain recoverable tendency 
which mav be materially increased by this type of treatment 

Convulsive shock therapy was originally introduced by von Meduna 
Convulsions were produced by die intravenous injection of metrazol 
Later a modification of the method of producing the convulsions by 
passing an electric current through the brain was perfected by Bini 
and Celletti Convulsive shock therapy has proved to be of great value 
m terminating depressive and agitated states In typical instances of the 
depressive phase of the manic-depressive psychosis four to twelve con- 
vulsive attacks will produce a complete cessation of the disorder in at 
least 80 per cent of the patients so treated It also has a considerable 
value in terminating the disorder in patients in the manic phase Its 
value is even more striking in the treatment of patients in the middle 
and older age groups suffering from agitations In these patients the 
normal course of the psychosis is chronicjty in almost 50 per cent and 
a long-continued psychosis of one to four or more years in the re- 
mainder, but with the convulsive shock treatment 60 to 70 per cent of 
these patients are quickly improved In other words, many who would 
otherwise be incurable are made well, and many who would have a 
very long period of mental disorder are returned to good functioning 
capacity and happy contentment in the course of a few w eeks at most. 

The prefrontal lobotomy operation has not been used long enough 
nor has it been done in sufficient numbers to indicate with certainty 
the cases in v'hich it offers the most benefit Nevertheless, one can 
state that it offers a high probability of affording relief and returning 
to a much better status of efficiency and joy of living many of the 
chronic agitated patients wffio respond to no other form of treatment 
Further, one finds that not a few 7 chronic schizophrenic patients are 
greatly improved It also has a distinct value m certain severely dis- 
turbed obsessive-compulsive neurotics Alany patients of this latter 
group in vduch all other forms of treatment, including long periods 
of psychothei apy, insulin and convulsive shock therapy had failed, 
have been greatly improved bv the lobotomy operation This opera- 
tion, of course, is a very mutilating one w Inch destroys to a consider- 
able extent the integrity of the brain and does some damage to the 
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wU 0 " 3 '?’ ° f Ch , e md,v ' du3! It, therefore, is obvioush ro be used only 
rhn u snd Slfnp,er rncthotts are not practical, and when the 
7™ cen the continuance of the symptoms and the damaging 
results of die operation favor the latter b 5 

IMPORTANCE OF CORRECT DIAGNOSIS 

discussion ,t would seem to follow logically that 
^ h ^ ds r°,f tream,ent are ro bo used for rather specific 
aiton hccTm^ ft fo1 °'? therefore, that good dwgnosoc discnmi- 
meTof^rL l 7 C ? nt,3i m ,th= pstchiatnc management and treat 
pitients Unfortunately, there arc no specific tests cTcenr in 
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first symptom in her mother’s case Upon our patient developed the responsi- 
bility of insisting that her aunt be operated upon The pathological examination 
indicated that the growth was benign 

Following tins experience our patient began to complain of great fangue, had 
disturbed sleep and began to worry about her somatic state. She complained of 
pains in various parts of her torso, began to fear that she herself had a malig- 
nant disease She was hospitalized for two and one-half weeks in one of our best 
general hospitals A painstaking inventory of her anatomy and physiology was 
made X-rays, blood tests and almost every known laboratory procedure were 
given her At the end of the two and one-half weeks of observanon and exam- 
inations the diagnosis of psychoneurosis was offered and was confirmed by the 
psychiatrist 

Rather intensive psychotherapy was earned out by an able psychiatnst for 
two and one-half months without improvement It was then considered advisable 
to transfer her to another psychiatrist who worked with her for several weeks 
more, when her symptoms became more marked Agitation became so evident 
that she was admitted to the Boston Psychopathic Hospital At the hospital a 
diagnosis of an agitated depression was made Con c cquent upon this diagnosis, 
convulsn e shock therapy w as given At the end of one week, after three convul- 
sive treatments, the patient was greatly relieved, and after nine such treatments 
the patient was a gay, happy, unconcerned woman, able to take her place at 
home, with pracacal freedom from symptoms, and once more enjoying life to 
the fullest 

It seems indeed probable that had the correct diagnosis been made 
earlv, convulsive shock treatment applied at once would have resulted 
in the prompt alleviation of all symptoms and thereby saved the pa- 
tient much suffering and disability It would also have saved many 
hours of physicians’ time On the other hand, had the diagnosis of 
psychoneurosis been the correct one it would have been inexcusable 
to have given convulsive shock therapy 

Perhaps an even more striking case is that of a 53 year old, unmarried woman 
who came to the Boston Psychopathic Hospital after several months of increasing 
disability and discomfort On entrance to the hospital the panent was complain- 
ing bitterly of gastric distress, nausea, vomiting and distaste for food She like- 
wise complained of headache, mdd dizziness and generalized aches and pains 
She slept very poorl) , was constantly requesting sleeping drugs, and even with 
fair amounts of these slept but little each night She presented a syndrome with 
which we arc all so familiar, namely that of the complaining, whining, distressed 
neurotic 

However, we had known this patient at the hospital previously Twenry years 
ago she had been a panent here for fourteen months, with rather similar symp- 
tomatology Prolonged and intensive psychotherapy of fourteen months’ dura- 
tion accomplished little or nothing ahd she left rhe hospital to remain at home 
an invalid for another nvo years so that her total illness on rhar occasion lasted 
more than three years, during which time she was incapable of looking after her- 
self adequately, certainly incapable of work, and suffering much torture 

Nor was this her first dtmbiliry— in fact, at the age of 16 she had had a long 
illness diagnosed as a psychoneurosis 

Her history indicated, however, that these disorders, in contrast to the usual 
storj of the typical psvehoneurone, were distinctly delimited, and in the long 
intervals between these attacks she was a very able, hard-working, energetic 
person 
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ti ' e futtor > of thli paaent and the total over all picture, the <kag 
d^X. her r< T'j «noy to the hospital was that of a depression of mawc- 
deprenicejype. Indeed this teas the final discharge dlagnoos rvvenry yean ago 
lleZZ mm,t ^ of o^^oo- Therefore without lenpthv oteervab^’ 
" z ” d of “PPfosim.tely , week of hospital stay dunng which no Improve 
Dpon convuls ''e 'hock therapy After two 
new h=r ^Pto' 513 and ahe began to show fever signs of restlca- 

thTward J° UrK ° ttn <fa *‘ f h , C wti relat,vcl >' comfortable, able to be about 
*f -m! « P * n ,n *?)*”, 1 ! ? spl ' al act " nrics - and at the end of a month 

m're fhoLd S’ ““ io ° l afac heml f , feel,n 8 greatly relieved and once 
m 1 nopeful person tvtth an enioyment of life 

This case illustrates the difficulties of pst chothcrapy -with the de- 
pressed patient It also dlustrates the great effectiveness of the con- 

,r ZlZKZ^' m this tv P e of disorder, but, more to the point, 
illustrates the diagnostic difficulties m separating the depressive afft- 
jr state from that of the anxiety state of the typical psvchoneurotic. 

' ' , tr ° e t™t the psychoneurotic paaent does not improve with 
conrutovc shock therapy, which experience seems to indurate is gen- 
erally the case, and it the ma|onty of the patients in the depressive 
grated category respond so well to convulsive shock treatment, it 

X^Tr UmeC L t £? t d " S ¥* ? f trft5tmcnc off 'rs diagnostic pr^s,- 
bdiaes. It is probably true that this method might be used as a thera 
P^Jtic trat of diagnosis Only rarely, howeier, would this seem to be 

I Zh b , C3u ‘’f of thc Jnherent danger of the treatment, and it should 
oo be used unless one has a good basis for belief that it will be bZ> 
hcial, nor is it by any means a completely satisfactory diagnostic coal 
rsomc patients with a depressive disorder fad to respond adequately 
considerable number of such treatments y 

2 he following case history will document this statement 
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are frequent disorders While such assumptions would be unjustified 
on the basis of this small amount of selected material, yet such are the 
facts Mild depressions are moie common than most people realize, 
in fact, they are one of the most common disorders to be met in any 
clinic due to the fact that the eaily presenting symptoms are so often 
related to somatic complaints The disorder frequently begins with 
the patient complaining of fatigue, headache, dizziness, visual diffi- 
culties, loss of appetite, various gastro-intestmal symptoms, shortness 
of breath and fear of various diseases It is unquestionably a fact that 
many therapeutic successes are more the result of the spontaneous re- 
covery of the depression which has been erroneously diagnosed than 
of the success of treatment, whether medicinal or psychotherapeutic 
m kind 

As the last case suggests, the diagnosis of schizophrenia is also often 
incorrectly made both positively and negatively Schizophrenia often 
starts with symptoms that closely resemble the psychoneurosis It is 
very common to find a psychoneurotic-kke syndrome as the premoni- 
tory symptoms of the schizophrenic disorder continuing for many 
months before the more sinister symptoms are readily evidenced 

M S at the age of 17 began to be disturbed about sensations around lus 
heart In the course of a year he saw several internists who, after careful cx- 
ammauon of the cardiac organ, assured him that there was no organic disease. 
This assurance had no effect upon the patient He continued to worry and fret 
about his heart, became more and more concerned therewith, quit work and 
became increasingly irritable It finally became evident that he was suffering from 
schizophrenia After si\ years m a state hospital for mental disease, during die 
latter two of winch he was completely mute, a bilateral lobotomy operation was 
performed, with a moderate degree of improvement He then told the story that 
his original concern about his heart was instigated because he behoved diat he 
had been damaged through the means of an ewJ eye 

Although the value of bilateral lobotomy in the treatment of schizo- 
phrenia has not as yet been well established, it seems not unlikely 
that in many instances it is the treatment of choice An early diag- 
nosis for the proper evaluation of treatment , whether convulsive 
shock, insulin shock or lobotomv, is as important m tins disorder as 
m any other in the field of medicine 

Diagnosis on which proper selection of therapy depends is impor- 
tant m psxchiatry as in other fields of medicine However, as the 
delav of a few weeks in the institution of therapv is not of critical 
importance, one is able to have a considerable period of observation 
and studv of patients before coming to a final decision During such a 
period of studv one is actually beginning psychotherapy The rela- 
tionship of physician and patient is a most important portion of the 
therapy Likewise, the interviews which represent an essential and 
basic part of the examination method are in themselves therapeutic 
In the process of the examination the patient has die opportunity to 
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ventilate- many emotional complexes, and often is thereby enabled to 
gam a considerable amount of insight into his disorder Repeated diag- 
nostic interviews, which are at the same time of therapeutic value and 
which require hours of time, are comparable to prolonged study in 
physical disease which utilizes man) laboratory technics 
Training and experience on the part of the psychiatric diagnostician 
and therapist are essential if adequate results are to be expected Any 
physician w ho is willing to expend time and energy to study problems 
m the ps) chiatnc field can fit himself to make diagnoses and to carry 
out treatment. There is no necromancy in psychiatry It may be 
pointed out in this respect that even necromancy takes a great deal of 
practice before any perfection in the magician’s art is attained. Some 
men because of manual dexterity may excel as surgeons and some men 
because of their own sensitivities and sympathies may be better psy- 
chiatric therapists than others Nonetheless, e\ ery physician can have 
a considerable competency in diagnosis and treatment in this field. 
Such competency is an essential for the first-rate practice of compre- 
hensive medicine, and once more it must be emphasized that this can 
be attained only through training and experience 
It is hoped that the preceding discussion makes dear that inade- 
quate diagnosis can lead to serious errors in regard to human life and 
happiness. 
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The number of infectious diseases against which specific protective 
measures are available is increasing rapidly In some the need for pro- 
phylactic immunization is limited to persons of special occupational or 
geographical groups Thus, inoculation against yellow fever is hardly 
of interest to residents of regions where the specific mosquito vector 
is absent Similarly, Rocky Mountain spotted fever is a risk only to 
those whose occupation or habitat exposes them to possible bites by 
infected tacks In others of practically universal distribution eventual 
exposure to possible infection is likely for almost everyone Many of 
these are the so-called “diseases of childhood,” essentially because chil- 
dren form the largest group of nommmunes Adults are relatively free 
by virtue of immunity resulting from recovery from the chmcal dis- 
ease or from the stimulus of repeated subclinical infections Prominent 
in this category are whooping cough, diphtheria, scarlet fever, measles, 
chickenpox, typhoid fever and smallpox. In some, particularly typhoid 
fever, smallpox and diphtheria, the decreased incidence of the disease 
as a result of improved sanitation and fairly widespread immunization 
lessens the chance of an adult’s being naturally immune and makes 
imperative the acquisition of protection by artificial active immuniza- 
tion In still others of comparatively low incidence the very high case- 
fatality rates make them serious problems m the event of possible in- 
fection Tetanus and rabies are good examples of these 

Of the available procedures, therefore, certain ones stand out as 
highly desirable for routine application in the population at large 
Those considered here are applicable in the prevention of smallpox, 
diphtheria, whooping cough, scarlet fever, tetanus, the enteric fevers 
(typhoid and paratyphoid) and rabies The first five of these diseases 
are of primary risk to children and protection should be established 
not later than the twelfth month of life To delay immunization 
against these until the child’s entry into school is to deny protection 
when it is most needed, as by far the majority of deaths occur in the 
pre-school ages With the present large shifts of population and the 
habit of vacationing in localities whose state of sanitation may be at 
best doubtful, more widespread immunization against typhoid and 
paratyphoid fevers is advisable Antirabic vaccination is a special prob- 

Instructor in Bacteriology and Immunology, Boston University School of 
Medicine, Consultant in Pathology, Norfolk County Hospital, South Braintree 

t Professor of Immunology, Boston University School of Medicine, Immunol- 
ogist, Massachusetts Memornl Hospitals, Member, Evans Memorial, Boston 
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!^,)* SS0Cla / ed Wt , h ar V nulii ’ bltes dog bite), that all too com- 

monly confronts the physician 

means of minimizing the discomfort associated with 

INJECTIONS 

In caiTying out any prophylactic measure a primary objective u 
to avoid making the subject ill tlirough the attempt to prevent illness, 
oversight of this principle is hardly constructive propaganda for um- 
venal prophylactic immunization Attention to certain details, some of 
them apparently trivial and too often overlooked, can do much to 
minimize objectionable discomfort associated with mjecuons 
I An all glass 1 cc tuberculin syringe, graduated in hundredths of 
a cubic centimeter, is best for use in immunization For skm tests and 
for measuring fractional doses it is almost indispensable. For the occa- 
sronaf dose greater than 1 cc., the usual 1 5 or 2 cc all-glass syringe 
graduated in tenths is satisfactory * 

25 ° r \ 6 ^ enough for any immunizing 

r i rnust be smooth and sha T There is no excuse for the 

Z° u U ’ h r 0< ? ke ? 0r nccdlcs - whjch on >y serve to make diffi- 
cult and painful what should be a simple and often painless procedure. 

a T y of syrmg “ ttnd needles must be scrupulously accom- 
£ h ' d fl " d mamtamed ^e safest handy method is being for not 
tes than fifteen or twenty minutes. The synngc and needle should not 
be assembled unci after sterilization This is best done with a forcens 
that can be flamed before it touches the scenic instruments. A stSL 
^ttube (boiled with the synnge and needle) for protection of the 
exposed needle until use is advisable. C 

The widespread use of aJcohol for sterilization of 
^tinges and needles is to be deprecated, firstly, because alcohol 

ra wTmT™ b> We ' ght) 15 at bcst a P° or disinfectant, secondh t/7 

immunizing agents are injured or destroy ed by the I'm ' 
alcohol remainmg in the syringe and needle, and thirdlv h,~ ° 

™ ssssr 

4r,d"rfci"rKS3 t T c/sr ,n "**- 

rrosn e skm disinfectant After the cap has J > ° tcnt ’ non " 

mimed and a volume of air equal to th7Lm ^ n ' , ^ £be nccdl ' « 
mjected The vial and svnnge are then inverted n d° s' Wltbdra 'vn is 
“ "mhdrawn. In the case of vaccines J r n^L d th ' r '<imred dose 

brfnr tla V nlU5t bc " c ” 5haUen t0 mrnre llu/ 2" ^ antigens the 

, 5 the required \ olume is withdrawn ^ tbe sus P e nsion 
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of material introduced, or subsequent slight edema or induration is 
kept to a minimum Injections in a series should be alternated from 
arm to arm so as not to cause irritation by repeated inoculation into 
the same site Inadvertent intravascular injection of some materials 
may give rise to disagreeable (occasionally serious) reactions To pre- 
vent this, tension should be exerted on the plunger of the syringe after 
insertion of the needle beneath the skin If blood appears in the hub of 
the syringe the needle is withdrawn and injection is made at another 
site 

Preparation of the site of injection requires surgical sterility Di- 
luted tincture of iodine (wiped off with alcohol to prevent possible 
burns) or the organomercurial tinctures are satisfactory for this pur- 
pose 

5 Individualization of treatment is a sine qua non m producing im- 
munity with minimal discomfort to the subject Printed directions 
must be considered as general guides to effective dosage, not as rigid, 
inviolable dicta Where possible, precautionary tests should be done 
and as in all medication dosage should be modified m accordance with 
the age and weight of the patient Above all, after one dose subsequent 
doses must be guided mpre by the previous reactions than by the 
printed label 

In order intelligently to individualize treatment one must have 
knowledge not only of techmc but also of the nature and mode of 
action of the materials used It is from this point of view that the fol- 
io wing summaries have been prepared 

DIPHTHERIA 

Principle —Active immunity against diphtheric toxin is produced by 
the injection of toxoid or toxin-antitoxin 

Material —1 Toxoid is toxin that has been modified so as to destroy 
its poisonous properties while retaining its ability to evoke antibody 
formation In practice this is usually accomphshed by prolonged in- 
cubation with dilute formaldehyde For use in immunization against 
diphtheria, toxoid is usually standardized to contain 15 L* doses per cc , 
although concentrations as high as 45 L r doses per cc have been used 
Diphtheric toxoid may be used unaltered as fluid toxoid or as dluni- 
precipitated toxoid The latter is toxoid that has been precipitated 
with sterile alum to yield a suspension of insoluble alum-toxoid floe- 
cules Toxoid is best kept at 5° C (40° F ) but is not rendered dan- 
gerous for use by inadvertent freezing 

2 Toxin-antitoxin consists of a slightly undemeutrahzed mixture 
of diphtheric toxin and antitoxin. Most preparations are made with 
equine antitoxin, but both ovine and caprine sera are in use. Experi- 
mental mixtures using human antitoxin have been prepared but have 
not received \\ idespread trial The mixture contains 0 1 L-f- dose of 
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toxin per cc and is usually 80 to 90 per cent neutralized with anti- 
toxin Toxin-antitoxin mixtures are best stored at 5° C (40° F ) 
Under vo ctnmtsunices should they be alloved to freeze, as the toxin 
mav thereby be liberated resukmg in a highly poisonous product. 

Method — 1 Fluid Toxoid— In voung children three subcutaneous 
inicctions of 0 5 1 and 1 cc. at three- to four-xieek intervals produce 
immunity in almost all cases After six months, immunity mav be 
tested by the Schick test. If still susceptible an additional injection of 
1 cc. is usually sufficient to produce immunity 

Although not as widely used, the mtracuttmeous injection of 0 1 
0 2 and 0 2 cc of fluid toxoid at intervals of three weeks apparently 
produces substantial immunity of long duration. 

2 Alrnn-precipitated Toxoid —Two or preferably three subcuta- 
neous injections of 1 cc at three- to six-week intervals produce immu- 
nity in practically all cases 

Adolescents and adults not uncommonly show local and even sys- 
temic reactions to full doses of diphtheric toxoid It is preferable in 
these cases to administer only 0 I cc of toxoid as a first dose. If no 
systemic or severe local reaction results the full dosage may beadtra- 
istcrcd for the next two doses If the reaction be appreciable, subse- 
quent doses should be gauged by the degree of reaction to rfese 
preceding More tlian three injections will often be required e order 
to introduce sufficient material to immunize. 


3 Toxm-antitoxm —Three subcutaneous injections of 1 ex. re ad- 
ministered at one to two-week intervals. After ax m r— . Szudc 
test should be performed to see if immunity has been - — [f 
stall susceptible the person requires a repetition of the —> — =■ if Elec- 
tions. ^ 


Comment.— Toxm-antitoxm used in immunization 
uzation to the foreign serum present in the irurru: 
tion of occasional adults who show severe r~— 1 ~ 
are verv fexv indications for the continued see \ f 
diphtheric prophx laxas Never preparation er -n- 
amntint of bacterial protein present in thezs— - 
ticallv to eliminate the unfavorable rearu-xr 
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PERTUSSIS 

Principle —Active immunity is produced by the injection of a sus- 
pension of dead bacteria 

Material —Vaccines are prepared from smooth (Phase I) recently 
isolated cultures of Haemophilus pertussis The cultures are grown on 
agar plates or slants enriched with human blood, harvested, and sus- 
pended in saline solution containing phenol as a preservative The 
concentration of the suspension vanes with different laboratories The 
vaccines usually available contain 

10.000 million organisms per cc — “single strength” 

15,0u0 “ “ “ “ —“medium strength” 

20.000 “ “ “ “ -“double strength” 

40.000 “ “ “ “ —“superconcentrate” 

Alum-precipitated vaccines are prepared according to the same 
basic method and then treated with alum to decrease the rate of 
absorption after injection These are usually standardized to contain 

15.000 million organisms per cc 

In addition to the vaccines described, which have been most widely 
used, two other preparations are m use One consists of a suspension of 
killed H pertussis combined with an “endotoxoid” prepared by treat- 
ment of an extract of the organisms The other is prepared from the 
soluble toxin of the organism by treatment with formaldehyde to yield 
a detoxified antigen or toxoid Both have been reported as satisfactory 
immunizing agents 

Method —A total of 80 to 100,000 million organisms administered in 
three or four injections over a period of six to eight weeks is required 
for effective prophylaxis The actual volume of vaccine varies with the 
concentration of the preparation used 

1. Plain Vaccine —The schedule which follows is for a suspension of 

20.000 million organisms per cc One, 2 and 2 cc injected subcuta- 
neously at intervals of three to four weeks constitute a course In older 
children the last dose may be increased to 3 cc (usually divided into 
two injections of 1,5 cc in each arm) With a more concentrated sus- 
pension the volume should be decreased in proportion More dilute 
suspensions require an additional dose or two to avoid injections of 
undulv large volume 

2 Alum-precipitated Vaccine —Three doses of 0 5 cc are adminis- 
tered subcutaneously at three- to four-xveek intervals Although the 
total dosage is only 45,000 million organisms the enhanced action of 
the precipitated vaccine gives rise to a satisfactory immune response 

Comment —There is no apparent benefit to be gained by the use of 
vaccines of low concentration that might outweigh the unavoidable 
increase m number or size of injections Reactions following the use 
of the more concentrated vaccines are neither more frequent nor more 
severe than those associated with the dilute preparations, whereas the 
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tions of 2 cc usually constitute a course of treatment In cases with 
severe bite wounds, especially about the head, seven additional injec- 
tions are advisable 

Treatment with the Pasteur vaccine consists of sixteen to twenty- 
five daily injections of vaccine of increasing virulence The first eight 
injections use preparations of cord dried four days, the next eight 
utilize two-day cord, the last nine are usually two- or three-day cord 
suspensions 

With either preparation the vaccine is administered subcutaneously, 
usually over the abdomen, the site for each dose being separated as far 
as possible from that of the pievious A convenient method is to mark 
off the abdomen into quadrants through the umbilicus, the daily sites 
being chosen by a clockwise rotation through the quadrants 

Comment —Local treatment of the wound is an essential part of 
prophi laxis against rabies Cauterization with nitric acid is an effec- 
tive and time-honoured procedure However, recent comparative 
studies* would indicate that less drastic measures such as thorough 
cleansing with 20 per cent green soap solution followed bv the appli- 
cation of tincture of iodine are probably just as effectne The latter 
method may well be seriously considered in more superficial bite- 
wounds especially about the face where the traditional treatment may 
leave disfiguring scars 

The risk of contracting rabies following the bite of a rabid animal, 
despite prophylactic immunization, varies from approximately 1 
chance m 75 to 1 in 4500 depending on the depth and location of the 
bite Wounds on the head are the most dangerous, those on the trunk 
and legs least so 

The administration of the vaccine (especially attenuated virulent 
vaccine) is not without a certain risk of its own The most serious 
complication of treatment is postvaccinal paralysis, xvhich may be of 
prolonged duration or even fatal The incidence of such accidents of 
treatment is 1 m 3400 with attenuated cord virus and 1 in 8900 to 
17,000 xvith killed vaccines Paralytic complications seem to be asso- 
ciated with strenuous physical exertion folloxving antirabic prophyl- 
axis, and such patients should be cautioned against undue physical 
activitx’' Hoxvever the treatment should not interfere with the normal 
daily activities of most people 

(For a comprchcny vc discussion of the problems of the control of rabies the 
reader is referred to L T Webster’s “Rabies,” The Macmillan Company, New 
York, 1942 ) 

TETANUS 

Pr'nciple — Active immunity against tetanal toxin is established by the 
injection of tetanal toxoid 

Materia! —Toxic filtrates of cultures of Clostridium tetam are treated 
with formaldelwde, yielding tetanal toxoid xt hich lacks the poisonous 

• Shauehncss\ , H J and Zichis, J JAMA, 123 528, 1943 
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properties ofretanal toxin but recains its specific antigenicity B v using 
“synthetic ' or protem-hydroivsate media for growth of the organisms, 
extraneous inactive protein remaining in the final product can be kept 
to a minimum The toxoid mav be used m its original fluid state or as a 
suspension of very slightly soluble alum-precipitated toxoid 
Method —1 Flmd toxoid —Three subcutaneous injections of 1 cc. at 
three- to four-week mcervals constitute an immunizing course 
2 Alum-precipitated toxoid —Tv o subcutaneous injections of 1 cc 
at a two- to three-month interval are required 
With either material a stimulating dose of 1 cc should be adminis- 
tered after one year A “booster” dose of O.S cc. repeated everv spring 
« probably advisable m children and would undoubtedly maintain a 
high level of immunity 

In case of an injury involving a risk of tetanal infecnon 0 5 to 1 cc 
of toxoid should be administered subcutaneously There is evidence 
that fluid toxoid is preferable for such “booster ’ injections following 
injury because of a more rapid nse m circulating antitoxin than occurs 
after the use of alum precipitated toxoid 
Comment- —General or even local reactions other than an immediate 
'tinging sensation at the site of injection are rare. Most severe reactions 
'■eem to be associated with sensitivity to peptones that mav be present 
in the material used In persons sensitive to peptones the use of toxoids 
prepared from peptone-free culture media is essentia), in others it is 
ad' i sable. 

Toxoid can be used for anticetanal prophylaxis following injuries 
only m persona who have been previously actively tmrmmtzed Un- 
nrnmtmzed individuals require passive prophylaxis using tetanal anti- 
toxin 

TYPHOID AND PARATYPHOID FEVERS 

Principle — Actn e antibacterial immunity is produced b\ the injec- 
tion of a suspension of dead organisms 
Materiel—' The \accine should consist of a suspension of a killed 
smooth strain of Eberthella typbosa possessing high virulence, good 
antigenicity and a complete spectrum of antigenic components The 
42-A-58 strain of the U S Army Medical School fulfills these require- 
ments and protects against practically any strain of the typhoid organ- 
jsm thac ma\ be encountered The raceme is standardized to contain 
1000 million organisms per cc. 

The triple (TAB) vaccine includes strains of pararxphoid A (Sal 
monella paratyphi ) and paratyphoid B (S scbottmtlllen) that have 
Oeen chosen to fit the criteria gnen above. The composition of the 
tnple \accme is as follows 


Typhoid 
Paratyphoid A 
Paratyphoid B 


1 250 m3 i ,0n or ^ ani£ms per cc. 
250 m 1 
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Vaccines are also prepared containing larger numbers of the para- 
typhoid organisms 

Method —The vaccine may be administered either subcutaneously or 
intracutaneously 

1 Primary vaccination by the standard subcutaneous method re- 
quires three injections of 0 5 1 and 1 cc at weekly intervals 

By the intracutaneous route primary vaccination requires three in- 
jections of 0 10, 0 15 and 0 20 cc at weekly intervals 

Primary immunization by either method should be earned out two 
or three months prior to possible exposure to infection 

2 Subsequent or stimulating ( “booster ” ) courses of injections are 
required after two or three years to maintain immunity (At least one 
repeat course is mandatory in the Army ) 

Subcutaneous method Repeat course as outlined above If prac- 
ticable one may administer a single dose of 0 5 cc at yearly intervals 

Intracutaneous route One intracutaneous injection of 0 10 cc (This 
is accepted bv the Army as a complete secondary or stimulating 
course ) It is preferable to repeat this dose every year if the risk of 
exposure is high 

Comment —The success of the subcutaneous administration of 
typhoid vaccine is attested by its use m the armed forces in millions of 
individuals during the past thirty years Since the institution of com- 
pulsory active immunization, typhoid fever has all but disappeared in 
the armed forces, whereas the incidence of dysentery which is spread 
in much the same manner has remained at a constant high level over 
the same period of time 

Severe reactions to the use of the vaccine in this manner are uncom- 
mon (under 1 per cent of cases) and usually consist of malaise, fever, 
anorexia, and rarely chills Local reactions are more common and may 
give rise to considerable induration, edema and tenderness at the site 
of injection 

The intracutaneous method of administration has not been used in as 
many cases or over so long a period of time Recent well-controlled 
studies indicate that following primary immunization by this method 
the absolute height of antibody production is not quite as great as 
with the older method However, the immunity induced is probably 
adequate for protection against all but unusually massive infections 
This disadvantage as compared to the subcutaneous route may be 
overcome by increasing the number of injections or lengthening the 
interval between injections Reactions of a sj r stemic nature are ex- 
tremely rare, and local reactions usually consist of a transient indura- 
tion, erythema, and slight tenderness at the site of inoculation The 
method lends itself well to individual as opposed to mass immunization 


i 



IMMUNIZATION AGAINST COMMUNICABLE DISEASES 1247 


SCARLET FEVER 

Prindplo — Active antitoxic immunity is produced b> the injection of 
graded doses of scarlatinal erythrotoxm 

Material.— 1 The immunizing agent is essentially a filtrate of a broth- 
culture of scarlatinal hemolytic streptococci. This is then purified to 
some extent by dialysis and standardized in terms of skin-test doses 
(STD) For convenience in administration dilutions of 5000 STD per 
cc. and 50,000 STD per cc. are prepared 
2 A relatively insoluble preparauon can be made by precipitation 
of the toxin with tannic acid This is intended for mtracutaneous ad- 


ministration only and is standardized to contain each of the required 
doses (750, 3000 and 10 000 STD) in 0 1 cc. An alternative dosage of 
500, 2000, 6000 and 10,000 STD per 0 1 cc is also available 

Scarlatinal toxoid has been prepared by treatment of the toxin with 
formaldehyde, and apparently is a fairly good immunizing agent How- 
ever, successful detoxification is not regularly accomplished and as yet 
scarlatinal toxoid is only in the experimental stage. When the technical 
problems of preparation have been mastered toxoid will undoubtedly 
be the reagent of choice from the points of view of number of injec- 
tions required and freedom from reactions following its administration. 

Method .— 1 Unmodified Toxm— A senes of graded subcutaneous 
injections at weekly intervals with a total dosage of 90 to 100,000 
STD constitutes an immunizing course. A suggested schedule of dos- 


age is 500, 1500, 3000, 5000, 10,000, 22,500 and 50,000 STD, amount- 
ing to 92,500 STD total dosage. With the dilutions mentioned above 
the consists of 0 1, 0 3, 0 6 cc of 5000 STD per cc and 0 1, 0 2, 
0 45 and 1 cc. of 50,000 STD per cc. More rapid increases m dosage' 
require fewer injections (five are perhaps the minimum) but entail a 
high incidence of severe local and often systemic reactions. A longer, 
more slowly increasing senes is often required, especially in adults' 
The Dick reaction is a fairly reliable guide for choice of the initial 
dose Individuals with markedly positive reactions should receive only 
100 to 250 STD as a first dose. Subsequent doses are trauved hv the 
reaction to the preceding dose. B B y e 

A Dick test should be performed one n cek after the last dose. If 
rt is still positive an additional injection of 50,000 STD usualk 
nces to convert the Dick reaction to negate e. * 

2 Tamnc Acid Precipitated Toxin - In children three mtracutane 
'ejections of 750, 3000 and 10 000 STD ( m 0 1 ccA ,t T 

•ntets a Is const, nice a course. K CC,) at n ' 0 " « l 

H adulB four mtracutaneous injections of 500 2000, 6000 and 10 000 
J On o 1 cc ) at tu o-v. eek intervals are suggesied U, J 

Immunity ma> be tested three to four n ecks after the i~» 
h> means of the Dick test If still posime a sunnlem^^ 

10 000 STD mtracutaneouslj usually suffices tt^LtablrU, ^ d ° SC of 
Common! —An> schedule of dosage should be consideredTsTu^ 
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tentative and subject to modification, depending on the reactions of 
the individual being immunized Slavish adherence to printed sched- 
ules negates the basic principle of individualization of treatment, and 
particularly in the case of scailatmal prophylaxis has done much to 
discredit its use because of the uncomfortable and severe reactions 
that follow ill-advised dosage schedules 

The immunity produced by this procedure is purely antitoxic m 
nature and not directed against the streptococcus proper Neverthe- 
less, infections with scarlatinal streptococci in Dick-negative individuals 
rarely result in mastoiditis, suppurative lymph nodes, nephritism or 
cardiac involvement— complications that are so common m unmodified 
scarlet fever One may say that in scarlet fever immunity to one ag- 
gressive weapon of the streptococcus is far better than no immunity 
at all Sulfonamides have proved of tremendous value in the therapy 
of streptococcal infections, but one must not forget that they have 
no action against the toxic phase of the disease 

SMALLPOX 

Principle —Active immunity against vanola is induced by inoculation 
with a live virus of a related disease (vaccinia) 

Material —Vaccine virus consists of a hemogemzed glycerolated sus- 
pension of vesicular material from a calf that has been inoculated with 
vaccinia After a “ripening” interval the vaccine is tested for potency 
and for the presence of anaerobic and virulent aerobic contaminants 
Although absolute bacterial sterility is rarely achieved, the number of 
viable bacteria, chiefly nonvirulent staphylococci, is kept to a mini- 
mum by the addition of 0 5 per cent of phenol The vaccine is pack- 
aged m sealed capillaries containing sufficient material for one immuni- 
zation The virus is very sensitive to heat and must be kept continu- 
ously refrigerated, preferably below freezing, until used The freezing 
compartment of mechanical refrigerators is ideal for the storage of 
vaccinial virus 

Bactenally sterile virus can be produced by growth on chick em- 
bryos However, such cultural methods result m the loss by the virus 
of some component essential for producing complete immunity in man 
and other mammals Until this deficiency can be corrected by im- 
proved cultural methods, the traditional calf vaccine remains the agent 
of choice 

Method —The site of vaccination is prepared by thorough cleansing 
with soap and water, followed by a volatile antiseptic such as ether, 
acetone or undenatured 95 per cent alcohol, which is allowed to drv 
Under no circumstances should a nonvolatile disinfectant such as 
iodine, organic mercurials (mercurochrome, metaphen, merthiolate) 
or even denatured alcohol be used in the preparation of the site as the 
virus is readily inactivated by such reagents resulting in the failure of 
the vaccination to “take.” 
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The capillar) container having been wiped with ether or acetone, 
both ends are broken off and the vaccine expressed onto the shin by 
means of a bulb supplied with the material TTie shin is held raur inth 
one hand and firm pressure is applied through the drop of vaccine inch 
the ride of the point of a sterile ordinary needle held parallel to the 
skin surface. Twenty to thirty such strokes over an area not exceeding 
% meb m diameter suffice to introduce an adequate amount of virus 
The pressure of application of the needle should produce a barelv 
visible abrasion and should not draw blood 
After vaccination the excess material may be wiped off gcntlv with 
sterile gauze. No dressing is required Under no circumstances should 
a "vticcmittion-sbielir' be worn In children the site maj be protected 
with dry srenle gauze tor one or two days to prev ent secondary i an- 
emia due to contamination of the fingers with active virus. 

Comment— The skin over the insertion of the deltoid muscle is the 
site of choice for vaccination, Many individuals request vaccination 
at other presumably less conspicuous sites, such as the thigh, for al- 
leged esthetic reasons Secondary infection of the vaccination is much 
more common in such sites, and because of the tenseness of the sur 
rounding tissues primary "takes ’ arc much more painful and tem- 
porarily disabling than when performed on the upper arm The scar 
following a properly performed vaccination is barelv visible forming 
nhat has been called a “sanitary dimple,” and should hardly be ob- 
jectionable to the most fastidious esthete. 

Three possible reactions may follow successful inoculation with a 
potent vaccine. By observations two, four and eight davs after vac- 
cination these may be identified 


Primary viccmie, in people who have not been previously vac- 
cinated (who have nor had smallpox ) or who have lost all 
immunity conferred previously A small papule appears on the 
third to fifth day, becoming a vesicle, and developing into a 
characteristic umbibcarcd pustule at the height of reaction by 
the eighth to tench day A dark, dry, enut then forms, falling 
off after one or two weeks to leave an inconspicuous fbveated 
scar ' 

• Vtccmmi reaction, in people who possess some but not complete 
immunity The course of ev ents is similar to a primary "take ’ 
buc at an accelerated rate, the height of reaction heme reached 
m four to seven days. 

1 Action of turn minty, in people w ho possess complete immunity 
A small, often itch) reddened area of induration appears w nhin 
one dav, often as soon as eight houw enlarge* somewhat to a 
mas, mum m twenty four to forty -eight hours, and disappear 
leu mg no scar Occasionally a minute vcs.clc may he present 
at the height of the reaction. r present 
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It is seen, thus, that vaccination serves as a test of immunity to 
smallpox As a test procedure it is unique m that m people who show 
no immunity it automatically remedies the defect Primary vaccina- 
tion should be performed in the first year of life, and the state of 
immunity tested by revaccination on entering primary school and high 
school and at intervals thereafter Smallpox can be eradicated only by 
such a program of vaccination and revaccmation of the entire popula- 
tion 

In persons with eczema or similar disseminated skm lesions vaccina- 
tion is best postponed until the skm returns to normal, as generalized 
vaccinia may follow inoculation However, in the face of an epidemic 
or other likely exposure to smallpox there are no contraindications to 
vaccination 

COMBINED IMMUNIZATION 

Simultaneous immunization against more than one disease, using 
combined antigens, offers certain advantages The saving in time and 
the smaller number of injections required are immediately apparent 
Moreover there is considerable evidence that the immune response to 
such combined antigens is often greater against each than when sep- 
arate inoculations are used The reactions following administration of 
mixed preparations are not appreciably greater than those following 
the usual single antigens (especially in children) and they lend them-, 
selves particularly well to routine prophylaxis in pediatric practice 
There are at present available a variety of mixtures for such combined 
immunization The most widely used of these are 

Diphtheric and tetanal toxoids combined 
Diphtheric toxoid and pertussis vaccine combined 
Diphtheric and tetanal tox'oids and pertussis vaccine combined 
Tetanal toxoid and typhoid vaccine combined 

' As an exception, smallpox vaccination which involves the intro- 
duction into the body of a live dermatropic virus should preferably 
be performed alone Any injury to the skin (even the insertion of a 
needle) may result in secondary vaccima at the site of the injury To 
guard against such complications, though the risk is perhaps small, 
other inoculations were best postponed until the height of the vac- 
cinial reaction has passed 



CONDUCTIVE DEAFNESS AND ITS RELATION TO LYMPHOID 
HYPERPLASIA OF THE NASOPHARYNX 

Benefit* from X-ray Therapy 

Edward B D Neuhauser, MD* and Charles F Ferguson, M.D f 

One of the most important phases of preventive medicine in pedi- 
atrics concerns the early recognition and the prompt and proper treat- 
ment of children with impairment of hearing During recent years it 
Has become increasingly apparent that most of the cases of chrome 
progressive deafness in adults have resulted from unrecognized and 
untreated defects dating back to childhood Had these defects been 
properly treated in their earlier stages before irreversible reactions had 
occurred, many individuals who are thus so severely handicapped to- 
day would otherwise be living norma) lives. 

Crowe and Bay lor 1 have stated that if children in the primary grades 
of school were given yearly nasopharyngoscopic examinations, and 
that if proper treatment by radiation of discovered hyperplastic lym- 
phoid tissue were earned out, m the next generation there would be 
a 50 per gent reduction of adult cases of deafness When one considers 
that at the present time in the United States alone there are approxi- 
mately IJ 000,000 deaf or partially deaf individuals, it becomes obvious 
that by adequate treatment a tremendous number of such individuals 
could be rescued from a life-long crippling impairment. 

Until recent years, when deafness in childhood has been suspected, 
the only satisfactory treatment at hand was surgical removal of the 
tonsils and adenoid This was often performed with very encouraging 
and often dramatic results, but unfortunately many of these children 
again developed increasing impairment of hearing which was very 
often not relieved by secondary adenoidectomy Many more cases of 
deafness are being discovered today because of the increased use of 
the audiometer in schools, chmcs, hospitals and physicians’ offices. The 
high incidence of this disease is now just beginning to be appreciated 
In 1938 Crowe and Guild’ made the revolutionary' statement that high 
tone impairment which previously had always been considered the 
result of a lesion of the cochlea or of the auditory nerve was in r«!,r, 
often the earliest sign of conductive deafness on th7bL o “ £5, 
occlusion of the eustachian orifices by hyperp lastic lymphoid tissue. 

From the Infants and Children t Hospitals of Boston, ~ ~~ * 

* Instructor In Radiology Harvard Medical School-. _ 

l£ n P -,r d ° f *■-» R~io^K' n o ^ n c 
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Today this has been established as a well-known fact. In such cases the 
bone conduction may be reduced as well, even before there is much 
loss of low tones— a phenomenon also previously considered due to 
nerve deafness The restoration of adequate ventilation of the middle 
ear by re-establishing patency of the eustachian tubes often results in 
a rapid return to normal hearing This finding is easily demonstrated 
by the audiometer and tuning fork test For this reason, many patients 
who previously had been classified as having a nerve deafness for 
which there was no satisfactory treatment, now fall into the category 
of treatable cases with good promise for restoration of normal hearing 
According to Crowe and Bumam, 8 75 per cent of children who have 
had adenoidectomy performed before puberty have visible evidence 
of recurrence of such lymphoid tissue The lymphoid nodules are an 
integral part of the mucosa of the pharynx and nasopharynx, and can- 
not be completely removed by surgery in any case After the excision 
of the large mass of adenoid or tonsillar tissue, the small Ivmphoid 
follicles tend to hypertrophy, thereby producing the clinical appear- 
ance of “granular” pharyngitis or nasopharyngitis Many of these 
nodules are in the region of the eustachian orifices or in the actual 
pharyngeal portion of the eustachian tubes— obviously inaccessible to 
surgical means An increase of this tissue as a result either of infection, 
normal physiologic hypertrophy with growth, or as a response to 
surgical removal of masses of such tissue will produce partial occlusion 
of the tube with a resulting chrome tubotympamc catarrh If left un- 
treated, irreversible changes are produced in the middle ear which 
result in permanent catarrhal deafnes for which there is no adequate 
treatment After the age of fifteen years treatment is much less satis- 
factory because these secondary changes in the middle ear and tube 
may be so advanced Therefore, treatment of the lymphoid tissue must 
be undertaken m childhood before these irreversible changes have 
occurred This present discussion concerns the use of some form of 
radiation to destroy the lymphoid follicles and their lymphocytes 
It has long been known that lymphoid tisstie is unusually sensitive 
to x-radiation and radium and for this reason can be inhibited by 
very small doses of these agents The lymphocyte has a definite life 
cycle just as have cells of the skin, and the old lymphocytes progress 
outward into the crypts and are phagocytized, with new ones taking 
their places Radiation prevents cell division and formation of new 
lymphocytes (Crowe and Baylor 1 ) The germinal centers of the fol- 
licles are injured and obliterative changes of the endothelium of both 
blood vessels and lymphatics are produced (Schenck 4 ) The amount 
of radiation is not sufficient to cause dryness or atrophy of the mucous 
membrane, it does not cause crusting m the mouth, pharynx or naso- 
pharynx, it produces no skin changes, involvement of the pituitary 
or other untoward reactions Repeated treatment, however, may be 
necessary to hold this tissue m check during the years of active pro- 
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liferanon of lymphoid tissue until adolescence is reached If adolescence 
is reached and the eustnchian tubes and orifices have been kept patent, 
the hearing should then remain normal, without necessity for con- 
tinued treatment m adult life. If this is not done, treatment in adult 
life tv ill be of no value. 

DIAGNOSIS 


In any patient suspected of deafness, the first essenaal is a complete 
history This includes a family history to determine whether deafness 
in other members of the family has occurred in early life. Familial 
deafness in early life makes one very suspicious of otosclerosis, which 
gives a clinical picture of conductive deafness, yet is not helped by 
radiation Certain ty pes of congenita! deafness also occur in families 
The history should also include questions as to serious illnesses such 
as pneumonia meningitis, scarlet fever, head injuries, or other factors 
■which might produce a cochlear or nerve lesion. 

A complete physical examination also should be done, and this 
should include a very complete examination of the ear, nose and throat 
Nasopharyngoscopy should be performed on all such patients even 
if the small children may require a general anesthetic for the proce- 
dure. Only by direct observation of the nasopharvnx can the loca- 
tion of the lymphoid tissue be accurately determined and its rela- 
tion to the eustachian orifices be ascertained A large midhne mass 
of adenoid tissue may have no obstructing effect upon the eustachian 
tubes, whereas a clean vault with hyperplastic nodules around the bps 
of the tube may produce a very severe type of conductive deafness 
Examination of the ears with the aural speculum usually will show 


retraction of the drums due to closure of the tubes with absorption of 
contained air Retraction of the drums produces an increased prom 
inence of the short process and handle of the malleus, with foreshort- 
ening of the handle and a diffused light reflex. Shrapncll s membrane is 
often markedh retracted In cases of long-standing catarrhal deafness, 
there may be considerable thickening and dullness of the drums. 

The voice tests, including the whispered and spoken voice will show 
definite diminution of hearing Tuning fork tests in conductn c deaf- 
ness -iv ill usually show the Weber test (a vibrating tuning fork placed 
? t J lc ccnt er of the head) laterabzed to the deaf ear, n hercas m nerve 
deafness the Weber test is usually lateralized to the good tar The 
Rmnf test ( performed by placing a tuning fork over the mastoid 
Process until the instant at uhich the sihration is no longer pcrcen- 
1 <md then replacing it in front of the auditory canal) m the nor 
'* £' rc an a, J COndUC w? n !CCOnds of approximately twice 
ne conductl ° n ? rh,s “me ratio is often mamtamed m 
nerre deafness cien though the air and bone conduction are both 
decidedly reduced In the typical conductnc deafness, the Rmnc rest 
may be reversed so that the bone conduction, althmjgh in itself 
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sibly somewhat diminished, is more prolonged than the air conduction 
It is best to use a tuning fork of 256 or 512 frequency, as lower 
pitched forks will produce too much vibratory sensation as well as 
sound These tests should be supplemented by carefully performed 
audiometer tests The curve of conductive deafness may be generally 
depressed throughout all tones, or it may be a low tone deafness 
with fairly good high tones As mentioned above, many cases, however, 
show fairly normal low tones with fairly normal mid tones, but a 
marked falling off of the higher tones, even though there is no nerve 
involvement. An abrupt drop m any curve paralleled by a similar 
marked drop m bone conduction usually suggests a lesion of the coch- 
lea or the nerve In these cases, radiation is useless 

In the average child under four to five years of age, audiometric 
studies and tuning fork tests are quite unreliable, as considerable con- 
centration and cooperation are necessary for proper evaluation of 
these tests In such cases the word of the parent or kindergarten 
teacher is of great importance as far as the possibility of an existing 
deafness is concerned Examination in a strange office may be rather 
frightening to the apprehensive patient, whereas the mother will know 
that at home the child cannot hear the radio unless it is very loud and 
cannot hear family discussions which undoubtedly would otherwise 
interest him In such cases, investigation of the nasopharynx is just as 
important as if audiograms had shown typical conductive deafness 
curves 

TREATMENT 

When the diagnosis of conductive deafness due to hyperplastic lym- 
phoid tissue in the nasopharynx has been established, a decision as to 
the use of surgery or radiation must be made If there is a sizable mass 
of adenoid tissue, it is usually best to remove it surgically If this has 
already been done, it should be noted whether secondary hypertrophy 
of lymphoid follicles has occurred If any of this tissue is present m 
or about the eustachian orifices where curettage would be impossible 
or dangerous because of the possibility of producing stenosis of the 
orifices, then radiation is advisable Radon applied directly to the 
nasopharynx has been used m recent years with complete success 
(Crowe and Bumam, 3 Burnarn 5 ) Since 1939 we have been employing 
\-radiation with equal success, and the efficacy of this form of treat- 
ment has been confirmed by other clinics and investigators (Rent- 
schler and Settle, 0 Caruthers 7 ) X-ray therapy has several obvious 
advantages over the use of radium or radon The necessary equipment 
is usually available in the smaller communities and hospitals as well as 
in the larger centers, and little skill or experience is required to obtain 
a completely satisfactory response, and sedation or anesthesia usually 
is not necessary 

Thirty-eight patients with conductive deafness have been treated 


r I 
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at the Children’s Hospital by x-radiation, but only sixteen have had 
completely satisfactory follow-ups In two patients the response was 



JPg 177 -Audiograms shosvmg the states of hearing m a patient, A, before 
"“pdnUUm P> ’ ° CouTOr ° f AIlJCO Acoustic Instrument Mm 


not satisfactors One of these had nerte deafness and u 
adt ued onh n nh a vague possibilitt 0 f imprm emenr The 
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a psychoneurotic with complaints of deafness that could never be 
evaluated The remaining fourteen all showed improvement, and 



B 

Fig 178 —Audiograms of another patient A, before and B, after x-ray therapj 
(Courtesy of Maico Acoustic Instrument Co., Minneapolis, Minn ) 


twelve showed an excellent response as seen by accompanying table 
Typical audiograms of two patients are shown in Figures 177 and 178 
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When at the Children’s Hospital we first began x-ray treatment of 
hyperplastic lymphoid tissue, there was considerable variation in the 
amount of radiation administered and in the number of treatments 
given It was our final decision that 800 r measured in air was sufficient 
to restore the patency of the eustachian orifices and at the present 
time it is our custom to treat through two lateral ports sufficiently 
large to cover the nasopharynx, 6 x 8 cm is usually adequate. At one 
sitting 200 r is given through each lateral port with the following 
factors 200 KV, 10 MA-, 50 cm T.S.D., 1 0 mm. Al, and 0 5 mm 
Cn filtration with a HVL of 1 05 mm. of copper One week later a 
similar treatment is given and the patient is asked to mum in six weeks 


RESULTS FROM X-RAY THERAPY IN SIXTEEN CASES OF CONDUCTIVE DEAFNESS 


DUE TO LYMPHOID HYPERPLASIA OF THE NASOPHARYNX 
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for reevaluation and a recording by the audiometer There have tg-en 
no unpleasant reactions except that a small percentage of the patients 
will complain of fullness in the parotid region and show sbght su citing 
of each parond gland The patients familj js warned that this may 
occur within tuclve hours after the treatment, but wall subside rapidly 

, ‘I *"8“ TThed locally A fen grams of aspirin will control 
local discomfort due to the swelling 

th^m^ ranCC ° f thC “ r t V ? C0gn,tl0n of condueme deafness and 
,nstItuI,on of ndcquare treatment cannot be overem 
phased It docs not appear material « hether radium, radon or x-radia- 
n be emplosed so long as treatment is complete. Wc recommend 
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without hesitation the use of x-radiation because of the simplicity of 
treatment and because of its general availability We feel that the re- 
sponse has been completely satisfactory, and that if radiation methods 
were more generally employed, many thousands of cases of permanent, 
partial or complete deafness could be obviated 

SUMMARY 

The importance of the early recognition of conductive deafness 
due to excessive lymphoid tissue m the nasopharynx wtih blockage 
of the eustachian tubes has been emphasized 
The criteria for establishing the diagnosis have been elaborated, and 
the importance of careful audiometer tests has been discussed 
The treatment of this condition by means of roentgen therapy fol- 
lowing primary adenoidectomy offers a simple and effective method 
of controlling most cases of conductive deafness in childhood X-ray 
therapy should be available in all hospitals and should be more widely 
employed 
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The treatment of the common forms of meningitis caused bv pyo- 
, S* bacteria has, with one or two exceptions, progressed rapidly in 
recent years We owe this progress largely to the development and 
application of specific antisera and the chemotherapeutic agents, the 
sulfonamides and penicillin Measured in terms or decreasing mor- 
tality, there is cause for great satisfaction over the results Analysis 
of the survivors m terms of their neurologic state reveals how much 
remains to be done in order to avoid irreparable damage to the central 
nervous system. 

In the past fifteen years at least 864 patients were treated at the 
Infants and Children's Hospital of Boston for meningitis due to pyo- 
genic bacteria. The causative organisms were as follows 


Orgtrusnx 

No of Cases 

Meningococcus 

214 

Hemophilia Influenzae 

190 

Mycobacterium tubcrculoau 

353 

Pneumococcus 

150 

Streptococcus 

105 

Staphylococcus aureus 

31 

Endamocba coll 

17 

Miscellaneous (Suipcstifer Proteus, Alcaligenes, Paratyphoid, 

one each) 

4 


Ag« Incidence— The incidence of meningitis reaches its peat in 
infancy During epidemic vears of merungococcic meningitis, children 
and adults may be attacked m large numbers, bur infants retain their 
unenviable lead Their lack of resistance to infections m general, 
their metabolic instability, and the practical difficulties of handling 
infants and administering treatments enable one to assert that if infants 
can be cured treatment of adults will be relatively easy The fact that 
in,ury to the growing nervous system projects itself far ahead, per- 
m a widening arc, into adult life, adds to the responsibility of the 
Physician m charge of these patients. 3 


PREVENTION 


A discussion of the treatment of memnmtis namrafV j „ 
methods of prevention PubUc health measuTL beS ? t 
md medical care, avoidance of overcrowding ( 

children separation of the sick from other members of rhe S< ? < ij 
* nd reduction m the incidence of rZaZ hoUSeho,d ,’ 

" d b “' a h<:n ' ficla ' c(Ttcc on thc mcidcncT of most tv p^ 0 g f ^ 
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ingitis Prompt recognition and treatment of foci of infection else- 
where in the body may prevent direct or hematogenous extension of 
the organisms to the meninges 

In the case of tuberculous meningitis, which still has a mortality of 
almost 100 per cent, the above measures are of paramount importance 
Pending the development of specific remedies, on which a great deal 
of work is now being done, one can only hope that tuberculosis will 
be wiped out completely by public health measures 

More specific remedies are available to individuals intimately ex-, 
posed to memngococcic infection Even a small dose of one of the 
sulfonamides in common use, over a period of three or four days, may 
be justified One dose of 2 gm of sulfadiazine, for example, is usually 
sufficient to supress meningococci m the nasopharynx of adult carriers 
Institutions faced with an epidemic of memngococcic meningitis may 
wish to administer a small daily dose of a suitable sulfonamide such 
as sulfadiazine (approximately one-third to one-fourth the usual thera- 
peutic dose) to its members, as long as the hazard exists 

DIAGNOSIS 

Now that effective therapeutic tools are at hand, the early diagnosis 
of meningitis is of more than academic importance The sooner these 
tools are brought to bear on the patient’s illness, the better are his or 
her chances of survival with an intact central nervous system 

Clinical Signs and Symptoms —The infrequency of meningitis in gen- 
eral practice serves to catch many physicians by surprise, even when 
the cardinal symptoms and signs, such as fever, headache, nausea, 
vomiting, stiff neck and back, and a positive Kemig clearly present 
themselves In infants it is too often the mother who first notices the 
bulging of the anterior fontanel Inasmuch as meningitis is commonest 
in infancy it is worth while to emphasize that a bulging fontanel is a 
pnme indication for a diagnostic lumbar puncture Other evidence of 
meningitis may be equivocal or misleading Often there is a history of 
a respiratory infection from which the infant is apparently recovering 
when he has a return of fever and becomes irritable or listless and 
refuses feedings or vomits repeatedly The patient may be unrespon- 
sive Convulsions and twitching of the face or extremities may set m 
Stiffness of the neck and a positive Kemig sign may be elicited On 
the other hand, the infant may be in a state of shock, with a subnormal 
temperature and a normal or low white blood count. The anterior 
fontanel may even be depressed and the patient limp and exhibit no 
stiffness of the neck So uncertain and variable are the signs of men- 
ingitis m this age group that one should perform a lumbar puncture m 
every case when a reasonable suspicion of meningitis exists 

Laboratory Examinations —After the history and physical examination, 
the timing of the procedures will depend on the judgment of the phy- 
sician m charge Usually the order is as follows 
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1 Blood culture and Mood count A blood culture is of value as an 
indication of the extent of the infection A positive blood culture 
offers confirmatory evidence of the tv pe of infection in the meninges. 
At least one flask should be incubated at partial tension of oxygen 

Upnalyses and blood counts should be repeated every two or three 
days if a sulfonamide is given 

2 Nasopharyngeal culture 

3 Lumbar puncture When an infant is involved, some prefer to 
hold the patient in a sitting position reclining forward against a firm 
pil/oiv A good assistant, who can minimize movement by the patient, 
is very important A short-beveled No 21 needle may be used for 
infants, depending somewhat on the washes of the operator A smaller 
bore is more easily clogged with fibrin If the optic disks are choked, 
an intracranial tumor must be considered In any case, the lumbar 
puncture should be performed with caution, lest the brain stem herni- 
ate into the foramen magnum 

4 Urmalysis 

5 Laboratory consultation and assistance The original specimen of 
spinal fluid should be cultured on ordinary blood agar and on choco- 
late agnr slants It is customary to allow 5 to 10 drops of spinal fluid 
to drop dircctl) upon two chocolate agar slants and to incubate one 
at partial tension of carbon dio-ade in, for example, a “candle jar” 
Additional fluid is taken in one or two sterile test tubes for inocula- 
tion of a blood agar plate (the more easily to identify beta hemolytic 
streptococci) and for a total and a differential cell count (with 
Wrights stain or methylene blue), a globulin test, a total protein 
determination (if desired), sugar determinations, and a direct smear 


men organisms arc found on smear of the original fluid (centrifuged, if the 
organisms are scarce) steps should be taken at once to identify them as quickly 
u Posable. If gram negative bmnm-shapcd diplococa are seen their rclame 
number and the presence or absence of phagocytoses should be noted as prog 
norac It is customary to type meningococci. Strangely enougli, even expen- 
physicians may occasionally have difficulty in decolonizing meningococci 
* ta * ned by Grams method and ma> confuse them with gram positive coed Be- 
auve of its pieomorplmm. Hemophilus influence is often missed entirely or 
confined with Escherichia coli or the meningococcus. 

If organisms resembling Hemophilus influenzae or pneumococci are seen on 
* determined effort should be made to type them at once by the Ncufetd 
Ztll ”T l ? r s " cll,np lf H ‘ nfl , ucnuc *> wu/weted hut the common «r»in 
thC or P anwm bclon e to the 'Irukm rtsp.wor, mam 
T™ ct nn,i,cnim 1 , K unncccv.o or to one of the oilier fire mumih maim, 

s*rj» ,h7 - A- 1 ^ « >" rwSoS iT^ 

wen concentrated by centrifugation or a)>our 2500 r pjtl for fifirm mm , 

«"* rale aopllo to pnnmncocc which ^ Zt 

•wim or blood or tn.re.tlc fluid In ryp.cSmw. ' ^ b> 

htB c numberi in the onsitui cpiml fluid prerenr jn 
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Organisms found in the original culture should be saved for possible future 
needs, such as tests of susceptibility to the chemotherapeutic agents employed 
Spinal fluid sugar determinations may be made in the chemical laboratory or 
by a rough estimation m the clinical laboratory If 1, 2, 3, 4 and 5 drops of 
spinal fluid (from a 1 cc. pipette) are mixed respectively with the contents of 
five small test tubes, each containing I cc. of Benedict's qualitative reagent* and 
heated in boiling water for five minutes, the presence or absence of even a slight 
reduction at the end of this time indicates the presence of sugar One or two 
drops of normal spinal fluid will usually cause some reduction In purulent men- 
mgitas, the tubes may all remain blue as long as the infection is active Normal 
spinal fluid usually contains 60 mg or more of dextrose per 100 cc , provided the 
blood sugar level is normal. 

Alexander has worked out a somewhat more accurate table, as follows 


Tube 

Number 

Cerebro- 
spinal Fluid 

Added 


Reduction of Benedict’s Solution 


1 

0 05 cc. 

+ 

0 

0 

0 

0 

0 

2 

01 cc. 

+ 

+ 

0 

0 

0 

0 

3 

0 15 cc 

+ 

+ 

+ 

0 

0 

0 

4 

0 2 cc 

+ 

+ 

+ 

+ 

0 

0 

5 

025 cc 

+ 

Over 

+ 

40 to 

+ 

30 to 

+ 

20 to 

+ 

10 to 

0 

Mg of dextrose per 100 cc 

50 

50 

40 

30 

20 

10 


Vm,is infections of the meninges are characterized by a tendency toward a 
lymphocytic cellular response in the cerebrospinal fluid, by a normal sugar con- 
tent, negative smears and sterile cultures 

"Whenever tuberculous meningitis is suspected, a tuberculin skm test, using a 
1 10,000 dilution of Old Tuberculin or one comparable to this of another 
preparation, should be done at once If this is negative, proceed with stronger 
dilutions, up to 0 1 cc of 1 10 dilution Old Tuberculin The spinal fluid may be 
examined by staining the centrifuged sediment or the web which forms for acid- 
fast bacilli enmeshed in the web Painstaking search on more than one occasion 
for a total of several hours is usually necessary Culture and guinea pig inocu- 
lation with the centrifuged sediment may provide the only proof of tuberculous 
meningitis Anxious relatives and friends press one for an early diagnosis 

TREATMENT 

Supporhve Measures —In fulminating or neglected infections, sup- 
portive measures may be life-saving and should at times take prece- 
dence over diagnostic and specific therapeutic measures These include 
the administration of oxvgen (tent, cone or nasal catheter) ether, 
other intravenous or subcutaneous sedatives to control convulsions, 
and above all, fluids If there is evidence of dehvdration or a history 
of persistent vomiting or inanition, intravenous fluids, such as 5 or 10 
per cent dextrose in water (10 cc per pound of body weight), fol- 
lowed by a hvpodermoclvsis of phvsiological saline solution (10 cc 
per pound of body weight), are indicated A continuous intravenous 
drip, to supply 10 cc per pound per hour, mav be advantageous in 
the more severe cases When an infant shows evidence of acute cere- 
bral edema, 10 to 20 cc of 50 per cent dextrose solution intravenously 
may give temporary benefit In milder infections, diagnostic and spe- 


THE TREATMENT OF MENINGITIS 


1265 


Cific therapeutic measures come first but sulfonamides should not be 
given until the patient has been tv ell hydrated, lest insoluble crystals 
obstruct the renal tubules Adequate fluids are probably of greater 
value than alhabnization of the urine in preventing hematuria or anuna 
uther foci of infection should be eradicated whenever possible 
ey mayrespond to medical care or they may require surgical rnter- 
wence. rhe indications for surgery are the usual ones, but in the 
pammeningeal mfecoons-sinnsios otms media, mastoiditis, and oste- 
omyelitis of the skull—m case of doubt one should probably operate 
rrZTk Traatmen+ -Specific antisera, when given, should be pre- 
ceaeu ny careful tests for hypersensitivity Antiserum should not be 
tor this purpose, lest an antigen antibody reaction in the eye or 
cmse a ‘ a ' se positive reaction and unnecessarily delay the admin- 
7T atKm of therapeutic serum A synnge of adrenalin chloride 1 1000 
naming 0 3 to 0 5 cc should be ready Antiserum may be given 
intravenously, slowly, undiluted, or m normal saline bv slow infusion 
T p 50 tfut thc fuU dose is given within two hours Serum may 
‘otramuscularly or half by this route and half mtraven- 
usiy 1 he intramuscular route is probably less efficient and calls for 
a larger dose of antiserum 

° f d<iage “ 1 determined above all by the chmcal con- 
th , e P aQcnt and the spinal fluid findings It is desirable to test 
fonr P £? entS e 0Wn , Senim for s P eCific « n tibodies twelve to twenry- 
“I'" l aC J n,m,Strnn0n ° f rl,cra Peutic strum, and at \Zt 
p r day ‘hereafter until convalescence is definirely established, 

j W A.f ^ l omc cIlmcs requiring demonstrable antibodies m a 
serum ° f the P ancnt ’ s serum Others assay the level m undiluted 
railed for h !'" infec ? ons 3 ^eater excess of antibody is probably 
ab ht to ~ P 30 " 1 ® , hlve recovered whose own serum, tested by ,« 
reac^ni capsular swelling of the specific organism (Neufeld 
coon), contained no demonstrable antibodies Blood for this assav 
ma) be collected ,n capillary tubes after finger puncture ’ 

unen horse antiserum has been used, capsular swelling 
PPW even with excess of antibody as determined by amhiaruns or 

S te P hT U ° n - , PulTherm0re - thc Franc “ wtmdennal rc^ for a 
eve balance of pneumococcus antibodies and the onm 
Owgle test for H influenzae are less reliable 

chc '"Ptction is stubborn and specific antibodies are^ 0 !” 1 
demonstrable m the blood stream, ,t may be ne«Sl~ ► ° ,0n£ ’ Cr 

bte^,° n | 0f nntls<:nim < preferably w ithin the th ^ th ' 

cT 'hypersensitive to this scrum. ^ Ae P 30ent 

AW ftt/inmc is m most instances thc sulfonam.dr of 
lts "ide bactcnal coverage and the fact u f hoice because 

"^exhibit do not as a rule cause nm-L « ^ t0T ’, C effcc “ «e 

Z fU Y hC P' crun: U penetrates the blood ''i” Ch m, S h ' 

•hhough th . charac t cnst , c not beXST4SS£ H } ” cJ '’ 
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The finding of a predominance of polymorphonuclears and reduced 
sugar m the initial spinal fluid specimen, even if organisms are not 
visible on smear, calls for sulfadiazine, pending an exact diagnosis of 
the causative agent 

The route of administration varies In mild cases of meningitis it 
may be given orally, but it is probably wise to give at least the first 
two doses as the sodium salt either intravenously or subcutaneously 
(up to 5 per cent saline) 

The first dose is 0 I gm per kilogram of body weight (or % gram 
per pound) This or a larger or smaller dose should be repeated in 
eight or twelve hours, depending on the blood level Except in the 
case of memngococcal infections, which respond somewhat more 
readily than do the other forms, a blood level of at least 10 to 15 mg 
per 100 cc is desirable until the infection has subsided Some clinics 
advocate even higher blood levels As mentioned previously, an ade- 
quate intake of fluids is imperative in order to reduce the likelihood 
of renal complications 

As soon as the patient can swallow sulfadiazine and retain it, the 
drug may be given orally m divided doses ranging from 0 15 to 0 3 
gm per kilogram of body weight (1 to 2 grains per pound) per day, 
depending on the blood level desired 

Penicillin , when indicated, should be given intramuscularly for at 
least one week It should be given intrathecally also for at least five 
days after the spinal fluid becomes sterile When the response is slow 
or there is evidence of localized infection, a longer course should be 
adopted Intrathecally it may be injected in concentrations of 1000 to 
5000 units per cubic centimeter of physiologic saline, after spinal 
fluid has been withdrawn In no case should a greater volume of fluid 
be injected than was withdrawn The present trend is toward larger 
doses Infants should probably receive 10,000 units twice a day and 
children and adults at least double this amount, m order to maintain a 
spmal fluid level of 0 05 Oxford units or more per cubic centimeter at 
all times 

A localized pocket of infection within the skull, when accessible, 
should be drained Should the ventricles contain pus which cannot 
be drained off bv lumbar or cisternal puncture, they may be irrigated 
with normal saline or Ringer’s solution by means of suitable needles 
inserted through the lateral angles of the anterior fontanel or through 
burr holes Penicillin, if indicated by the organism found, is then in- 
jected into the ventricles 

Lumbar Puncture —So much importance is rightfully attached to the 
lumbar puncture that a summary of the indications for this procedure 
may be of value 

1 Diagnostic —If the first spinal fluid obtained is normal but the 
condition still suggests the diagnosis of meningitis, the lumbar puncture 
should be repeated If no fluid is obtained, after repeated trial at more 
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than one level, a cisternal puncture should be done. Fading this, sub- 
arachnoid or ventricular puncture mav be carried out through the 
lateral angles of the antenor fontanel of infants or through burr holes 
in the parietal regions of the skull Naturally, only those familiar with 
the required technic should attempt these latter procedures, and the 
indications must be well established 
2 The Relief of Intracranial Pressure— Prolonged high pressure may 
damage sensitive brain cells irreparably The ideal arrangement would 
permit continuous removal of excess cerebrospinal fluid, perhaps by 
an indwelling spinal needle or small cacheter The restlessness of pa- 
tients and the accumulation of fibrin are inimical to the succes of this 
device. * 


During the early stages of t re a tm ent, before the inflammation within 
the meninges has subsided, frequent lumbar punctures may be neces- 
sary as long as the pressure at the prerv ious puncture is high or when- 
ever the antenor fontanel bulges or vomiting or headache continues. 

The subtotal replacement of cerebrospinal fluid and the inflammatory 
products of the infection— fibrin and pus as well as the soluble specific 
capsular carbohydrate of such organisms as H influenzae and pneu- 
mococci— by oxygen (or air) early in the course of treatment has some 
justification and is worthy of careful trial in the more resistant forms 
of meningitis The technic is that of a pneumoencephalogram. Oxvgen 
is to be preferred, since it is more rapidly absorbed, giving way to 
fresh spinal fluid Late in the course of the disease this procedure 
would seem to offer very little. Although m our hands this treatment 
has not caused exitus, it is followed by some symptoms of shock and 
should be reserved for those forms of meningitis 'relatively resistant to 
available therapy 

3 Intrathecal Treatment —The Infants’ and Children’s Hospitals of 
hhwton were among the first to discontinue the administration of intra- 
thecal serum, because of its tendency to increase the inflammatory 
reaction and thereby promote adhesions and the pocketing of pus 
utthin the subarachnoid space. The rare exceptions to this rule will 
be taken up later 

Penicillin unlike the sulfonamides, is not inhibited by pus and causes 
very little reaction when injected intrathecall> The blood brain bur- 
ner serves to keep it out of the subarachnoid space even vi K™ 

m- ?r t 1 °" t Tfr - ,c 

two davs (dep ending on the individual case) from the subarachnoid 
T* be / eln l ectcd mtrathecallv at intervals of twelve to 
twenty-four hours for maximum effectiveness Excent in m,w ,„r 
* spinal flujd 'erelof pmjcdlm should be determined daily during 


' on of "'P 31 ™ (°r a comparable anticoagulant) 
more in normal sahne aery rwena-four 
have theorencal advantages m the di 



1264 


JOHN A V DAVIES 


The finding of a predominance of polymorphonuclears and reduced 
sugar m the initial spinal fluid specimen, even if organisms are not 
visible on smear, calls for sulfadiazine, pending an exact diagnosis of 
the causative agent 

The route of administration varies In mild cases of meningitis it 
may be given orally, but it is probably wise to give at least the first 
two doses as the sodium salt either intravenously or subcutaneously 
(up to 5 per cent saline) 

The first dose is 0 1 gm per kilogram of body weight (or % grain 
per pound) This or a larger or smaller dose should be repeated in 
eight or twelve hours, depending on the blood level Except in the 
case of memngococcal infections, which respond somewhat more 
readily than do the other forms, a blood level of at least 10 to 15 mg 
per 100 cc is desirable until the infection has subsided Some climes 
advocate even higher blood levels As mentioned previously, an ade- 
quate intake of fluids is imperative in order to reduce the likelihood 
of renal complications 

As soon as the patient can swallow sulfadiazine and retain it, the 
drug may be given orally m divided doses ranging from 0 15 to 0 3 
gm per kilogram of body weight (1 to 2 grains per pound) per day, 
depending on the blood level desired 

Penicillin, when indicated, should be given intramuscularly for at 
least one week It should be given mtrathecally also for at least five 
days after the spinal fluid becomes sterile When the response is slow 
or there is evidence of localized infection, a longer course should be 
adopted Intrathecally it may be injected in concentrations of 1000 to 
5000 units per cubic centimeter of physiologic saline, after spinal 
fluid has been withdrawn In no case should a greater volume of fluid 
be injected than was withdrawn The present trend is toward larger 
doses Infants should probably receive 10,000 units twice a day and 
children and adults at least double this amount, in order to maintain a 
spinal fluid level of 0 05 Oxford units or more per cubic centimeter at 
all times 

A localized pocket of infection within the skull, when accessible, 
should be drained Should the ventricles contain pus which cannot 
be drained off by lumbar or cisternal puncture, they may be irrigated 
with normal saline or Ringer’s solution by means of suitable needles 
inserted through the lateral angles of the anterior fontanel or through 
burr holes Penicillin, if indicated by the organism found, is then in- 
jected into the ventricles 

Lumbar Puncture —So much importance is rightfully attached to the 
lumbar puncture that a summary of the indications for this procedure 
may be of value 

1 Diagnostic —If the first spinal fluid obtained is normal but the 
condition still suggests the diagnosis of meningitis, the lumbar puncture 
should be repeated If no fluid is obtained, after repeated trial at more 
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than one level, a cisternal puncture should be done. Failing this, sub- 
arachnoid or ventricular puncture mav be carried out through the 
lateral angles of the interior fontanel of infants or through burr holes 
in the parietal regions of the skull Naturally, only those familiar with 
the required technic should attempt these latter procedures, and the 
indications must be well established 

2 The Relief of Intracranial Pressme -Prolonged high pressure may 
damage sensitive brain cells irreparably The ideal arrangement would 
permit continuous remotal of excess cerebrospinal fluid, perhaps by 
an indu elhng spmal needle or small catheter The restlessness of pa- 
tients and the accumulanon of fibrin are mimical to the succes of tlus 
device. 

During the early stages of treatment, before the inflammation within 
the meninges lias subsided, frequent lumbar punctures may be neces- 
sarv as long as the pressure at the previous puncture is high or when- 
ever the anterior fontanel bulges or vomiting or headache continues. 

The subtotal replacement of cerebrospinal fluid and the innnmmatoiy 
products of the infection— fibrin and pus as wel) as the soluble specific 
capsular carhohvdrate of such organisms as H influenzae and pneu- 
mococci— by oxygen (or air) early in the course of treatment has some 
justification and is worthy of careful trial in the more resistant Forms 
of meningitis. The technic is that of a pneumoencephalogram. Oxsgen 
u to be preferred, since it is more rapidly nbsorbed, giving way to 
fresh spinal fluid Late in the course of the disease this procedure 
Would seem to offer very little. Although in our hands tins treatment 
has not caused cxicus, it is followed by some symptoms of shock and 
should be reserved for those forms of meningitis -relatively resistant to 
available therapy 

3 Intrathecal Treatment -The Infants’ and Children’s Hospitals of 
Boston were among the first to discontinue the administration of intra- 
thecal serum, because of its tendency to increase the inflammatory 
reaction and thereby promote adhesions and the pocketing of pus 
within the subarachnoid space. The rare exceptions to this rule will 
be taken up later 

Penicillin, unlike the sulfonamides, is not inhibited by pus and causes 
very little reaction when injected mtratheca]l> The blood brain bar- 
rier serves to keep it out of the subarachnoid space even uhen there 

a good blood level On the other hand, it disappears wichin one or 
tvo davs (depending on the individual cast) from the subarachnoid 
•pace, and must be reinjected intrarbecally at intervals of twelve to 
tuentj-four hours for maximum effectiveness Except in mild infec- 
tions, a spmal fluid level of penicillin should be determined daily during 
the critical stages of the infection. 

The intrathecal injection of hepann (or a comparable anticoagulant) 
ln 1 cc. doses of 10 mg or more in normal sabnc every rwcntv-four 
to forty-eight hours appears to have theoretical advantages in the di- 
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rection of delaying the formation of fibrinous adhesions The exact 
dosage and interval has not been worked out, nor the possible com- 
bination of this method with oral dicoumarin or intravenous heparin 
Their maximum effectiveness would appear to be early rather than 
late in the course of the disease 

4 Observation of the Results of Treatment —Of course the clinical 
response of the patient is of great value but it may lag several days 
behind cerebrospinal fluid signs of improvement. These signs are (1) 
fall of total protein and rise of sugar levels, (2) fall of white cell count 
and increase in relative number of lymphocytes, (3) disappearance of 
organisms from the smear, and (4) sterile cultures 
Treatment of Particular Types of Meningitis —With these general 
outlines of treatment in mind and at the risk of being somewhat dog- 
matic, one may specify certain measures applicable to particular types 
of meningitis Admittedly, therapy is m a state of flux and continuous 
improvement What seems up-to-date today may soon need revising 
the light of later discoveries 

Meningococcal Meningitis — This usually responds well to all the 
commoner sulfonamides In fact, after adequate dosage of a sulfona- 
mide, the spinal fluid is usually sterile within six to eight hours If the 
response is delayed one should consider the possibility of sulfonamide 
resistance or a pocketing of pus within the subarachnoid space or in- 
side the ventricles The latter contingencies are commoner m infants 
If the organism is sulfonamide-resistant, intrathecal or even intraven- 
tricular, penicillin may be substituted Intravenous antiserum is very 
rarely necessary, except possibly in infants 

Five days after the spinal fluid becomes sterile and otherwise shows 
signs of improvement, sulfonamide therapy may be discontinued pro- 
vided the general condition of the patient corroborates the laboratory 
findings One should be particularly conservative m interpreting signs 
of improvement in infants who were sick more than three days before 
therapy was instituted or who responded slowly to treatment 
Influenzal Meningitis —If the meningitis is caused by a respiratory 
strain of Hemophilus influenzae of relatively low virulence, spinal fluid 
drainage by lumbar puncture, possibly combined with sulfadiazine, is 
probably sufficient 

If the strain is type B, sulfadiazine and specific antiserum are indi- 
cated Even in “rruld” cases it seems wise to give antiserum without 
delay While concentrated horse serum (Massachusetts State) mtra- 
muscularlv in large doses (180 cc ) has cured children wtih meningitis 
quite promptly, at present intravenous rabbit serum (Squibb)* is the 
method of choice It has been standardized in terms of precipitablc 
antibody nitrogen, each vial containing 25 mg 
Mild cases should receive at least 50 mg and severe cases 150 mg 


T ederle mu soon hate a similar rabbit antiserum amiable commercially' 
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as the initial dose Alexander suggests that the seventy of the infection 
is best judged by the spinal fluid sugar level When, by virtue of some 
degree of immunity or the inhibitory action of sulfadiazine on the 
organisms, the patient has been ill with meningitis a week or more, 
less serum may be required to effect a cure or localization of the in- 
fection 


Meningitis caused by H influenzae type F has been encountered 
twice in this clinic, as contrasted with approximately 180 cases caused 
by type B One was cured by type F rabbit antiserum * 

Sulfadiazine should be continued at least two weeks after the spinal 
fluid has become sterile. 

In a feu instances, improvement follows the admiwstraoon of the 
aboie measures, but spinal fluid cultures continue to show organisms 
in small numbers. The intrathecal injection of I to S cc of rabbit anti- 
serum after spinal fluid has been withdrawn or after the latter has been 
largely displaced bv oxygen, may bring about a walbng off and ulti- 
mate cure of the infection. 

Tuberculous Meumgitts —Although several antibiotic agents have 
been brought forward for use against tuberculous infections in human 


patients, none are of proved value Symptomatic treatment of the pa- 
nent is in order, however, and the most promising of the newer 
agents, such as streptomycin, may be given a tnal 
Pneumococcal Meningitis —The treatment consists of sulfadiazine 
m fl° sc s sufficient to maintain blood levels of 10 to 15 mg (or more) 
per 100 cc. until the spinal fluid has been stenie for two weeks. 
When pocketed pus is suggested, the drug should be gi\ en untd this 
rwk has subsided Penicillin is of paramount value and should be given 
‘ntramuscularly and intrathecaily in generous amounts (see genera] 
principles, above) 

At the present time, the value of specific anopneumococcus serum 
as an adjunct to these measures is unknown Experience may well 
Show that some patients, particularly infants, would derive addiaonal 
Benefit from this therajaeutic agent. 

Streptococcal Menmgttis -As mentioned in the general discussion, 
an attempt should be made to eradicate paramenmgeal infections’ 
ims is particularly true of streptococcal meningitis, which so often 
p K its origin to a paranasal sinus or mastoid infection. 

u!arK n '1!!,' n ,r ramU5CUhrl> ’ mtra 5 hecaI1 '' effects cures quite reg- 
In the most sea ere infections, immunotransfnsmnc 

bwd .r tKSt, irKfr 
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lated and the donor whose fresh defibrinated blood exhibits optimal 
phagocytosis is selected 

Staphylococcal Meningitis —Penicillin is now the drug of choice in 
meningitis due to the Staphylococcus aureus, although cures have been 
reported following the use of sulfonamides, particularly sulfathiazole 
Large doses should be given early in the course of treatment Ab- 
scesses should be drained 

Meningitis Due to Escherichia Colt —To date, all but three patients 
suffering from this type of meningitis at the Infants’ and Children’s 
Hospitals have died There are reports in the literature (Lancet, 248 
176 [Feb 10] 1945) of adults who were successfuly treated with SO 
gm of urea and 2 gm of sulfadiazine by mouth every four hours 

It is possible that meningitis caused by some of the other gram- 
negative bacilli would respond to this treatment Transfusions of blood 
may be worth while 

Conclusion —In conclusion, one should emphasize that early recogni- 
tion of meningitis is of extreme importance and time and thought 
spent in the first few days of treatment usually pay big dividends 
One should not be discouraged by seemingly hopeless situations or 
slow response to treatment Adequate citizens capable of useful and 
happy existence may be the reward of perseverance 



THE TREATMENT OF COMMON ARTHRITIC CONDITIONS 

Francis Cooley Hall, M D., FA CP * 


Treatment of common arthritic conditions is the treatment of a 
variety of diseases presenting symptoms and signs in and about joints 
To many, symptoms of arthralgia or arthritis seem mysterious, both 
as to cause and treatment, and the only way to help the patient seems 
to be to prescribe one of the analgesics such as sahcylates This is 
often done with the realization that a certain number of people have 
lomt pains which will disappear anyway if serious damage to the 
articular tissues lias not occurred, while the aspirin temporarily re- 
lieves the pain, but it is also given with the feeling that no one knows 
anything about arthrms, and nothing much can be done about it. 
Granting our limited knowledge, we think that most' patients can be 
relieved and the joint disease arrested m a high percentage of cases, 
and this article attempts to set forth a means of approach to the 
problem. 


Certain general statements need to be repeated again and again 
ui order to keep a proper perspective and to avoid getting into a rut 
which leads to the treatment of all joint disturbances in the same way, 
nsmg the latest popular therapj (1) Joint pain may be due to one of 
nuny different conditions, and it is important to find out in each in- 
dividual case what particular factors produce the joint pain. (2) A 
person who seeks a doctor because of joint pain is sick It is important 
to start with this premise in mind and to search most diligently for 
the underlying causes of tlus ill health or subnormal state. One would 
men consider the joint pain as the smoke of the fire. This should re- 
mit m a most careful study of the patient as a whole. (3) It follows 
mat the whole patient should be treated m addition to the joint con- 

The patient should be studied with three objectives in mind ( 1 ) to 
determine whether he has a nonarthnne condition which is part of 
wme recognizable disease not arthritis, (2) to determine whether we 
are dealing with a twdight zone of arthnns-a mild form of joint pain 
and swelling which we speak of as arthndgia-and (}\ to determine 

r tob ;v‘f ■ ^ 

rale out some of the diseases frequen tly carelessly diagnosed as 

*' r om the Second and Fourth Medical Service (Hirvirrn 
P«.Und iJ.c Deparwnent of Med, cine, Harvard 
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arthritis, but it is important to keep m mind others such as Paget’s 
disease, neuritis from avitaminosis, osteomalacia, pernicious anemia with 
spinal cord changes, hyperparathyroidism, Parkinson’s disease associ- 
ated with muscle rigidity rather than tremor, carcinoma, spinal cord 
tumor, ruptured intervertebral disk, various conditions causing edema 
such as nephritis, hypoproteinemia, myxedema, scleroderma, sclerodac- 
tylia and dermatomyositis 


CLASSIFICATION 

The twilight group of diseases associated with joint pains which are 
called “arthralgia” because we do not yet know that they represent 
true arthritis, might include postural joint strain, thyroid deficiency, 
menopausal state or ovarian deficiency, vitamin B complex deficiency, 
psychologic states and emotional conflicts, and physical fatigue 

A convenient classification* of cases of true arthritis follows 

I Arthritis of Known Etiology 
A Traumatic arthritis 
B Infectious arthritis 

1 Associated with diseases due to known specific organisms such 

as the gonococcus, staphylococcus, streptococcus, pneumococ- 
cus, miningococcus, tubercle bacillus, typhoid bacillus, Trepo- 
nema pallidum, the brucella group, Bacillus dysentenae, the 
organism of lymphopathia venereum, etc 

2 Associated with diseases probably infectious, such as acute dis- 

seminated lupus erythematosus, erythema nodosum, ulcerative 
colius and pcrianenns nodosum 
C Afctabohc arthritis, gout, scurvy, ochronosis 
D Allergic arthritis, scrum sickness 

E. Neuropathic arthritis, tabes dorsalis (Charcot’s joint), syringomyelia, 
leprosy, yaws, hemiplegia, peripheral nerve lesions 

II Arthritis of Unknown Etiolott 

A Rheumatoid arthritis (atrophic, proliferative, or chrome infectious 
arthritis) Tins also includes Soil’s disease, rheumatoid spondylitis 
(Alanc-Strumpell, von Bcchrerew’s types) and psonaoc arthritis 
B Degenerative joint disease (degenerative arthritis, hypertrophic ar- 
thritis, osteoarthritis, and German arthrms deformans) 

C. Rhcumanc fever 

ni AIiscellaneous Types of Arthritis 

Fibrosms, hemophilia, purpura, pulmonary osteoarthropathy, intermit- 
tent hydroarthrosis, hysteria 

It is frequently stated that one should make the diagnosis of arthri- 
tis early, before there is clcar-cut clinical or roentgenologic evidence 
of damage to the essential joint structures This is a difficult thing to 
do, and even physicians who are spending most of their time seeing 
arthritic patients find it so They would even disagree as to the nature 
of the disease m many early cases It is for this reason that in earlv 
cases it is important to take the matter seriously and m taking the his- 

* Gabor, R C and Adams, F D Physical Diagnosis Baltimore, "Williams & 
"Wilkins Co., 1942 
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tory to look for some of the pathologic states and common errors of 
living which are found in patients with arthralgia or with true arthri- 
tis Correcting such abnormalities will often lead to improvement of 
the patient’s general health and to a relief of the joint pains The ab- 
normalities most commonly found are discussed below 


ARTHRALGIA 

1 Joint Disturbances Due to Fatigue —It is quite common to find as a 
background of joint disturbances habits of living that lead to real 
fatigue. Sometimes the patient is getting to bed late at night because 
he is unable to sleep In such cases the cause of the sleeplessness needs 
to be found Usually one finds that a person is -working hard all day 
twder pressure, sits up late at night to read or do other things, and 
averages six or seven hours of sleep when eight or nine hours are 
needed Sometimes it is ambition that drives a person to overwork and 
too litde sleep, sometimes it is financial necessity accompamed bv 
tvorrv The result is a sapping of his physical vitality Where such 
lack of sleep is found, we often prescribe twelve to sixteen hours daily 
in bed, and we usually prescribe this even when there is no deficiency 
in sleep Helping the patient to learn what to leave out in life should 
be a constructive part of therapy where overwork and too little sleep 
are factors. 

2 Joint Palm Rmulting from Emotional States— It follows from the 
above that the drive of strong emotional states leading to overactivity 
and too little sleep can be important, but at other times one finds home 
conflicts which may be enormous and which may even require psycho- 
therapy At the moment one finds worry abont sons in the war inter- 
fering with sleeping and eating 

3 Pothiral Joint Strains ’—These can be important as factors in caus- 
m S Pam in the cervical spine, or in the lumbar and sacroiliac regions, 
or m the knees or feet of patients who obviously stand incorrectly 
otram alone mav be present, or it may be superimposed on arthritic 
conditions of other origin Where postural strains exist, they should 
be relieved by corrective exercises for back or feet plus in many cases 
back braces, foot plates, and short periods of rest throughout the day 
m byperextcnsion. Often there is some reason for the poor posture 
other bag habits and ignorance— conditions which cause easy 

, such ns too little sleep, thyroid deficiency, or some other 


fatigability 

disease. 


Shim. * Pa '. n ‘ ° f Thyr0ld , Deficiency --If marked, thyroid deficiency 
noTw' recognized but we occasionally see a patient who do« 
have the characteristic symptoms and signs, but does have a 

and a h,gh . b,00d ch °I«t«ob and whose jomtnaim 
respond to thyroid gland therapv pains 

5 Joint DirtuiWe. A«oe,eted wHh Nutritional Deficiency -The two 
"wst common findings in patients complaining of jornt plms are in- 
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complete nutrition and the glandular imbalance of the menopause 3 As 
we have watched patients with these conditions, we have come to the 
conclusion that these deficiency states lead to increased vulnerability 
of tissues so that the trauma of ordinary use— trauma to joint tissues 
and to muscles and tendons— produces pam and various degrees of dis- 
ability We became convinced of this with regard to the menopausal 
group by an unusual experience with one patient 

The patient, who was at the physiologic menopause, had many menopausal 
symptoms and was hospitalized because of the extreme pam in most of her joints 
This yas accompanied by hypertrophic arthritis in the fingers However, it be- 
came quite clear that the tissues all over the body were abnormally sensitive 
Pressure over the forearm would make her cringe Taking the blood pressure 
caused pain Abdominal examination was unsatisfactory and caused discomfort, 
and pelvic examination was impossible for the same reason Three weeks later, 
following therapy with large doses of esmn, most of this sensitivity had disap- 
peared, and all examinations could be made without distress 

We have seen instances somewhat less striking than this m many 
patients at the menopause We have seen nothing as dramatic in cases 
of incomplete nutrition, but certain responses have suggested that in- 
complete nutrition may well be responsible for somewhat similar 
symptoms 

Many physicians apparently are unaware of the prevalence of in- 
complete nutrition in patients wth joint disturbances It is pointed out 
that most people eat a satisfactory diet However, if one watches 
tongues, skin and eyes for evidence of incomplete nutrition, one finds 
a great many more cases of avitaminosis in patients with seemingly 
adequate diet than one would believe possible We find only a few 
instances of an incomplete intake of the various protective foods 
Among women the most common foods left out are milk, eggs and 
meat (or protein foods) This last is more common of late, and we 
have observed quite a number of persons with the total protein or 
the blood low and some edema of the ankles, which with the history 
of incomplete intake of protein would definitely indicate hypopro- 
temerma A certain number of people have an increased requirement 
for protective foods The requirement is definitely increased bv long 
hours of work and short hours of sleep It is increased by alcohol, 
sugar, hyperthyroidism, pregnancy, and infections 

The most common cause of incomplete nutrition, however, seems 
to be hyperperistalsis resulting m incomplete absorption of food The 
most dramatic cases are seen m patients with diverticulosis or an irri- 
table colon Thev come with a history of having had three to five 
bowel movements a day over a long period of time, or intermittent 
attacks of this hyperperistalsis Such patients usually show very definite 
evidence of B avitaminosis in the tongue and skin, but in all probability 
there is a deficiency of all known vitamins, plus a probable deficient 
____ of other food factors that we do not yet know Less striking, but 
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apparent]} very important, arc instances of incomplete nutrition in 
patients who are convinced that thev require a daily cathartic and 
who never have normal, formed bowel movements. In all such patients 
it is obvious that the food is not being processed and absorbed within 
a normal period of ninety or 120 hours, but is being humed through 
the bowel as Burnett* has shown Patients with these conditions can 
have the most bizarre symptoms and signs even when obese-symptoms 
such as are mentioned in the literature on avitaminosis 


One of our earliest esses was quite dramatic in it x symptoms and response to 
therapy The patient was an extraordinary 70 year old woman who until a short 
nine previously had been running a newspaper w a small town, and had more 
or less "sparked most of the town activities She was a widow with no special 
ue* and she decided to come to Boston to paint portraits as an avocation. Her 
history indicated that she had always been overactive and careless about her 
caUn g She had had intermittent gastrointestinal disturbances with diarrhea, and 
*h c had left out of her diet many important foods. Once in Boston she soon 
found herself too tired to do her marketing or painting The arthritis of which 
•he complained was not explained One found very little except mild hyper 
trophic changes in certain joints and the symptoms were all out of proportion to 
the physical findings There was some tenderness about the joints and a tremor 
of die right hand which we couid not explain. Her tongue and skin showed 
jnud signs of vitamin B deficiency We prescribed sixteen hours in bed in twenty- 
four ts complete a diet as possible, somewhat low in roughage but containing a 
urge amount of protective foods such as milk, eggs and meat, of which she had 
been eating but little We gave her large amounts of vitamin B, covering die 
other vitamins by diet, and several times a week gave her an injection of Vira 
B complex parenteral.'* fn one month most of her symptoms had entirely 
Appeared and in the last five years she has remained wcU by following i 
proper diet and taking supplementary vitamins. 


One wonders \\ hether such a state can lead to true arthritis, we have 
casts which seem to indicate that it can do so 

An example Is a doctor*! wife, now over seventy who had been haring ar- 
Jjnti* In the knees and hips for some years before she was seen five years ago 
WaS found to have diverticulosis, bat because of her love of salads, cole 
and °‘ hcr F™ 0 vegetables and fruits she persisted In eating such foods, and 
nf * hc , had bad considerable gastrointestinal difficulty with frequent periods 
d "> rrfl « •hvaya W.th a great deaf of fl.mlence and .Jsvay. or throwft hSSS 
vements a day When seen, she had a tongue typical of B avitaminosis wirfi 
«ratron« thought to be due to lack of meonmc actd or riboflatdn He r ,Ja n 

7* 7?Z h Z dry h At h' he wom •« » ^ 

psms which at one time involved the finatrs. on j 

™ » ^ntttoty f„h,on causing marked hypenAphTdC? in the „ 

^ and marked hm.tatton of motion. STS? uUTL tlte ™ T* 
"uth tnthout increasing the gostrointestinil symptoms. Far several m ”i! ^ 
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thinking of the gastrointestinal tract as a factory for the processing 
and absorption of food, and one must encourage the patient to have 
only one formed movement every day or every other day Often it is 
quite a psychological hurdle to convince such patients that dire things 
will not happen if the bowels are kept really slow acting One has to 
plan the diet so that there will be a proper amount of green vegetables 
and fruit in a form that can be tolerated Such patients often have to 
give up indefinitely raw vegetables such as salads and celery, and 
rough foods like com and sometimes spinach Bismuth or kaolin and 
paregoric, to be taken before going to bed each night, may be of 
value at times, when only mild soothing of the bowel is needed Seda- 
tives sometimes help such hyperperistalsis The presence of hyperthy- 
roidism needs to be ruled out, and emotional conflicts resolved, if 
present, Supplementary vitamins of all types would seem to be indi- 
cated in very large doses Until one is convinced that absorption is 
complete, especially in older persons, parenteral therapy is often indi- 
cated In such cases we give very large doses of vitamins by mouth, 
using the multiple vitamin preparations and 2 cc of B complex with a 
hver base intramuscularly twice a week As these persons are sick, it is 
important to treat them as such, with extra quotas of rest which of 
course cut down the nutritional requirements 

6 Menopausal Arthralgia 8 — This type of joint pain should be easily 
recognized if sought The diagnosis is clear when the arthritis occurs 
within weeks or a few years after destruction or removal of the ovaries, 
and when definite symptoms of the menopause are present It is usually 
possible to detect this type of arthralgia when it occurs at the physio- 
logic menopause It may be easily overlooked when other contributing 
factors to the patient’s poor health are present, such as those previously 
mentioned It is apt to be out of mind entirely when it occurs super- 
imposed on a definite type of arthritis such as the hypertrophic type 
or the rheumatoid type Its importance sometimes m such conditions 
cannot be overstated 

An example of this occurred in a nurse of 56 who came to the hospital 
severely crippled with rheumatoid arthritis of ten years’ duration In addition to 
the permanent joint changes there was marked pain in the left hip requiring her 
to be put into a plaster shell Improvement seemed to stop after a few weeks, 
and the whole history was again searched for leads suggesting some specific en- 
ology Though she had denied any menopausal symptoms, we had suspected that 
her sleeplessness, her depression and nervous tension, and her dissatisfaction with 
the temperature of the room at night, however we kept it, represented meno- 
pausal symptoms Further questioning brought out other symptoms, especially 
mental depression The use of estrin produced an almost complete personality 
change m the patient and started her toward improvement Instead of being 
bedfast m the last few years she has become increasingly actn e, and though we 
do not attribute this to the sex hormone alone, we feel that it contributed to 
her improt ement in no small measure because improvement in the joints as well 
as m her general health occurred within a feu weeks after she took this material 
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We soil do not know whether this glandular readjustment of the 
menopause, or estnn deficient , can in itself cause joint changes that 
we term arthritis As one watches patients with arthralgia alone, those 
with arthralgia plus tissue changes in a few joints, and finally those 
with arthralgia plus a good deal of arthritis, one cannot but note what 
appears to be a transition from mild to set ere cases Intensity and dura- 
taon of the condition seem to influence the joint tissues in producing 
the clinical picture found One wonders then whether estnn deficiency 
or the glandular imbalance of the menopause may not play a major 
role m some cases developing into true arthritis One could set up an 
hypothesis that (1) the tissues are made more vulnerable by ovarian 
deficiency to the trauma of ordinary use and the continued trauma 
results in chrome inflammation and the changes we think of as hyper- 
trophic arthntis Other possible effects of sex hormone or lack of it are 
suggested by the work of Weisberger, 6 who demonstrated that (2) in 
certain women who have B avitaminosis large doses of vitamin B will 
not change the tongue and skm toward normal until estnn has been 
added There is, furthermore, increasing evidence that (3) castration 
in laboratory animals may increase susceptibility to infection, while 
tonification by estnn may increase resistance, as shown by Aycock* 
and others We believe w'e have observed these pnnciples exemplified 
in patients with arthntis. Lest the diagnosis of infectious arthntis or of 
rheumatoid arthntis be too easily made m patients at the menopause 
because of the presence of an elevated blood sedimentation rate, it is 
important to state that elevated rates are the role in castrates with 
menopausal symptoms, but without joint pains 1 
For estnn therapy we favor giving the amount that will eventually 
produce swelling or tenderness of the breasts, pelvic symptoms such 
as those manifested at menstruation, or mild Icuhorrhca TTie patient’s 
- cooperation m reporting these symptoms must of course be obtained 
ihese large doses are necessary to make certain that enough cstrrn is 
given Once a saturation of tissues occurs, smaller maintenance doses 
ate required, and these should be just enough to prevent breast and 
pelvic symptoms Treatment should be stopped for a week or ten days 
every six weeks. We use doses of 10 000 rat units three times a week 
to 2000 rat units one to three times a week, depending on the seventy 
of the symptoms The intramuscular route is preferred until the symp- 
toms are under control, when one substitutes oral medication using 0 5 
mg of progynon D-H tablets two to three tunes a day, or 0 5 to 1 0 
mg of entenc-coated stiibestrol tablets once a day at bedame <Wam, 
we fa\or stopping this course of therapy every six weeks for a period 

^ "f ffl one " eck S rrpT"' ,th r 0ra , 1 P"? 3 ^ 0 " ^vh.ch may be 
very insufficient, or which like stiibestrol may upset the imtrmnrn: 

ttact, has not been successful with us, for one of theTh,“ 
™ patient needs m the first six or eight weeks of treatments the 
evidence that she is better, and ,f medication is g.ven ffiat up^ ht 



1276 


FRANCIS COOLEY HALL 


or if improvement is so slow as to be unconvincing, she is likely to 
lose confidence m the whole program 

Not infrequently there is evidence of incomplete nutrition as well 
as a menopausal problem in a patient, and one cannot help but specu- 
late as to whether patients with severe menopausal symptoms and those 
with symptoms that continue for many years may not lack certain 
chemical building stones necessary for the glandular readjustment 
It would seem basically important in such patients to make sure that 
any nutritional deficiency is corrected Surely the menopause should 
be a relatively normal stage of life and not attended by as much diffi- 
culty as we often seen It is our impression that the patients who re- 
ceive supplementary vitamins as indicated make the best response and 
require estnn treatment for a shorter length of time than when vita- 
mins are not used, and we suspect that some of these patients nught do 
well with simply the nutritional approach alone 

THE ARTHRITIDES 

Much of what we have noted in respect to arthralgia applies equally 
to arthritis, for the various conditions we have mentioned are com- 
monly found m persons with chrome arthritis, but one of the first 
important things to do m studying a patient is to determine if possible 
the type of arthritis with which one is dealing, to the end that where 
the cause is known, the treatment may be precise Traumatic arthritis 
is usually clear-cut and the chrome microtrauma of poor posture is 
usually easily recognizable Sometimes only trauma is present It is a 
contributing factor m practically all other types of arthritis The pos- 
sibility of the arthritis being due to infection will naturally be kept in 
mind and, so far as possible, infection will be treated specifically by 
modem drugs or removed surgically Space does not permit the inclu- 
sion in this article of a discussion of gout or allergic arthritis or the -n 
neuropathic group 

It is especially m the two mam types of chronic arthritis, namelv 
rheumatoid and hypertrophic arthritis (or degenerative joint disease), 
that what we have noted in the preceding paragraphs seems to apply 
We stall do not know the cause of these two types of arthritis The 
rheumatoid tvpe is still generally thought to be due to infection, while 
degenerative joint disease, or hypertrophic arthritis, is thought to be 
due to the wearing out of the joints Descriptions of the clinical pat- 
tern and the pathological findings in these two types can be found in 
textbooks The fact that there are so many mixed tvpes raises again 
the old question as to xvhether both tvpes may not have common 
factors m their etiology, with the character and intensity of the irri- 
tant, its duration, plus the presence and absence of the trauma of use 
resulting in the pathological findings which we use to distinguish the 
two tvpes of joint disease Joint tissues can respond to various irritants 
■or traumas in only a limited number of ways, and one could offer con- 
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adcrable support for this theory Granting that the rheumatoid type 
seems to be most closely allied to known infectious processes in joints, 
and that it responds in a considerable number of cases to gold salts 
therapy which is thought to act directly or indirectly on an infectious 
process, stall one cannot help wondering why one patient throws off 
infection easily while another seems to have no resistance to such in- 
fection One must conclude that the treatment of the whole patient 
and the elimination of all contributing factors are important in both 
types, even if infection should be proved to be the cause of rheuma- 
toid arthritis 


Rheumatoid Arthritis — Serious treatment of the patient as a whole is 
especially important m rheumatoid arthritis Occasionally one sees a 
rase in which infection seems clearly to be responsible for the arthritis, 
but usually there is no such history Much more commonly one finds 
a history of depletion with overwork, too little sleep, poor eating 
habits, worry, loss of weight, continued mechanical irritation of already 
damaged joints with the help of 1 pain-killers,” and a cathartic habit 
until disability is fairly complete Treatment in such cases, if results 
are to be permanent, requires a maximum of rest so that the patient 
obtains at least sixteen hours a day m bed, even in early cases, and in ad- 
dition the best possible diet and one calculated to keep the bowels slow- 
acting Supplementary vitamins are given in large doses, especially if 
there is evidence by skm and tongue of incomplete nutrition— a com- 
mon finding Enough aspirin is prescribed to provide rest. It is im- 
portant to keep the muscles, die circulation, and the nervous system 
in good condinon by exercises for the trunk, with a litde motion for 
the involved joints Use of die weight-bearing joints may have to be 
discontinued for a while, however, for sore knees or hips will not 
improve, if badly irritated, as long as weight bearing continues Heat 
to the involved joints two or three times a day gives considerable 
comfort in the early or mild cases, especially where there has been an 
obviously marked fatigue or deficiency 
The measures oudined will in most cases lead to improved health, 
''Well is soon followed by improvement in the joints. Un/ortunatelv 
me patients will not improve under such a program alone, and in 
, onc must consider the risk of gold salts therapy If the 

f unctI0n3 ar 5, no ?™ 1 ' andtbc , re f no marked avitam- 
withKnM k U e ' VmS goid ? lcs ? P robabh ' than the risk of 
me« i£ 1 , 1 , t ' h VC ' er ’ harc bcco ™ 'my conservative m its 
b 'dto be n L^ri, nUmCr °7 wb °m gold salts therapy has 

the d J .1 Pp d bccauac of sbln itching, mutation of the kidneys, or 

of ancmia , or a lo "' blood platelet count. w/Lre 
)V SS° who ' ve re Steady benefited by one course of therapy but 
™se arthritis recurred In most of these the further me , 

""contraindicated, m others it proved to be of hnZ ZV, ?° !d 
” the infectious origin of some rheumatoid cases is m doubt and^nce 
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many cases given this diagnosis present contradictory pictures one 
wonders whether other types of arthritis might not be included in this 
classification In the circumstances it seems important in an individual 
case to have an open mind and feel one’s way along, doing everything 
possible to build up the general health of the patient, and not relying 
on any one drug 

We have used gold therapy in perhaps 150 cases of rheumatoid 
arthritis We are not enthusiastic about its value when it is used alone, 
and we still are afraid of gold, but we could point to numerous cases 
that did not respond to treatment until gold was used, and that ap- 
peared to be completely arrested following its employment In using 
gold salts we generally give 10 mg of a product such as solganol-B in 
oil from two to four doses at intervals of four to five days, then two 
to four doses of 25 mg at weekly intervals, then maximum doses of 
50 mg once a week We have continued this program until the pa- 
tient’s symptoms were markedly lessened, or until a total of 1 gm of 
the salt has been given If the patient’s symptoms are greatly improved 
at any point m the treatment we increase the interval between doses 
to two, three or four weeks Even when the arthritis seems to be under 
good control, we continue to give 50 to 100 mg once a month for six 
months more 

We are conscious that the doses advised are smaller than those ordi- 
narily used Our results are probably less spectacular, therefore, than 
those of many others who report on the use of gold salts It should 
be stated, however, that even with these smaller doses we have seen 
enough patients with prolonged and disfiguring dermatitis, with pro- 
longed periods of albuminuria, or with falls of blood platelets below 
200,000 per cc to make us eager to avoid the more frequent toxic 
reactions that all agree can result from the larger doses We prefer, 
first, to use every other means possible to help our rheumatoid arthritic 
patients, then if these means fail to use as little gold as possible, and 
finally if gold is used to stop it as soon as possible 

During the process of treatment it is particularly important to edu- 
cate the patient in the art of living, and then to keep in touch with 
him after he is considered to be well Crippled joints can be recon- 
structed to an extraordinary extent by the orthopedic surgeons, and 
where it is perfectly clear that the arthritic process is quiescent as 
noted by the absence of any new joint disturbance, the absence of 
morning stiffness, and the absence of an elevated sedimentation index, 
one can expect operative procedures on joints to be remedial without 
the development of stiff joints from the operation 

Degenerative Joint Disease and Hypertrophic Arthritis (Osteoarthritis) 
—Trauma is considered to be the major factor in the development of 
hypertrophic arthritis Trauma is unquestionably an important factor 
in all joint diseases and needs to be so considered, yet careful studies 
of patients seem to indicate that an x factor must be added to the 
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trauma, A large number of women develop hypertrophic changes in 
the fingers at the menopause, -which suggests that the menopause can 
be one of those x factors Incomplete nutrition may be another such 
factor Certainly most students of hypertrophic arthritis do not believe 
that infection play s a role If there is an x factor present, they believe 
it must be of metabolic origin In some cases thyroid deficiency seems 
to be responsible. 

The presence of hypertrophic artlinus is apt to be minimized by 
physicians, and patients are told that the disease will never cripple 
them and that not much can be done about it, anyway We do not 
agree that nothing can be done. In menopausal cases we have seen 
hypertrophic nodes on the fingers become actually smaller, as meas- 
ured by jewelers’ rings, when the patient was given adequate estnn 
therapy We have seen patients with marked hypertrophic changes in 
the spine or knees lose the pains, which were presumably due to these 
hypertrophic changes, w hen trauma was removed and proper nutrition 
gnen It does not seem to us that the hypertrophic lesions seen by 
x ray plays any convincing part in the causation of pain unless the 
changes are excessive. One sees marked arthritic changes in the spine, 
for instance with a history of no pain, and on the other hand, con- 
siderable pain may be present but little change is seen by x-ray The 
cause of the pam may be one of the factors already mentioned, such as 
etrrn deficiency, nutritional deficiency , or even infection plus trauma 
In addition there may- be a history of marked fanguc, postural joint 
*tram, obesity from overeating of the wrong foods with undereating 
of the protective foods 

When the knees or hips are involved, the disease cannot be treated 
lightly, Normal use of already damaged v eight-bearing joints will 
aggravate the damage as the years pass A once damaged joint will de- 
generate more rapidly than one not damaged In addition to the general 
measures the cardinal principle of treatment is to keep the jiaDent off 
his feet when there is pam in the hip or knee Though cartilage is 
known to have little power of repair, the inflammatory changes in the 
other joint structures may often be arrested as indicated m the follow- 
ing example 


A patient, now 70 jean old was seen fifteen yean am for the 
Sie came to the office in a wheel chair pushed by her husband and she moved 
She had had involvement of ihe right hip for at least five^ean. 
Sue Had been overweight and had eaten an adequate diet. The ennd aim'll 
P^ted to have waned at the menopause, but she ™ svd?p2 tlT^T Z 
baa less than JO per cent of normal motion in the right Mo The mnr,^ ^ 
*"r shoved a flattened head of S, 
w *°tnt *P*ce. She was a very cooperative patient and truhM «■« j ° , or 
P°®Me to get well Ordinarily in fisc yearTnS, a na^t u.lU^ 
bmp still has a great deal of pain, and the disability has marl,e<li'' n ^ * gK V' 
£« ; «*"* y«n now *e ha, used nether crutchonoT "F“ cd 

He hip \Vh,lc die was g.ven various types of medianon/wel^m 
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her improvement was due to the fact that she was willing over a long period of 
tune to go to bed whenever she had pain, and to stay there until the pain passed 
At first she was in bed a great many weeks As the years passed, she would 
occasionally have to go to bed for only a few days at a time She had learned 
that her damaged hip, if used beyond a certain point, would always give pain, 
but she had become very alert to recognizing stiffness after sitting as the first 
evidence of increased jomt irritation She would then spend a few days in bed, 
and would be able to be active with restrictions for some weeks before having 
to do the same thing again 

Patients without the marked disability present in this patient will 
often recover almost normal walking capacity under such a program, 
because the reserves of the joint seem to be as great as the reserves in 
other organs and a patient can be fairly active m spite of a good deal of 
joint damage This attitude is similar to that taken in heart disease, in 
which the patient has to build up his cardiac reserve and then learn to 
live within il We have other patients who had had similar records 
Some have taken thyroid or estnn, others have needed to watch their 
diet or their bowels carefully and take supplementary vitamins, but 
they all have kept off their feet when there was pam or stiffness Pa- 
tients with hypertrophic arthritis often tend to be overweight while 
those with rheumatoid arthritis tend to be underweight It seems im- 
portant to put weight onto the latter and to take weight off of the 
former However, we are convinced that the removal of weight by 
dieting must be done slowly, carefully, and with great stress on pro- 
tective foods and supplementary vitamins The removal of weight 
seems to help definitely the nutrition in joints and it also serves to 
remove m part the trauma that overweight puts onto already damaged 
weight-bearmg joints Thus again stress needs to be laid on treating 
the patient’s general condition as well as his joints 
Although many cases of arthritis will respond to the therapeutic 
program which has been outlined, not all will do so We cannot reverse 
the process and expect to regain a normal joint in any case m which 
definite damage has been done In such instances the patient has to 
learn to live within his limitations, although those limitations may be 
lessened by the orthopedic surgeon We do bebeve that this mula- 
angled and varied approach to the treatment of joint diseases gives us 
fewer failures than we have had in the past 
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SURGICAL INDICATIONS AND TREATMENT OF PRIMARY 
CANCER OF LUNG, BRONCHIECTASIS AND 
LUNG ABSCESS 


John W Strieder, M D * 

PRIMARY CARCINOMA OF THE LUNG 

The increasing frequency with which cancer of the lung has been 
reported as a cause of death in recent years has aroused considerable 
speculation whether the increase represents a real change m the inci- 
dence of this form of malignant neoplasm or is merely the result of 
improved methods of diagnosis in combination with a more careful 
search for a disease that has attracted attention because it is reported 
more frequently than it has been in the past. Dorn states that between 
1914 and 1930 the death rate from cancer of the lungs and pleura in- 
creased by nearly 400 per cent, as compared with an increase of 20 
per cent for all forms of cancer combined Slightly more than 8000 
new cases of primary cancer of the lung are diagnosed and receive 
treatment for the first time each year Recently it has been shown 
that the lung ranks second only to the stomach as the primary site of 
cancer 

Any male patient of middle age or beyond, who develops cough and 
expectoration, with or without hemoptysis or blood-streaking, and 
who cannot be shown to have tubercle bacilli m the sputum, should 
be considered to have bronchogenic carcinoma until it is proved un- 
equivocally that there is some other reason for his symptoms 

Diagnostic Procedures —Roentgenography —The first step leading to 
diagnosis is a roentgenogram of the chest. In most cases, this simple 
procedure suggests the diagnosis either by indirect evidence, such as 
atelectasis of a lobe or lobes due to an obstructive bronchial lesion, 
or by the more positive evidence of an infiltrative hilar lesion or paren- 
chymal tumor Alexander states that despite the prevaihng impression, 
most circumscribed mtrathoracic neoplasms are intrapulmonary and 
malignant All pulmonary abscesses and suppurative lesions should be 
considered as resulting from bronchogenic carcinoma In general, one 
may say that the roentgenogram shows the tumor, which may be rela- 
tively tiny, less frequently than its result, which usually predominates 
in the clinical picture In rare instances, the roentgenogram is negative 
Bronchoscopy —The second step by which a positive diagnosis can 
best be made before operation is almost always bronchoscopy Various 

* Assistant Professor of Thoracic Surgery, Boston University School of Medi- 
cine, Boston, Massachusetts, Visiting Surgeon m Charge of Thoracic Surgery, 
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authors have stated that a positive diagnosis by bronchoscopic biopsy 
can be made in from 60 to 75 per cent of cases If one takes into 
account the indirect bronchoscopic evidence of fixation, broadening of 
the carwa or bronchial deformity', a presumptive diagnosis may be 
made m as high as 85 per cent of cases 

Aspiration Hiopsy —The introducDon of a needle directly into the 
tumor under fluoroscopic guidance, for the purpose of obtaining a 
plug of tissue for biopsy', has been advocated b>' some clinics In my 
opinion, this procedure is useful in a limited number of peripheral 
tumors. It is not, however, entirely without hazard since deaths from 
air embolus have been reported It has also been objected to on the 
theoretical grounds of secondary seeding of the needle track with 
cancer cells There is, also, always the possibility of pleural contamina- 
tion should the area needled be infected 

Examination of Pleural Fluid for Tumor Cells ( Mandelbatmi Test ) 
—Whenever there is a pleural effusion, it should be completely as- 
pirated and the entire amount centrifuged The resulting sediment is 
fixed and examined for tumor cells. If tumor cells are found, the case 
is inoperable. If the fluid is bloody', it usually means invasion of the 
visceral and parietal pleura by the growth and also denotes inopera- 
bility 

Exploratory Thoracotomy —The problem of what advice to give in 
the 25 per cent of cases without a positive diagnosis is an important 
°ne. In Graham S opinion, the answer is generally fairly simple. If there 
is a reasonable suspicion of carcinoma, an exploratory thoracotomy 
should be performed without delay, for in this way many hves can 
be saved Too often the advice of the physician has been to wait to 
see if anything happens Nothing is gained by this delay, and the usual 
result is another victim 


Treatment —It is now generally recognized that the ideal in the treat- 
ment of primary cancer of the lung is its surgical extirpation by total 
pneumonectomy In rare cases, lobectomy may be used, but, as in 
cancer surgery in general, only by the sacrifice of the entire organ 
can one hope to achieve the greatest number of cures 
To my knowledge, there has never been an authenticated case of 
bronchogenic cancer that has been reported as a five-year cure as the 
result of radiation therapy Ic has a limited sphere of usefulness as a 
palliative measure and me) be used in certain inoperable cases. 

An analysis of the risks involved in total pneumonectomy reveals 
an encouraging trend for an operation that must be considered to be 
rcchmcall) stall in its developmental stage. It is of interest that the 
mortalit) figures in three widel) separated clinics are strikingly similar 
graham reports three deaths ,n his last twenty-five cases, a mortabn 
Z. iT S er , cent - and Ricnhoff states that m a senes of twenty-three cases 
he had three deaths, a mortally of 13 per cent. In our lnst twe^ 
M cases at the Massachusetts Memonal and Boston Ciy Hospitals 
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we have had two deaths, a mortality of 9 per cent. Such mo. 
figures are reasonable ones, and should bring home the fact i 
medical profession that the operation of total pneumonectoir 
primary cancer does not carry with it an enormous operative i 
has been generally believed It should be remembered that w 
operation the risk is 1 00 per cent. 

The question of the age of the patient frequently enters into s 
sideration of operability At the present tame, there would app 
be no empirical age limit The general condition, and particular! 
of the cardiovascular apparatus is more important than the chror 
cal age 

Inoperability —From an analysis of current statistics and m j 
experience, only 10 to 25 per cent of cases of bronchogenic care 
are operable when first considered for surgery, a sad reflection 
ability of physicians to recognize this relatively frequent disease 
early and favorable states 

The reasons for inoperability, which, as a corollary, mean 
diagnosis and advanced disease, are based on certain findings 
findings have been summarized by Graham as follows 

1 The presence of bloody fluid This usually means invasion 
visceral and parietal pleura by the growth In most cases, the pr 
of clear effusions also means inoperability, and the finding of 
cells in such effusions makes it certain 

2 Paralysis of the corresponding half of the diaphragm, as 
mined by fluoroscopic examination This usually is due to inva£ 
the phrenic nerve 

3 Paralysis of the left vocal cord in cases of left-sided branch 
carcinoma This usually denotes invasion of the left recurrent 
as it passes under the arch of the aorta 

4 Severe pain in the thoracic 'wall or down the arm This is 
sign and generally is evidence of involvement of intercostal nei 
of the brachial plexus The presence of a moderate amount o. 
however, should not preclude an exploratory operation 

5 Bronchogenic evidence of extension of the tumor into the ti 
This usually contraindicates pneumonectomy, although occas 
it is possible to remove even a part of the wall of the trachea 

6 The presence of distant metastases In exceptional cases, ; 
prove justifiable to remove both the lung and a sohtaiy metasi 

BRONCHIECTASIS 

In a recent paper, Riggins concludes, “The morbidity and me 
of untreated and medically treated bronchiectasis is such tl 
physician who routinely advises young adults xvith operable 
chiectasis against surgery is assuming a grave responsibility anc 
probability renders his patient a great disservice ” 

That bronchiectasis is a surgical disease and that most patit 
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whom it is discovered should be considered for lobectomy or pneu- 
monectomy is corroborated in a study presented by Perry and King 
Basing their conclusions on a follow-up of 400 patients, these authors 
show that in a twelve-year study the mortabty in the nonsurgically 
treated cases was 26 per cent, 41 per cent of these patients dying within 
five ) ears of onset and 15 per cent bving twenty years or longer after 
onset Of the patients who died, 78 per cent died directly from their 
disease Some statistical evidence supports the view that patients who 
develop bronchiectasis before the age of ten do not live beyond the 
age of forty Thus, of persons with the onset in the first decade only 
9 per cent were hvmg at the age of forty or over Of the fifty-nine 
patients who reached the age of forty or over, m only 15 per cent 
was the onset in the first decade. The operative mortabty in 122 
modem type lobectomies performed on 116 patients was 3 per cent. 
The working and living capacity of the traced living patients was 
considered to be excellent m 67 per cent of the surgical group and in 
38 per cent of the nonsurgical group 
The nonsurgical treatment of bronchiecstasis is only palliative and 
because of the low operative mortabty rate, simple lobectomy should 
be advised without hesitation. Even with bilateral disease the risk in 
bilateral lobectomy— of course in two stages— is frequently not too 
great Children stand thoracic operations exceptionally well, and 
lobectomy early in life is almost certain to obviate the hazards of 
bronchiectasis that such children must face if they grow to adolescence 
°r adult life with nonsurgical treatment 
Diognojtic Proceduret^-1 Bronchoscopy —All patients suspected of 
having bronchiectasis should have bronchoscopy performed during the 
course of the work-up Bronchiectasis is notoriously secondary to 
rmuors, strictures and foreign bodies and frequently the true situation 
J® revealed only during the course of the bronchoscopic examination. 
Moreover, the localization of the disease by the bronchoscopic visuali- 
zation of the lobar or segmental bronchi from which purulent secre- 
Qons arc draining is of great value in determining operability and plan- 
ing the surgical program. 

2 Bronchography —The only certatn procedure by which a diag- 
nosis of bronchiectasis may be made, and its extent determined, is by 
the introduction of iodized oil into the tracheobronchial tree and the 
nakmg of bronchograms. Before any surgical program can be planned 
noccd before it can be determined if surgery is indicated, good bron- 
nnogram, m Ust be made. There are several technics bv which iodized 
wi is introduced in bronchography These include the intratracheaL 
transtracheal and supraglotoc methods, all of which are in common 

bt JhcT° US Cl,niCS Wdny a '? 00d bronch °grams may be obtained 
nLm a pmwr experienced with any of them Because of its sim- 
plicity the intratracheal catheter is used in my clinics, hnr „„ 
eaderatum is the adequate filling of all five lobes £f the lung£ Mmy 
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of the early disappointing results m the surgery of bronchiectasis are 
directly attributable to undertaking surgery on the basis of poor or 
inadequate bronchograms 

The procedure is painless, although, at times, arduous for both the 
patient and the operator, but it must be persevered in to achieve the 
desired result It does not require hospitalization Not infrequently 
two or more sittings are necessary before complete and satisfactory 
bronchograms are obtained 

Treatment —Surgical —Operation should not be undertaken on febrile 
patients who are in the acute or subacute phases of a pneumonias 
which frequently complicates bronchiectasis and often is the incident 
which first leads to the diagnosis Nor should afebrile patients, who 
have copious foul sputum, be considered for immediate operauon 
Bitter experience in the early days of this type of surgery has demon- 
strated that disaster follows such misguided efforts because of the com- 
plications of infection of pleura, mediastinum or chest wall due to the 
presence of virulent anaerobic organisms in this phase of the disease 
These patients should be prepared for surgery, as will be discussed 
below under nonsurgical treatment. 

Assuming the patient to be under 35 to 45 years of age, and other- 
wise presenting no serious contraindications in so far as his general 
condition is concerned, the indications for and types of operation may 
be considered under the following headings 

1 Unilobar disease Bronchiectasis localized to one lobe or a seg- 
ment of a lobe is the ideal indication for surgery In this situation, 
lobectomy or partial lobectomy (segmental pneumonectomy) may be 
recommended with the expectation that the operative mortality will 
be less than 3 per cent, and the chances for complete cure close to 
100 per cent. As has been suggested by the foregoing, disease localized 
to a definite anatomical segment of a lobe, as the lingula of the left 
upper or the dorsal or basal divisions of the lower lobes, may be 
treated by partial lobectomy, thus conserving normal pulmonary tissue 

2 Multilobar disease (a) Umlateral If bronchiectasis is found m 
more than one lobe of the same lung m such combinations as the right 
middle and lower lobes, or the left lower and lingula of the left upper, 
double lobectomy or lobectomy and hngulectomy may be undertaken 
with little more risk than for single lobectomy If all lobes of a lung 
are involved, total pneumonectomy may be offered Here again, the 
nsk of operation is perfectly respectable— certainly no more than 10 
per cent and probably less than 5 per cent 

(b) Bilateral Bilateral lobectomy, in stages, is frequently performed 
for bronchiectasis It is now considered routinely in planning the sur- 
gical program of suitable bilateral cases Such combinations as both 
lower lobes, right middle and left lower lobes, right lower lobe and 
lingula of left upper lobe, or right lower and middle and left lower 
lobes have been repeatedly successfully treated by lobectomy in staged 
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operations. Even four-lobe disease (right middle and lower and left 
lover and lingula) has been, occasionally, successfully treated by 
excision As might be expected, however, bilateral lobectomy is asso- 
ciated with considerably higher mortality since it subjects the patient 
to two major operations after the first of which he must convalesce 
with disease remaining in one or more lobes 
Nonswgtcal — Although surgery is the treatment of choice in bron- 
chiectasis, much can be done to palliate the distressing symptoms of 
the disease in patients who, because of age, general condition or other 
serious contraindications, must be denied the benefit of lobectomy 
or pneumonectomy Some of these therapeutic measures are also of 
great value, as mentioned above, in preparing patients for surgery, 
when it must be postponed because of the excessive amount and foul 
character of the sputum, or because there has been an acute exacerba- 
tion of the pneumonitis that so frequently complicates bronchiectasis 
In this category, he postural drainage, bronchoscopy and penicillin 
inhalation. 


1 Postural drainage is probably the most important single adjunct 
in the preoperative or palliative treatment of bronchiectasis It may be 
earned out continuously or intermittently as indicated under Lung 
Abscess. To be effectual, it must be dependent in the sense that the 
mouth must be lower than the portion of the bronchial tree to be 
drained. This may be accomplished by hanging over the side of the 
bed or a table, or, if it is to be continuous, when the patient is confined 
to bed, the foot of the bed may be elevated For ambulatory patients, 
it should be practiced in the morning on arising, before each meal and 
at bedtime. Faithfully carried out, it will usually result in a reduction 
°f the amount and fetid character of the sputum 

2 Bronchoscopy The bronchoscopic aspiration of secretions at 
weekly intervals for a senes of five or more treatments will frequent!} 
™ucc, temporarily, the amount of the sputum and render it less foul 
While m no sense curative, it is often distinctly beneficial to the in- 
operable patient, and is an aid in the preoperative preparation of pa- 
tients, when surgery must be delayed because of copious foul sputum 
and/or a febnle state. 


3 Pemallm inhalations While the inhalation of finely nebulized 
Penicillin vapor is of too recent institution to be judged critically in a 
mtticiently large number of cases to be of statistical significance, there 
™ nc 5 t0 “pst its value preoperaovelv and postoperanvely and 
^ cases of complicating pneumonias. Inhaled from a special nebulizer 
m amounts of 20,000 to 50 000 umts every three houm, we hav^oT 
^tved that the sputum will lose its foul character vithm a days 

penen™ fe " Wth wfuch ^ had personal ex 


*n 4 ount r of h3S b “ n a m OCated “ a method of controlling the 

cunt Of sputum m inoperable patients Our experience xvith this 
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form of therapy has been limited, but while we have observed tem- 
porary improvement in a few cases, there has always been recurrence. 
Riggins has pointed out the hazard of fibrosis and chronic indurative 
pneumonitis inherent m this method of treatment. We believe it has 
little to recommend it, and much to condemn it 

LUNG ABSCESS 

Lung abscess is a common disease but until the middle 1930’s it was 
largely considered to be a medical problem, and the mortality ranged 
as high as 60 per cent, as reported by various clinics While it is true 
that infected emboli lodging in the pulmonary circulation may result 
in abscess formation, it is now generally accepted that the typical 
putrid lung abscess is the result of the aspiration of the proper sorts 
of infected material Thus, while the introduction of the ordinary 
pyogens into the bronchus of a dog will have no effect, the intro- 
duction of the scrapings from pyorrhea pockets from the human mouth 
containing a mixed flora of anaerobes, will result m the formation of 
putrid lung abscess with a high degree of frequency Although per- 
haps 20 per cent of lung abscesses will result in spontaneous cures, the 
disease is now generally regarded to be primarily of surgical potential 
and should be so regarded from its inception. 

Diagnostic Procedures —Sputum Examination —As in every instance 
of pulmonary disease in which there is sputum, this important secre- 
tion should be subjected to repeated examinations of concentrated 
pooled specimens for tubercle bacilli Foul sputum may occur in rare 
cases of chrome cavernous pulmonary tuberculosis On the other hand, 
occasional acid fast organisms may be present in the purulent secre- 
tions of a lung abscess, but it has been pointed out that this may 
represent sequestration of old healed foci of tuberculosis that chance 
to be in the field of pulmonary suppuration Consequently, the find- 
ings of a few acid-fast bacilli once or twice m a series of examinations, 
while adding to the complexity of the problem, does not necessarily 
mean that the situation which must be met is not that of true lung 
abscess It does mean, however, that the physician must be doubly alert 
m evaluating the evidence A wide variety of other organisms, includ- 
ing most of the common mouth flora, is invariably present m the 
sputum The anaerobic streptococcus is a constant finding and spiro- 
chetes and fusiform bacilli can usually be demonstrated in freshlv 
collected specimens Elastic fibers may be present indicating tissue 
destruction, but they are also present m the sputum a rising from ulcer- 
ative lesions of the larynx and trachea 

Roentgenography —One of the most important diagnostic aids m 
lung abscess is the roentgenogram By this means, the demonstration 
of a cavity with a fluid level in the apex of the lower lobe is of prime 
significance For purposes of localization, therefore, exposures should 
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be made m the anteroposterior and lateral positions Such a finding, 
with a surrounding zone of increased density, in the absence of tuber- 
cle bacilli in sputum which is foul, is strong presumptive evidence, al- 
though cysts, encapsulated empyema and certain bronchogenic can- 
cers with necrotic centers may cast shadows indistinguishable from 
that of abscess The technic of making the anteroposterior exposure 
with the patient reclining with the affected side uppermost, often 
serves to confirm the presence of a fluid level by making its direction 
parallel to the long axis of the body Taking the roentgenograms early 
in the morning, before the patient has had an opportunity completely 
to evacuate the contents of the abscess cavity, is another method 
whereby fluid levels may be demonstrated 
As a matter of fact, only in about 50 per cent of cases can one dem- 
onstrate a cavity and a fluid level, which combination depends upon a 
patent communicating bronchus or, at least, air and pus in the cavity 
In many instances, the cavity is filled with sequestrum or debris, or 
is obscured by the dense surrounding pneumonitis. Under these cir- 


cumstances, recourse may be had to a senes of laminograms to demon- 
strate the suspected cavitation. 

Dunng the early acute stage, a cavity may not be demonstrable 
since the process is essentially a pneumonic area which it resembles in 
the roentgenogram. Actually, the modem concept of the disease, which 
tenders earlier drainage imperative, frequently leads to operation with 
out positive roentgenograpluc evidence of cavitation. 

On the not infrequent occasions when the abscess cavity is located 
m t * )e °Pex of the lung, it may be differentiated from tuberculosis with 
Breat difficulty, although m these circumstances the physical signs of 
tuberculosis and the assiduous examination of the sputum for tubercle 
bacilli usually will aid in the differential diagnosis. 

Bronchoscopy —Every case of lung abscess without exception must 
be examined bronchoscopically in order to rule out an obstructing neo- 
plasm, stricture or foreign body as the cause of the abscess The bron- 
cnoscopic examination also serves as a valuable localizing maneuver 
since the bronchoscopist oho should, preferably, be the thoracic sur- 
Bfon, is frequently able to observe pus exuding from a particular bron- 
rR ij hlCh dnwis the suspected bronchopulmonary segment. While 
tile older concept of drainage of a lung abscess bronchoscopically is 
now realized to be impossible of accomplishment, the bronchoscomst 

mucoLTr r r n ' ly ,mpr0l u dnun3ge dow ” swollen 

nom mT e l 0r " mov ; m S obstructing granulations Secre- 

logicaTstu dy° * ^ br ° nchus f ° r 

tt^ h £ Sr ‘ ,p u y ~? V l th thC f XCCptl ° n of the demonstration of a 
blocked bronchus leading to the suspected area fh* . r 7 

'?dtzed oil into the bronch.al tretTs b^ ‘ Z ? 

definitn e value in the diagnose, of lung abscess If the ab£S s 
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oil will rarely, if ever, enter the abscess cavity Certain chronic ab- 
scesses, with a patent communicating bronchus, may fill well The 
value of the procedure, except in isolated instances, is dubious 
Aspiration —Attempts at needling the abscess cavity in acute putrid 
abscess are fraught with hazard, and mentioned ohly to be condemned 
In such circumstances, aspiration can serve no useful purpose, and the 
danger of causing a putrid empyema is so great that the procedure 
should never be undertaken 

Treatment.—' To Neuhof should go the credit of crystallizing the 
modem concept of lung abscess as being primarily a surgical disease, 
and of demonstrating that it may be safely treated m one stage with 
a mortality of about 2 per cent With the diagnosis established, then, 
and definitive surgical treatment the aim, the policy followed m my 
clinics is to bring the patient to a successful operation at the earliest 
moment when it is demonstrated that the case under consideration is 
one that will not heal spontaneously Procrastination is useless and 
hazardous in the great majority of cases 
With this in mind, all other forms of therapy should be considered 
tentative adjuncts until such a decision is arrived at. 

Rest in Bed —Obviously all patients with acute lung abscess should 
be confined strictly to bed 

Postural Drainage —Patients who are raising sputum m any amount 
should take postural drainage unless the general condition is so poor 
as to contraindicate it In order to be effectual, postural drainage is 
preferably undertaken m such a way as to be as continuous as possible 
Thus, if the disease is m the lower lobes, the patient should he 
continuously in the prone position with 12-inch blocks under the 
foot of the bed Various devices have been evolved to facilitate con- 
tinuous and intermittent postural drainage Singer has invented a bed 
which may be adjusted to any position For practical purposes, inter- 
mittent postural drainage is carried out at two-hour intervals during 
the day, and the patient is wakened once during the night The patient 
must be carefully instructed in order that effectual dependent drainage 
is obtained Putting the head over the side of the bed and coughing 
does not suffice Frequently, the patient will discover a position which 
produces the best drainage in his particular case 
Continuous Oxygen —Since anaerobes play an important part in the 
symbiotic infection in lung abscess, it has been recommended that high 
concentrations of oxygen be administered continuously by means of 
a suitable well-fitted mask Evaluation of this form of therapy is neces- 
sarily difficult, but the rationale seems reasonable We have used it in 
only one case in which there was temporary improvement but even- 
tual drainage It deserves further trial 
Drugs— In the past, a wide variety of drugs has been employed in 
the treatment of lung abscess The arsenicals, as used m the treatment 
of svphihs, have been extensively used while the sputum contained 
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spirochetes. However, it may be said that there has been no great 
preponderance of evidence m favor of one or another of these drags 
Recendy the ad\ ent of pemcdbn has altered this aspect of the prob- 
lem at least to some extent. We have observed 2 abscesses clear 
rapidly with vigorous penicillin therapy We have observed two others 
regress and then become stationary and require drainage In all cases, 
however, the sputum rapidly changed m character so that it was no 
longer foul The drag should be administered intramuscularly in doses 
of 15,000 units every three hours, a total of 120,000 units each twenty- 
four hours, as long as improvement continues it has also been recom- 
mended that penicillin be administered by the inhalation method using 
a special nebulizer actuated by oxygen By this method, 20,000 to 
50,000 units are inhaled m a fine mist every two or three hours, and 
is stated that effectual blood levels are attained concomitantly by 
absorption from the pulmonary circulation. If this method is used, 
however, Anderson beheves it should be supplemented by lntramus- 
c °lar penicillin as outlined above 

It is too soon to evaluate this form of therapy, but it should be 
used in all cases of lung abscess as soon as the diagnosis is made. Cer- 
tainly there has been improvement m the general condition in every 
““ we have observed The pitfall will be to prolong its use after it 
B no longer effectual 

Operative Treatment —Many operative procedures have been em- 
ployed with the development of thoracic surgery only to be dis- 
carded as their usefulness has been disproved These include phrenic 
interruption, various packs and plombages, thoracoplasty and pneumo- 
tnorax, the last being an extremely hazardous procedure with a um- 
ormly high incidence of putrid etnp>ema Operative procedures m 
056 today are discussed below 

1 Bronchoscopy —The diagnostic value of this maneuver has al- 
ready been mentioned The most bronchoscopy can offer as a thera- 
peutic measure is temporarily to improve drainage by the removal of 
granulations and shrinkage of the mucosa It can aid in the removal 

tospissated secretions which the patient is unable to raise himself 
tshould not, however, be expected to effect a cure, nor should it be 
persisted in as a defimtne form of therapy 

2 Cavity drainage (pneumonotomy) -As has been stated above the 

nation"”?* °/ ™T g sl \ W t CCkS to J thrcc month s for complete “local- 
mbn H. i 3 ? g abS f' SS b ' f0re "^making drainage has passed into 
% here “ 'T" w° Uh ° f k ma >' b = ^ted d.dacnc- 

* soon ai dra ' n , age ’ P rcf T b y ,n one ^ should be undertaken 
soon as it is evident that the lesion is not improving clmicatlv and 

Such 3 deCm ° n 15 u ™">' raben m 4 San rao 
cuSonSfT S' ° me treatment ’ 35 oodmed above, has begun A dis- 
mon of technic is not germane to this article. Suffix ,/L _ Z 
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in the hands of an experienced thoracic surgeon is not technical 
difficult Following early drainage, improvement is prompt and di 
matic m the vast majority of cases Packing of the abscess cavity up 
healing occurs is necessary, usually a matter of a few weeks 
3 Lobectomy and -pneumonectomy —In long-standing chronic a 
scess with extensive pulmonary destruction and associated seconda 
bronchiectasis total extirpation of the diseased lobe, lobes or lui 
offers the only hope of cure. While the mortality is somewhat high 
m this disease than for resections of the lobes or lung in bronchiectas 
for example, it is steadily being lowered and with the use of penial 
promises to be a thoroughly feasible undertaking with a mortality 
perhaps under 10 per cent. 

Complications.— Empyema — Perforation of the abscess which is ; 
most invariably peripherally located, extension of infection to t 
pleura, or ill-advised attempts at aspiration result in putrid empyen 
a common complication Promptly recognized and immediately treat 
by extensive rib resection and open drainage, a high recovery rate ( 
per cent) may be expected Temporizing measures such as aspirata 
or closed drainage result in a much higher mortality (50 per ceni 
Hemorrhage —Bleeding of varying degrees frequently occurs as 
complication of lung abscess due to the erosion or tearing of a vess 
It is frequently fatal As a desperate measure, emergency lobector 
may be attempted If the abscess has already been drained, ligation 
cauterization of the vessel or packing of the cavity usually will co 
trol the bleeding 

Spread of the Infection — Intrapulmonary bronchogenic spread 
the same or to the umnvolved lobes due to spiffing of infected seci 
tions is a complication resulting frequently in a fatal fulminating pne 
morntis or gangrene Penicillin has proved of value m this compile 
taon The complication will occur less frequently with early drainaj 
Cerebral Abscess— Metastatic spread of the infection to the brs 
by wa y of the vertebral veins is a not uncommon complication 
our experience it has been invariably fatal Recently it has been reco 
mzed that ligation of the intercostal veins at the tame of drainage of 
abscess is a necessary addition to the technic By this maneuver, t 
prevention of the spread of septic thrombi into the vertebral veins 
accompbshed 
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VITAMINS IN PRESENT DAY TREATMENT 


Harold Jeghers, M D , F A C P * 

There appears to be a growing tendency to regard vitamin de- 
ficiency as synonymous with nutritional deficiency This often leads 
to the erroneous concept that the treatment of any nutritional de- 
ficiency consists of the exhibition of one of the many multivitamin 
capsules or pills now so readily available Such an approach overlooks 
the correction of the basic dietary habits responsible for the deficiency 
and further does not distinguish between the use of natural and com- 
plete vitamin substances in contradistinction to the use of a limited 
number of crystallized or concentrated pure vitamins It is well to 
recall at this pomt that the vitamins now commonly used therapeu- 
tically constitute only part of the total vitamins known or still to be 
isolated and further that vitamins constitute only about a third of the 
forty or more nutrients required by the human body 

Nutrition is a relatively new and rapidly growing medical science 
There is every reason to believe that the practical application of nutri- 
tional knowledge will play an ever-increasing role m the medical prac- 
tice of the future Its potentialities for preventive medicine appear 
enormous There have been many pleas that the physician assume 
leadership m this field The praiseworthy results of the application of 
nutritional principles in the practice of pediatrics are well known 
There is much to be said for the continuation of these principles in 
the practice of adult medicine 

Proper nutrition has been accorded a place, along with heredity, in 
the control of longevity The literature contains cautious suggestions 
that long-continued inadequacy of diet may be a factor m the early 
development of degenerative diseases To be truly effective, proper 
dietary principles must be applied early and continued throughout 
hfe It has been aptly stated that the practice of geriatrics commences 
where the practice of pediatrics leaves off Any ill effects of a lifetime 
of incorrect diet cannot be righted, once old age is reached The family 
doctor should make every effort to promulgate this thesis It is earn- 
estly suggested that an inquiry into a person’s habits of eating and 
recommended dietary changes should be made a routine part of the 
annual health checkup now being widely recommended to the public 1 

The widening concept of deficiency disease to include deficiency of 
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Hospital and the Department of Medicine, Boston University School of Medi- 
cine, Boston 

Associate Professor of Afedicme, Boston University School of Medicine, 
Phvsician-in-Chief, Fifth Medical Service, Boston City Hospital, Assistant Phys- 
ician, Clinical Staff, E\ans Alemonal, Alassachusetts Afemonal Hospitals 

1294 


VITAMINS IN PRESENT DAY TREATMENT 


129J 


other nutrients than the vitamins and the application of this knowledge 
prophylacdcally as well as therapeutically constitutes at present the 
reallj intelligent approach to nutritional problems in present-day medi- 
cal practice. Although this clinic is limited to the use of vitamins 1 trust 
that the broader aspects mentioned above will be constantly kept in 
mind. 

CAUSES OF VITAMIN DEFICIENCY 


Ordinarily vitamin deficiencies are caused by an inadequate diet, 
which results most commonly when the major caloric intake is in the 
foim of refined foods such as white flour, sugar, lard and polished nee. 
Within recent years many of these refined foods have been nutnnonally 
improved or enriched by the addition of one or more vitamins or 
minerals. It is well to realize that ennehment of food is not yet uni- 
versal, that the number of nutrients added is limited, and that the en- 
nched foods now available sull do not equal natural foods in all 
respects. 


One not uncommonly hears expressed at present the belief that full 
use of the program of ennehment of foods will ultimately lead to the 
complete disappearance of nutnoona! deficiencies and the need for 
any knowledge of these disorders It is unlikely that such a utopia 
will ever be realized Furthermore, many factors other than the use 
of refined foods may produce deficiency disease, and these will always 
be present as long as disease exists. The long-continued use of an un- 
balanced diet of even natural foods may eventually lead to deficiency 
of one or more nutrients. Alcohol, by supplying caloric energy but no 
vitamins, has been and will continue to be one of the commonest 
causes of deficiency disease Therapeutic diets (such as elimination 
diets for allergic disturbances diets for reduction of weight, for peptic 
ulcer and gallbladder disease) if not properly supplemented often arc 
at fault. Numerous diseases by producing anorexia, vomiong or diar- 
tbea interfere with proper food intake or its absorption. The liver 
u ^sential in the storage, conversion or utilization of almost every 
vitamin and disease of this organ invariably leads to vitamin deficiency 
ever, increased metabolism and physical exertion increase the need 
W certain of thc B comp |e.x factors. Pregnancy lactation and rapid 
ne^Tr "' nnf f ehddhood and puberty' all strikingly increase the 
«eeo for nutrients as contrasted with more fixed requirements of 
frown adults The water-soluble vitamins are lost during excessive 

or P ol >r ia ' 0bsr ™ CClve >t undlcc - sprue, intestinal &. 
mM and pancreatic disease interfere with vitamin absorption Certain 

SSm tT B SUCH “ aIk011 mme f 03 ,nflnencc Gastrointestinal 

osorption. There is growing evidence that some vitamins are svnrhe 
£“d m the gut and that use of drugs which affect the , 

Ora may adversely affect tlus mechanism.’ Likewise 8 vimm" 1 

mmTS STbe d eC ^ ° f m the m£r3b0 >rsm of the Sa- 

thm the body This appears to be particularly true noth regard 



1296 


HAROLD JEGHERS 


to vitamin A 3 Abnormality of vitamin metabolism is being shown with 
increasing frequency to be the responsible etiologic factor in a wide 
variety of hitherto unexplained disorders This has been especially so 
with regard to certain skm disease It is thus apparent that vitamin 
deficiency will be an ever-present problem m medical practice and 
apparently one destined to become more complex rather than more 
simple 

Dental Causes of Vitamin Deficiency— A much neglected phase of 
medicine is the causal relation of inadequate dentition to nutritional 
deficiency This appears to be especially true in the elderly age group 
Many older persons and occasionally those from younger age groups, 
have difficulty chewmg solid food, especially meat, due to inadequate 
dentition Pyorrhea, loose teeth, dental canes, extensive dental extrac- 
tions, lack of artificial dentures or artificial dentures not used because 
of discomfort are common dental causes for vitamin deficiency I have 
been strongly impressed with this factor in evaluating the cause of 
deficiency syndromes in patients studied on the medical wards and m 
the outpatient department of the Boston Gty Hospital It is not un- 
common to find patients who for months to years have eaten no meat 
or other solid foods requiring much chewing Such persons should 
receive dental advice and an attempt made to correct this difficulty 
If for any reason this is not possible, advice should be given "with re- 
gard to soft or liquid foods that can be readily eaten but that will 
nevertheless be nutritionally adequate 

Ill-fitting dentures, aside from causing trouble in eating, may result 
m constant drooling of saliva Over a period of time this results m 
angular fissures at the comers of the mouth, varying degrees of labial 
change and even glossitis This syndrome is often mistaken for the 
changes produced by riboflavin deficiency, in fact Ellenberg nad Pol- 
lock 14 called it “pseudo-ariboflavmosis ” Treatment with vitamin B 
factors is of no avail and only suitable dental treatment will result in 
improvement The “pseudo-anboflavinosis” is by no means a rare 
condition 

DIAGNOSIS OF VITAMIN DEFICIENCY 

Recognition of vitamin deficiency depends on (1) a history of an 
inadequate diet or presence of some disease or physiologic disturbance 
interfering with full utilization of ingested food, (2) the presence of 
specific clinical symptoms and physical signs, (3) laboratory tests and 
(4) characteristic response to indicated vitamin therapy 

Laboratory Tests —On the whole there are but few specific labora- 
tory tests for the recognition of vitamin deficiency Furthermore, these 
procedures are complicated and but rarely available even m well 
equipped hospitals Youmans and Patton 4 have given a good discussion 
of them 

^ Impaired dark adaptation of the eyes as determined by a photom- 
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eter test and the lowered blood level of vitamin A and carotene mav 
be indicative of vitamin A deficiency 
Decreased urinary excretion of thiamine, macm and riboflavin, par- 
ticularly after a test dose, may be used to detect deficiencies of these 
water-soluble factors of the vitamin B complex Blood pyunc acid 
level is often used as an indirect measure of thiamine deficiency Vas- 
cularization of the cornea, as detected by use of the sht-lamp and 
corneal microscope, occurs in riboflavin deficiency but is nonspecific 
and produced by other means. 

Lowered or absence of vitamin C in blood plasma, and particularly 
a diminution or absence of vitamin C from the platelet-white cell 
fracoon of the blood, is highly diagnostic of vitamin C deficiency 
Decreased blood prothrombin level or increased prothrombin tune 
indicates hypoprothrombinemja, this is indirectly indicative of vita 
nvn It deficiency Bleeding is likely to occur when the blood pro- 
thrombin level reaches 3J to 15 per cent of normal. This test is available 
'n almost every hospital laboratory and should always be performed 
persons manifesting any disturbance likely to interfere with the 
absorption of the fat-soluble vitamin K. These situations include pro- 
longed high fever, neonatal period, chronic diarrhea, sprue, obstruc- 
tne jaundice, liver disease and pancreatic disease. 

Elevated serum phosphatase, diminution of blood phosphorus and 
specific changes m roentgenogram of bones arc laboratory proof of 
n <*«s (vitamin D deficiency) in children 
Clinical Symptoms and Physical Signs.— Diets arc complex and if de- 
jicient m one vitamin are likely to be deficient in others As a result, 
onp-continued use of deficient diets produces complex and multiple 
deficiency syndromes Even when one clearly defined clinical syn- 
drome seems to predominate, it is very likely that other deficiencies 
“J rB Present in subclirUcal forms In fact, treating a recognizable syn- 
drome with one pure vitamin with no change m the responsible inade- 
quate diet may eventually allow the subclnucal deficiencies to progress 
0 a recognizable degree. It is well to recall also that a short period 
f Kvere Vitamin depletion may produce a cluneal picture quite dif- 
Wn fr ° m tbc P rolon B ccl . bnt mlld > depletion of the same vitamin, 
urtiicrmore, the clinical syndrome prodneed in children by any 

adulc. Vltanim dcfic,enc > r ma > r bc d,ffcr ent from that produced in 

It is impossible in a paper of this type to describe m detail the 
Djnptoms and signs of all the clearlj delineated vitamin deficiency 
£? “ descr,bed numerous times' • and no doubt all doctors 
regarHw "TTf l ° r refcrence works to consult m this 

night hUmf u V , / V ‘ tamm dcfic.cncv syndromes mclnde 
tbliL ? neSS ’ P^rynoderma (hyperkeratosis folbculans) xeroph- 
m'k 1 . keratomalacia Daners disease, Wernicke’s ropn 

,PhCral bcn_ben heart disease,^^ 
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pellagra, macm deficiency encephalopathy, sprue, rickets, osteomalacia, 
ariboflavinosis syndrome, certain types of cirrhosis, and hemorrhagic 
hypoprothrombmemia It has been my personal impression, based on 
observation of clinical material at Boston City Hospital for the past 
twelve years, that the above syndromes were more frequent five to 
ten years ago but are still seen with a fair degree of consistency, and 
that they are by no means limited to persons addicted to alcoholism 
Furthermore, although the grosser degrees of vitamin deficiency have 
become rarer, milder and subclimcal, vitamin deficiencies are still very 
prevalent Unfortunately the members of this latter group are con- 
siderably more difficult to diagnose, and only by attention to clinical 
minutiae, a careful dietary history and prompt improvement with dis- 
appearance of clinical signs and symptoms following vitamin therapy 
can they be recognized 

Field and his associates 7 have given an excellent account of the 
features of atypical and mild pellagra Ruffin 8 has discussed the recog- 
nition of early deficiency states I have been particularly impressed 
with the appearance of the tongue as a key to the recognition of mild 
vitamin deficiency 9 The lingual papillae, especially the filiform papil- 
lae, appear to be sensitive to metabolic changes produced by vitamin 
deficiency, and tend to desquamate producing a tongue which is 
smooth and red in appearance At times it is scarlet red and suggestive 
of macm deficiency glossitis, or the papillae may be flattened and the 
tongue magenta in color, findings indicative of riboflavin deficiency 
More commonly the tongue is simply smooth due to loss of papillae 
and beefy red in color, a condition designated as atrophic glossitis 
Atrophic glossitis is frequently present m vitamin B complex de- 
ficiency, riboflavin deficiency, pellagra, pernicious anemia, Plummer- 
Vmson syndrome, sprue, pernicious anemia of pregnancy chrome 
dysentery, intestinal stricture or fistula, infestation with broad fish 
tapeworm and achlorhydria The presence of atrophic glossitis is an 
indication for therapy with liver extract or yeast. That the atrophic 
glossitis is often indicative of B complex deficiency is shown by the 
striking regeneration of papillae and restitution of the normal pinkish- 
white color of the tongue when proper therapy is instituted 

There are a wide variety of skin changes indicative of mild to severe 
vitamin deficiency These have been discussed m detail elsewhere 3 
Likewise, changes in the external membranes of the eye may give a 
clue to the diagnosis Mild thiamine deficiency may resemble neuras- 
thenia or chronic nervous exhaustion 10 With practice a surprising 
number of these clinical minutiae can be detected After proper 
therapy is instituted disappearance of these minor clinical findings 
should be periodically searched for as this constitutes suggestive evi- 
dence of their deficiency origin 

Dietary History —A reliable dietary history is difficult to elicit, and is 

much neglected phase of history taking The average physician feels 
ch more competent to take a history and evaluate system com- 
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plaints (eg., cardiorespiratory) With practice, however, one can 
become equally adept at evaluating diets and the patient s nutritional 
status. Some knowledge of food and nutrition of course is essential 
bnt this can be readily acquired There are numerous -well written 
monographs and shorter treatises available on this subject A knowl- 
edge of diet is useful not only in searching for deficiency disease, but 
m many other phases of medical practice (eg,, diabetes mellitus, 
obesity, underweight, nephritis and peptic ulcer) The development 
of potent therapeutic agents to control infectious diseases or endocrine 
disorders has tended to accentuate the search for better management 
of all types of metabolic disorders It is therefore likely that diet and 
nutrition will receive an increasing interest by the research worker 
The following outline, used on the Boston University Medical 
Services at Boston City Hospital as part of the general history, is 
suitable for securing a reasonable satisfactory dietary history 


DtETARl HISTORY 

Money spent per tveek for food 
No meals daily 
Highly seasoned foods 
Use of following foods 

(F) moderately (M) rarely (R) 

Meat 
Pork 
Live r 

Fah 

Soy beans 


Milk 

Buttermilk 
Cheese 
Ice Cream 
Puddings with Milk 


Whole Wheat Bread 
inched Bread 
Whole cereals 
Beans 


Bauer 

Cream 

Peanut batter 
Other fats 
Margarine 


Evaluate intake of diet with regard to following 
Excess (E) Adequate (A) 

^ one * Carbohydrate Fat 

Wtamin A B t C Niacin Riboflavin 
Hoes patient rake vitamin or mineral concentrates? 

Give a typical day s intake of food 

MotNIKo Noon Evening 

Sam 


Regularity of meals 
Where eaten 
Idiosyncrasies of eating 

never (N) idiosyncrasy (I) 
Potatoes 
White Bread 
Candy 
Sugar 
Pastry 

Refined cereals 
Rice 

Afacarom 
Spaghetti 

Green veg 
Other veg 
Citrus fruits 
Tomatoes 
Salads 

Other fruits 


Low (L) 
Protein 
Minerals Ca 


Fe 


lrTUr > of positive findings 
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Its use m conjunction with a set of tables giving the caloric value, 
as well as the carbohydrate, fat, protein, vitarran and mineral content 
of common foods m terms of househld measurements (ounces, cups, 
teaspoons, slices [of bread], one item of food [e g , one egg, one pat of 
butter] etc ) will enable the doctor to make a dietary estimate reliable 
enough for routine clinical use Tables of food values are widely 
available and can be readily secured for reference In 1941, the Com- 
mittee on Foods and Nutrition of the National Research Council pub- 
lished its recommended daily allowances for the various dietary 
nutrients (the so-called “yardstick for good nutrition”) 11 These rec- 
ommendations have been accepted and widely publicized by many au- 
thorities on nutrition Probably every physician has a copy of these 
recommended daily allowances for specific nutrients in his file since it 
has been reprinted frequently 

The patient’s dietary history can be evaluated by comparison with 
this recommended daily allowance Proper attention should be paid to 
factors likely to increase body metabolism, interfere with gastro- 
intestinal absorption, increase vitamm loss, or impair liver function 
Under such circumstances vitamin deficiency may result even though 
a theoretically adequate diet was eaten Inquiries should be made con- 
cerning the amount of alcohol consumed Alcoholic patients are es- 
pecially likely to consume an inadequate diet 

Patients often have trouble remembering the details of their diet 
With ambulatory patients not critically ill it is very helpful to have 
them keep a careful food diary (type of food, amount and how pre- 
pared) of all food eaten for a week and postpone the evaluation of 
their diet until the next meeting They should be expressly cautioned 
against any change in their eating habits while under this survey With 
patients admitted to a hospital, or with those critically ill and in need 
of immediate therapy such a plan is not feasible and one must depend 
entirely on the patient’s story 

Inquiry should be made as to the amount of money spent per person 
per week for food and whether meals are eaten at home or in a restau- 
rant. Smith 12 has given some excellent advice for those who eat away 
from home The paper by Guy 38 contains much practical advice with 
regard to diets Idiosyncrasies of eating often are the cause of vitamin 
deficiency There are many erroneous ideas concerning nutrition 
widely prevalent which need correcting A typical example encoun- 
tered recentlv was the housewife who separated the heavy cream 
layer from milk each day and discarded the skim milk portion because 
of the belief that all the nutrients in milk were contained m the cream 
layer She was entirely unaware that the skim milk contained protein 
and minerals 

The dietary history form is arranged so that the first column lists 
foods rich m protein, the second foods rich in calcium, the third items 
high in carbohydrate, but poor in vitamins and minerals, the fourth 
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whole grains rich in vitamin B complex, the fifth foods rich in fats 
and lastly the vegetables and fruits. Persons who consistently avoid 
foods m anv column except the third are more likely to develop a 
vitamin deficiency than those who select foods from each general 
group 

One must never fail to inquire whether the patient takes vitamin or 
mineral tablets, or capsules or concentrates as supplements to their 
diet. The patient must be impressed with the fact that the daily use 
of a vitamin capsule does not compensate for an inadequate diet. Cor- 
rection of dietary habits is a more logical approach to this problem 
than attempts at elaborate supplementation to a basically poor diet It 
is in this manner that physicians can counteract the prevalent belief 
that daily ingestion of a polyvitamin capsule makes any diet an ade- 
quate one. 

treatment of vitamin deficiency 


The principles of treatment of vitamin deficiency are relatively 
simple, and satisfactory therapeutic results usually follow rational use 
of the available methods or agents Satisfactory treatment will, how- 
ever, be conditioned by the accuracy of the clinical diagnosis and 
dietary history, and the ability to control underlying disease or phy- 
siologic conditions likely to interfere with absorption or metabolism of 
the diet and vitamins used 

Diet— The very essence of the control of any vitamin deficiency is 
the correction, if at all possible, of the dietary defect responsible for 
producing the deficiency Whde this may not be essential for control 
of acute symptoms and signs it is essential if relapse is to be prevented 
•o the future. Occasionally some disease exists which requires a special 
but unbalanced diet Under such circumstances the unbalanced diet 


most be supplemented with natural vitamin concentrates of the proper 
kmd and of potency sufficient to compensate for the dietary defect 
Vitamin A.— The recommended daily allowance of vitamin A for the 
adult u 5000 V ST or international units. The majority of the capsules 
now available contain this dose For special therapeutic purposes cap- 
containing 25,000 or 50,000 units are available. Vitamin A is in- 
dicated in the treatment of night blindness, xerosis and phrynoderma 
u is likely that either prolonged low grade vitamin A deficiency or 
“me disturbance m the internal metabolism of this vitamin (dysvitam- 
W05 's A) may be the responsible edologic mechanism for a variety 
Df skin disorders The literature contains claims 3 that Daner s disease. 
Pityriasis rubra pilaris, ichthv osis Sjbrgen’s syndrome, dry skm, dry- 
itss and brittleness of hair, brittleness of nails, lichen spinulosis, verrnx 
^wea, keratosis blcnorrhagica, callosities and acne may be in whole 
“ r m part produced by this mechanism. Its importance in Daner’s dis 
~f e a PPears to be best substantiated in this regard For others of these. 

nZTr StUd '“ Use of v,Qmm A for the treat- 

cnc ot h> pertension and color bbndness is not generally accepted 
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Night blindness and xerophthalmia respond readily to moderate 
doses of vitamin A (10,000 to 20,000 units) continued for several 
weeks to two months or more Skm lesions attributed to vitamin A 
deficiency or dysvitaminosis A for the most part respond slowly to 
therapy and require large doses orally (50,000 to 200,000 or more 
U,S P units per day) for months and perhaps years When large doses 
are required, capsules of 25,000 or 50,000 units should be prescribed 
Persons with dysvitaminosis A may require large doses of vitamin A 
to maintain improvement Parenteral vitamin A therapy is but rarely 
indicated (eg, in sprue, chronic diarrhea, obstructive jaundice, dys- 
vitaminosis, cehac disease and pancreatic disease) Both bile and pan- 
creatic lipase are necessary for its proper absorption. 

B Complex Vitamins —The B vitamins include thiamine, riboflavin, 
macin or niacinamide, pyndoxme, pantothenic acid, choline, inositol, 
para-aminobenzoic acid, folic acid, biotin and perhaps others Although 
almost all of these are available commercially in synthetic form, only 
thiamine, riboflavin and niacin have well established uses in clinical 
practice There is a growing but still controversial literature con- 
cerning the others 

Thiamine, riboflavin and macm are prescribed by weight The 
recommended dosage for therapeutic purposes should be at least 
several times the optimal daily requirement as recommended by the 
Committee on Foods and Nutrition of the Natonal Research Council 11 
For example, a 70 kg man, moderately active, needs 1 8 mg of thia- 
mine, 2 7 mg of riboflavin and 18 mg of macin daily For gross de- 
ficiency of these vitamins, 10 to 30 mg of thiamine, 5 to 20 mg of 
riboflavin and 100 to 300 mg of macm could be prescribed Ordi- 
narily these vitamins are given orally in daily divided doses Where 
indicated they may be given parenterally Parenteral preparations are 
commercially available which contain adequate amounts of thiamine, 
riboflavin, macm, pyndoxme and calcium panthothenate Niacinamide 
is commonly used m place of macm (nicotinic acid) unless the vaso- 
dilator effect of the latter substance is specifically desired The thera- 
peutic dose of the B vitamin should be continued for one to several 
xveeks or until the clinical deficiency is corrected, after which the 
amount required daily can be reduced to the optimal daily require- 
ments 

While the synthetic B vitamins are indicated in the treatment of 
gross deficiency syndromes it is well to supplement the therapeutic 
regimen with one of the natural sources of the complete B complex 
If the ordinary daily diet is to be supplemented, vitamin B complex 
m natural form is preferable to a capsule containing a limited number 
of the synthetic B vitamins 

Natural Sources of B Complex —There are a number of natural sub- 
stances containing all the members of the vitamin B complex These 
>nclude liver extract, wheat germ, brew ers’ yeast, autolvzed yeast and 
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nee polishings Wheat germ can be mixed with cereal The vitamin 
content is listed on the package usually in terms of thiamine and ribo- 
flavin and from this one can judge the daily amount required 
Oral liver extract preparations ore relatively expensive and are not 
commonly used as a source of B vitamins Parenteral liver extract, 
however, is widely used for this purpose It is commonly stated that 
crude liver extract (fewest U.S P units of antapemicious anemia factor 
per cubic centimeter) is a better source of the B vitamin than concen- 
trated lu cr extract. The recent study by Clark 16 would seem to indi- 
cate that both are comparable m their vitamin content He found the 
averaged values of seieral concentrated liver extracts containing 15 
units of antipemicious anemia factor per cubic centimeter was 0 55 
wg of riboflavin, 4 8 mg of niacin and 1 97 mg of pantothenic acid 
Per 5 cc., while comparable preparations of crude kver extracts con- 
taining 2 units of antipemicious anemia factor per cubic centimeter 
contained 0 28 mg of riboflavin, 4 13 mg of niacin and 1 81 mg of 
Pantothenic acid per 5 cc. It is well to recall that the thiamine content 
°f Parenteral liter is negligible Therefore, thiamine should be given 
n addition if liver extract is the mam source of vitamin B complex 
therapy 

Autolyzed brew ers’ yeast is a good source of vitamin B complex. In 
°ur experience at Boston Gty Hospital it has been most acceptable to 
Patients when given dissoh ed in boiling hot water In this form it re- 
sembles beef bouillon. Dosage can be judged from the analysis on the 
container using the thiamine and riboflavin content as a guide 
Brewers’ yeast, powdered or in tablet form, is probably the most 
satisfactory source of vitamin B complex for oral use. Potencj vanes 
t^th different brands Many patients have trouble taking the number 
' cast tablets recommended and prefer the yeast powder instead 
-Pies 6 has recommended its use in a mixture of 20 per cent dried 
brewers’ yeast by weight and 80 per cent peanut butter This is a 
Palatable mixture. It is also common!} mixed in milk, chocolate mdk 
makes or malted milk shakes. The two following milk mixtures have 
been extensively used at Boston Gty Hospital in treatment of patients 
' Vlt " nutritional deficiencies They are particularly desirable for pa- 
rents unable to chew solid food, for use during acute illnesses or to 
PPlement other diets The formula for the skim mdk mixture as 
n ? kes a volume somew hat more than a quart, the use of 16 m- 
c”? 01 24 ounces of skim milk makes 1 quart. Mixing increases the 
volume. The sodium chloride content is less than 2 gm. per quart 
m th “ f aV ;° rcd Wlth , c h° c °lfe syrup which is not included 
fat. d “r^ Ca C f a 0nS f Sl f ' eht y t0 thc carbohydrate and 
or in 7 7 1 to 4 teas P°onfuls of malted mdk can be used with 

m hVm" ° f ChOC t, te *>"*3 ? f fla ' onn e TO The orange JE 
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Fifteen grams of brewers’ yeast powder is added to each quart of 
mixture This amount gives no detectable taste, adds approximately 
7 2 gm of protein and 5 8 gm of carbohydrate, and is generally ac- 
cepted by patients 

FORMULA FOR SKIM MILK MIXTURE 



1 Carbohydrate i 

! j 

Pro tern | 

Fat 


Gm 

Gm 

Gm 

6 oz orange juice 

16 95 



4 oz Karo syrup 

88 8 



6 egg whites 


25 8 

6 

100 gm skim milk powder 

38 8 

35 4 

1 7 

24 oz skim milk 

33 9 

25 8 

5 1 

Total 

178 45 

87 0 

7 4 

Calories 

1 1128 

i 


■ 


The vitamin content of the skim milk mixture as given in the for- 
mula with added yeast powder is approximately 2 5 mg of thiamine, 
1 8 mg of riboflavin, 6 5 mg of niacin, 1 5 mg of pantothenate, 0 6 
mg of pvndoxine, 45 mg of ascorbic acid as well as other B complex 
factors The vitamins except macm and A and D, about equal the 
optimum daily allowances recommended by the National Research 
Council, 

The protein is biologically highly active The fat is low, but the 
amount of carbohydrate and the total calories are low m proportion 
to the amount of protein present This mixture has been widely used 
for diets of patients with liver disease because of its high protein and 
carbohydrate and low fat content. It is very useful as a high protein- 
high vitamin supplement to the patient’s routine diet 


FORMULA FOR WHOLE MILK MIXTURE 



Carbohydrate 

Protein 

Fat 


Gm 

Gm 

Gm 

32 oz whole milk 

45 2 

34 4 

32 

100 gm skim milk powder 

38 S 

35 4 


3 whokcjjgs 

840 

18 0 

87 8 

18 

50 

Calorics 

1137 

. 



This mixture can likewise be supplemented noth Karo syrup, orange 
juice, and brewers’ yeast as descnbed for the skim milk mixture and 
- these add to the protein and carbohydrate value Likewise it may be 
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flavored inch chocolate or mailed milk Ascorbic acid tablets can be 
Stven to the patient if orange juice is not included , 

Because of their low salt content these mixtures are suitable for the 
imut source of nourishment and fluid for cardiac patients 
Other Vitamins —The use of ascorbic acid, vitamin D and vitamin K 
we 'veil standardized and will not be discussed here. 
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THE PRESENT STATUS OF SULFONAMIDE THERAPY 


Francis C Lowell, M D * 


Approximately six years have passed since the sulfonamide drugs 
became available for use on a scale sufficiently large to make clinical 
evaluation possible in a wide variety of diseases During this period, 
new forms of sulfonamides have made their appearance from time to 
time, all of them, however, resembling each other in their mode of 
action and most of them differing principally in their solubility, their 
rate of absorption from the gastrointestinal tract and their rate of 
excretion by the kidney All the commonly used sulfonamides are 
inhibited in their antibacterial action by para-aminobenzoic acid and 
to a variable extent by pus and necrotic tissue These drugs also have 
in common the tendency to cause toxic reactions and careful super- 
vision of the patient receiving a sulfonamide is necessary 

The biggest single change m the use of the sulfonamide drugs has 
been brought about by the advent of penicillin, which has recently 
become available for general use in this country This can only be 
given by repeated injection at the preesnt tame, a fact which restricts 
its use and makes a sulfonamide the drug of choice under certain 
circumstances, even when penicillin may be more effective, and even 
though penicillin has the further advantage of producing very few 
toxic reactions 

With sulfonamides and penicillin available, the indications for serum 
treatment of infections due to such organisms as the pneumococcus 
and meningococcus are indeed rare It is to be remembered, however, 
that gram-negative organisms, such as the influenza bacillus and Fried- 
lander’s bacillus, are entirely unaffected by penicillin and certain in- 
fections caused by them may best be treated with a sulfonamide and 
a specific antiserum 

The sulfonamides have been used for the prevention of recurrences 
of rheumatic fever and m the armed forces as a means of stopping or 
preventing epidemics of meningococcal and streptococcal infecaons 
With proper control of the conditions under which the drugs are 
given, good results have been obtained with few and usually only 
mild toxic reactions However, it seems unhkely that these measures 
can be effectively applied to civilians under the usual conditions of 
medical practice 

From the E\ans Memorial, Massachusetts Memorial Hospitals and the Depart- 
ment of Medicine, Boston Universitj School of Alcdicinc 

* Assistant Professor of Medicine, Boston University School of Aledicme, As- 
sociate, Evans Alemonal and Assistant Visiting Physician, Alassachusetts Afcmonal 
Hospitils 
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ADMINISTRATION OF THE SULFONAMIDE DRU6S 
In the treatment of an infection in which a sulfonamide is indicated 
it is probably wise to give the drug m full therapeutic dosage , as indi- 
cated, in the accompanying table If the infection is so mild that 
smaller doses seem adequate, chemotherapy is usually unnecessary 


DOSAGE SCHEDULE FOR THE ADMINISTRATION OF THE SULFONAMIDE 
DRUGS TO ADULTS 



Exceptions to this are the treatment of mild urinary tract infections 
Md the use of small doses of sulfonamide for prophylaxis in certain 
infectious diseases 

The blood levels of the various sulfonamide drugs which may be 
considered both safe and therapeutically effective are also shown in the 
table. Repeated determinations of the concentration of drug in the 
blood are necessary in order to insure satisfactory levels, and changes 
>n dosage should be made if the level is too low' or too high In the 
Presence of poor renal function the excretion of the sulfonamides may 
e delayed and the concentration in the blood may then reach high 
cvels When the concentration of a sulfonamide drug is determined, 
only the free or unacetylated form of the drug is measured in most 
ratones ft is rarely necessary to determine the acetylated or com- 
">ed form of the sulfonamide m the blood, except in patients with 
tenal insufficiency who are given a sulfonamide for a prolonged period, 
uuanilamide and sulfapyndme are acetj lated to a greater extent than 
the other sulfonamides 

th ’Measures available for the prevention of toxic reactions to 
' Jolloinimiic drugs, the administration of adequate quantities of 
' “ ™ e most important. Sufficient fluid should be given to insure 

wmarj output in adults of IJ00 cc. in tuent)-four hours In some 
W ents, 2J0° cc of fluid daily will be sufficient, but patients with 
mtectmns and fever may require 3000 cc to 4000 cc daily 
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Fluids may be given orally in the form of soups, milk, fruit juices, 
normal saline and water or parenterally as saline, glucose and water m 
combination, so as to provide 10 to 15 gm of salt and a sufficient 
volume of fluid In the presence of dehydration, the initial dose of 
sulfonamide should be accompanied by, or even preceded by, a suf- 
ficient quantity of fluid to insure hydration of the patient. 

Renal Complications — Crystalluna, hematuria, renal colic, oliguna 
and anuria are complications of sulfonamide therapy, listed here in 
order of increasing seriousness As renal complications are more fre- 
quent than any others during sulfonamide therapy, they should be 
watched for carefully Crystalluna, that is, the finding of sulfonamide 
crystals in the spun sediment of freshly voided urine specimens, indi- 
cates that the conditions are present which predispose to renal com- 
plications and steps should be taken to increase the unnarv output 
and to render the urine alkaline The same may be said of microscopic 
hematuria In neither instance is cessation of sulfonamide therapy 
necessary Gross hematuria, renal colic, oliguria and anuria require 
immediate cessation of sulfonamide 'therapy followed as well by those 
measures just mentioned In the presence of anuria, ureteral lavage 
with a warm alkaline solution may be indicated 

There is considerable evidence that the administration of alkali with 
a sulfonamide will reduce the tendency to those renal complications 
resulting from precipitation of the sulfonamide in the kidney The 
base acts by raising the pH of the mine to 7 or higher, thereby in- 
creasing the solubility of the sulfonamide, especially the acetvlated 
form, m the urine Sodium bicarbonate may be given by mouth or 
sodium lactate (100 cc of one-sixth molar sodium lactate solution is 
equivalent to 1 4 gm of sodium bicarbonate) may be added to the 
solution of sulfonamide for parenteral administration The amount of 
sodium bicarbonate necessary to raise the pH of the urine differs 
widely among patients and it is convenient and helpful to follow the 
urinary pH with nitrazine paper In adults, an initial dose of 6 gm 
and a daily dose of 15 gm in twenty-four hours is usually sufficient 
Patients who are nauseated and who are receiving a sulfonamide by 
mouth, may object to taking sodium bicarbonate in addition Under 
such circumstances it may be wiser for the ,doctor to omit bicar- 
bonate and to center his attention on insuring an adequate urinary 
output 

Severe renal damage during sulfonamide therapy may arise on some 
basis other than mechanical damage and obstruction due to precipita- 
tion of crystals The pathogenesis of this complication is not clear 
There develops tubular degeneration with increasing renal failure 
which may be fatal The factors predisposing to this are not known 
but large dosage and high blood levels are not a sine qua non The 
condition is characterized clinically bv a decreasing urinary output, 
albuminuria, microscopic hematuria and white cells m the sediment 
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Crystalluna may be absent. Treatment consists in the immediate ces- 
sation of sulfonamide therapy and the administration of fluids Alkali 
may also be gn en but its effcctn eness in this condition is unknown. 

Ofher Toxic Reactions —Rash and fever, which may occur together 
or separately, are probably due to the development of an allergy to 
the sulfonamide. They are usually not serious reactions, but it is ad- 
visable to stop sulfonamide therapy when they occur In certain indi- 
viduals having eczematous skin eruptions which have been treated 
with prolonged local application of a sulfonamide, a very severe sys- 
temic reaction with rash and fever may develop rapidly after a sul- 
fonamide is given by mouth or parenterally Such reactions may be 
so severe as to endanger the patient’s life No simple reliable test for 
sulfonamide sensitivity has been devised Skin tests have been described 
but their practical appbcation at this time is still in doubt. The admin- 
istration of a small dose of a sulfonamide (0 5 gm ) by mouth may 
cause, within a few hours, a rash, a rise in temperature, or both, in 
sensitive individuals, but tests of this kind may be hazardous 
Acute hemolytic anemia is a rare but dramatic compbcanon occur- 
ring within one or two days of starting therapy This reaction is 
dangerous and should be treated by (1) immediate cessation of sul- 
fonamide therapy, (2) the administration of fluids and sufficient 
alkali to maintain the urinary pH above 7, and (3) transfusions as 
indicated by the degree of fall m the hematocrit or red count. A 
timely progressive anemia is not uncommon during sulfonamide ther- 
apv No treatment is required except transfusion if the anemia is 
marked Sulfonamide therapy may be continued in the majority of 
cases. 

A progressive leukopenia may develop slowly after several days of 
treatment. Where continued sulfonamide therapy is indicated, treat- 
ment may be continued unless (1) the percentage of polymorphonu- 
clear cells falls below 50 per cent or (2) the total white count falls 
below 4000 with developing neutropenia Daily white counts and 
am ears should be made Rarely, agranulocytosis develops, usually only 
after a week or more of treatment In the face of this dangerous com- 
plication, sulfonamide therapy should be stopped Secondary infection 
may be combated with pemcilbn, 15,000 to 20,000 units intramuscu- 
“tfj every three hours. Transfusion and pentnucleotide may also be 
(Oven. In agranulocytosis arising from causes other than sulfonamide 
therapy the accompanying secondary infection may be treated with 
a sulfonamide if necessary m addition to pemcilbn 

INDICATIONS FOR SULFONAMIDE THERAPY 

before discussing individual diseases it should be emphasized that 
evary attempt must be made to obtain as early as possible all the data 
al “ specimens necessary to make possible a definite bactenologic diag- 
nosis. When cultures are reported twelve to twenty-four hours later. 
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treatment may then be modified in the hght of the bactenologic find- 
ings Grouping or typing of organisms should be carried out when 
possible 

Pneumonia —In view of the difficulty in distinguishing the bacterial 
pneumonias from primary atypical pneumonia (presumably caused by 
a virus), it seems advisable to treat all cases of severe or moderately 
severe pneumonia with chemotherapy at the outset If after 48 to 72 
hours of treatment there is no response and the chmcal picture and 
bactenologic findings indicate the absence of bacterial infection, chem- 
otherapy may be stopped The more severely ill patients should be 
hospitalized Whether penicillin, sulfonamide, or both should be used 
will depend on the causative agent If the cause is in doubt, especially 
if the patient is very ill, both penicillin and sulfonamide may be given 

It is to be noted that two important causes of pneumonia, the influ- 
enza bacillus and Fnedlander’s bacillus, are entirely unaffected bv 
penicillin Treatment here consists in full dosage of sulfadiazine or 
sulfamerazme and possibly the use of specific antiserum This last is 
available for Fnedlander’s bacillus, type A and B, and for influenza 
bacillus, type B The identification of types may be facilitated when it 
is recalled that the capsule of the influenza bacillus, type B, usually 
swells in the presence of type XXIX pneumococcus typing rabbit 
serum and often m the presence of type VI typing serum, and that 
of Friedlander’s bacillus, type B, swells m the presence of type II 
pneumococcus typing rabbit serum This information may be useful 
as pneumococcus typing serum is available in most laboratories 

Meningitis —The sulfonamide drugs are extremely effecove m men- 
mgococctc meningitis and there is little reason at present to believe 
that penicillin alone would give better results As the organism is 
highly sensitive to both drugs, combmed therapy should be given to 
severely ill patients, especially those having a rash 

The treatment of meningitis due to the pneumococcus and strepto- 
coccus, organisms which are also susceptible to both sulfonamide and 
penicillin, consists m full dosage of a sulfonamide, preferably sulfadia- 
zine, the intramuscular or intravenous administration of 200,000 units 
of penicillin daily and the intrathecal injection of 20,000 units of pen- 
icillin at twelve-hour intervals Bacterial meningitis, especially pneu- 
mococcic, has a strong tendency to relapse when treatment is stopped, 
and for this reason treatment should be continued for at least ten 
days after culture of the spinal fluid has become negative, the sugar 
has returned to normal, and the cell count has fallen to 100 or less with 
a predominance of lymphocytes Early diagnosis and treatment are of 
the utmost importance 

Vneumococcic meningitis still carries a high mortality* and earlv 
intensn e treatment is imperative In addition to penicillin and sul- 
fonamide therapy as outlined above, specific serum is available for the 
various pneumococcic types If it is decided to give serum, this may 
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be given intramuscularly or intravenously in doses of 100,000 to 300,- 
000 units after suitable precautions arc taken Serum should not be 
injected mtrathecally Staphylococcic meningitis requires prolonged 
treatment uith both intramuscular and intrathecal penicillin and a 
sulfonamide in full dosage Staphylococci are relauvely insensitive to 
the sulfonamides and the) van greatly in their susceptibility to pen- 
icillin. Tests for the resistance of the infecting organisms to this drug 
are often helpful. Meningitis due to the influenza bacillus, which is 
unaffected by penicillin, requires prolonged treatment with full doses 
of sulfadiazine, sulfamerazine or sulfapyndine Therapeutic rabbit 
serum for type B infections is available 
Genitourinary Infections —The colon bacillus which is pemcilhn- 
tesistanr, is the common cause of urinary' tract infections and for this 
reason a sulfonamide drug especially sulfathiazole or sulfadiazine, is in- 
dicated Small doses 0 5 gm three times doth , will frequently control 
"old infections, but in more severely' ill patients full doses of the drug 
should be given Sulfamerazine should be less effective, on theoretical 


grounds, because it is excreced less rapidly' by the kidney Penicillin 
may be used when a susceptible organism, such as the staphylococcus, 
B causing the infection. 

Numerous instances of infection with sulfonamide-resistant strains 
°f gonococcus are encountered in medical practice and, at the present 
^e, penicillin is the drug of choice in gonorrhea. Clinical cure is 
achieved in a very high proportion of uncomplicated cases when a 
mtal of 100,000 units of penicillin is given intramuscularly in five doses 
°f 20 000 units at three hour intervals How ever, more prolonged treat- 
ment is often necessary in the presence of prostatitis, vesiculitis, ar- 
thritis and other complications Sy phitis and gonorrhea may occur to- 
gether In this evenc the short treatment of gonorrhea with penicillin 
may lead to much difficulty in the diagnosis of syphilis later 

Oysonfery — Sulfadiazine appears to be the drug of choice in the treat- 
ment of dysentery The drug should be given in full dosage and con- 
tinued for a period of four days after cultures of the stools are nega- 
tive for the infecting organism Special care should be taken to provide 
a large fluid intake in order to insure an adequate urinary output. 


THERAPEUTIC FAILURES 

nature and seventy of the infection at the tune treatment is 
tied greatlv influences the response to treatment and the incidence 
“implications Difficult problems arc presented bv patients who 
,f P ? r t0 bav e an infection of a rv pe which ordinarily responds readily 
but " ho falt to improve after several days of therapy A 
nbcf of causes for such fadure should be considered 

rec^n T?u b! t 0d ,riClS 3 sul , fonamide ™> be present in patients 

from fl ' thera P c,m <- ‘loses bv mouth but m whom absorption 
u,c gastrointestinal met is slow Also, certain patients may ex- 
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crete the drug in the urme more rapidly than others The only way to 
recognize this difficulty is to make repeated determinations of the 
blood level The dosage of drug may be increased until satisfactory 
levels are obtained Patients receiving a sulfonamide by mouth who 
fail to attain adequate blood levels may be given supplementary doses 
of two or more grams intravenously 
The development of sensitivity to a sulfonamide drug, usually oc- 
curring after five or more days of treatment, may cause the persistence 
of fever and thus simulate a therapeutic failure If a rash also appears, 
the correct cause of the fever is readily suspected, but m the absence 
of any skin manifestations there are no definite criteria by which one 
can recognize the condition If drug fever is present, a fall in tempera- 
ture follows cessation of therapy This fall is rapid in patients who have 
been reecivmg sulfathiazole, occurring m twelve to twenty-four hours, 
but the fall is more delayed in the case of sulfadiazine and sulfamera- 
zine where the rate of excretion is slower 
Occasionally the mfecong organism is a sulfonamide-resistant strain 
Larger doses or a different sulfonamide may be tried but usually litde 
is gamed in this way Penicillin should be given if the organism is sus- 
ceptible to this drug 

Pathogenic organisms are often present in the throat or elsewhere 
even though they may be playing no part in the patient’s infection 
This is a common source of error in diagnosis and when the correct 
cause of the infection is found, more effective treatment can often be 
given 

Patients who have a complication, such as empyema, abscess, osteo- 
myelitis or endocarditis, may continue to have fever and leukocytosis 
in spite of intensive therapy Renal infections associated with stone or 
congenital defects may also respond poorly to therapy Treatment of 
the local condition is usually required before complete recovery will 
take place 

SUMMARY 

The sulfonamide drugs are best given in full therapeutic doses in 
the treatment of most acute infections Repeated determinations of the 
blood level are necessary in order to insure safe and adequate treat- 
ment Toxic reactions must be recognized early 
The present-day treatment of many infectious states can be ex- 
tremely effective when the cause and seventy of the infection are 
known and when appropriate treatment is started early 
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ERRATUM 


an Ule of Electrocardiograms in Medicine" by Harold Af Stewart, AID 

PP ^S 1D the Alay number the first paragraph on page 600 should read 

«««« 106 axe shown the records of a patient who had clectrocardio- 
evidence of posterior base lesion and one year later evidence of anterior 
lenon. He died shortly after this last accident. At autopsy the scar of 

mfarSL my ° C V‘ dtaI i ? farctlon f 3 ? giving the basal region and the fresh 
‘Won involving the apex of the heart. 



LABORATORY FINDINGS IN THE BLOOD AND URINE 
IN HEALTH AND DISEASE 


Stanlfa E Bradley, M D * 

As medical knowledge expands, the position of the laboratory m 
every field of medical practice becomes increasingly important Its 
services are indispensable in modern diagnosis and treatment, particu- 
larly since chemotherapeutic methods of halting disease processes and 
of repairing the ravages of disease have proved their worth and come 
into universal use 

The large number of procedures carried out in the routine labora- 
tories of even small hospitals each year is indicative of this importance, 
but it is also indicative of misuse It is apparent everywhere that many 
physicians use laboratory facilities unthinkingly Laboratory studies 
are often demanded routinely on a hit-or-miss basis m the hope of 
easy diagnosis, frequently with the aim of impressing and pleasing the 
patient This is unfortunate because it results m unnecessary labor m 
the face of manpower shortages, m a deterioration of standards and 
in unreasonable expense In the last analysis, diagnosis devolves upon 
the physician, depending upon his observational skill and his percep- 
tion of significant facts m data culled from the history, the physical 
examination, and, finally, the laboratory study This task can never be 
safely shifted to the shoulders of laboratory personnel On the other 
hand, there is abundant evidence that available facilities are not used 
efficiently Not infrequently, intuition plays too large a role m guiding 
treatment This is to be deplored because the accurate adjustment of 
chemotherapy requires an accurate knowledge of the system under 
treatment 

One important cause of these abuses lies in the staggering number 
of procedures now available and in the difficulty of keeping m mind 
the normal figures and causes of deviations The tables that follow 
have been compiled with the purpose of providing for ready reference 
the range of normal values of a large number of blood and urine con- 
stituents A list of some of the more important disorders m which 
changes are observed has been added The tables are based on the 
physiological svstems of the body that are disturbed by disease It 
can be seen that a view of these data as primarily expressive of phvsio- 
logical states rather than of etiological factors is implicit m tins ar- 
rangement It is true that certain tests may be of great value in clan- 

From the Evans Memorial, Massachusetts Memorial Hospitals, and the De- 
partment of Alcdicinc, Boston Unit ersity School of Medicine, Boston 

* Instructor in Medicine, Boston Unit ersity School of Aledicinc, Assistant 
Physician, Etans Alemonal, Alassachusetts Alcmorial Hospitals. 
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fying and defining causation but, by and large, the data tabulated here 
Mpress what is happenmg in the body, not what is causmg the dis- 
turbance. 

On the w hole, a policy of generalization has been followed Thus 
such general expressions as diarrhea, vomiting and renal insufficiency 
and the like are used iv here possible All renal diseases leading to renal 
insufficiency or nephrotic syndrome are to be considered as implicated 
under those headings It should be understood, moreover, that these 
findings are not a hi ays found in the disorders listed, many, such ns 
diabetes melhtus, show no derangement of electrolyte balance until 
severe changes such as ketosis and coma have set in. Abbreviations are 
defined in the text of the tables or are conventional In addition, the 
following symbols are used (-f- ) increased in, (— ) decreased in, (N) 
normal or unchanged in, (B) concentration in whole blood, and (P) 
confcentration in plasma 

Concentrations are given in terms of serum or plasma volume. No 
effort has been made to separate the m o because the differences are 
insignificant for practical purposes Proteins of course, are stated in 
terms of plasma concentration 

More exhaustive consideration of pathological alterations and details 
°f the various procedures should be sought in the sources that have 
been freely drawn upon in the construcoon of the tables 


1 BLOOD VALUES OF IMPORTANCE IN EVALUATING STATES OF 
DEHYDRATION ACID BASE BALANCE, ETC 


In Heaith 



Milli equivalents 


per Liter 

Sodium 

139-152 

Calcium 

4 5-5 5 

Diffusible ion. 

2 5-3 0 

Potassium 

4 1-5 6 

Magnesium. 

1 6-2 5 

Total Base fB) 

145-160 

Bicarbonate (Carbon Dioxide Combining Poorer) 

adults 

25-35 

, children 

20-30 ^ 

Chloride 

90-110 


I horphoms — inorganic 


adults 

0 5-10 

, children- 

rhospbonis— total 

0 75-1 25 

adults 


c _ children 

/vff faorpmic) 

(ethereal sulfate) 

0 13-0 17 

1 otsl organic adds 

up to 10 


Milligrams 
per lOOcc. 
315-330 
9-11 
4 5-6 0 
16-22 
1 fr-3 6 


55-75 \oh per cent 
45-65 voL per cent 
330-390 
570-620 

as NaCl 


2-5 

4- 7 

5- 18 
5-14 

0 5-1 1 
0 1-1 0 
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pH artenal 

venous 

Speafic Gravity 
Proteins — total 

albumin 
globulin 
A/G ratio 
fibrinogen 

Blood Volume — adults 
females 
males 


7 30-7 49 
7 33-7 52 
1 0254-1 0288 

6 5-7 5 gm per 100 cc 
3 8-4 4 gm per 100 cc. 

2 2-3 4 gm per 100 cc 
1 4-2 2 

0 2-0 6 gm per 100 cc 
2990-6980 cc (4635 cc) 

46 3-85 4 cc./kg body weight 
66 2-99 7 cc./kg body weight 


In Disease 


Na (+) Vomiting, renal insufficiency, nephrotic syndrome, occasionally cardiac de- 
compensation, Cushing’s syndrome, adrenocortical tumor 
Na (— ) Renal insufficiency, vomiting, diarrhea, excess sweating starvation, diabetes 
melhtus, pregnancy, nephrotic syndrome, Addison’s disease 
Ca f+1 Pyloric obstruction, hyperparathyroidism, acidosis, polycythemia. 

Ca (— ) Renal insufficiency, post-parathyroidectomy, infantile tetany, oxalic aad poi- 
soning, osteomalacia, rickets, starvation, diarrhea, late pregnancy, nephrotic 
syndrome, steatorrhea, hyperthyroidism 
K (+) Addison's disease, renal insufficiency, shock 

E (— ) Periodic familial paralysis, fever, nephrotic syndrome, Cushing's syndrome, 
adrenocortical tumor 
Mg (+) Renal insufficiency 
Mg (— ) Occasionally m epileptic convulsion 

HCOj (-f~) Alkali ingestion, vomiting, pulmonary emphysema, morphine poisoning, pneu- 
monia, occasionally renal insufficiency , 

HCOi (— ) Renal insufficiency, diarrhea, vomiting, excess sweating, starvation, debydra 
tion, acid ingestion, oil of wmtergreen and methyl alcohol poisoning, de- 
compensation, Addison’s disease, anesthesia 
Cl (+) Diuresis due to chloride and sulfate diuretics, anesthesia, prolonged hyper- 
ventilation (hysteric and postencephalitic) 

Cl (— ) Addison’s disease, starvation, vomiting, water and mercurial diuresis, aLka 

limzing salts, diabetes melhtus, pneumonia, occasionally diarrhea, nephrosis 
and acute nephritis . 

HPO< (-f-) Renal insufficiency, post-parathyroidectomy, occasionally osteomaJaaa, 
rickets and acute yellow atrophy of liver 
HPOi (— ) Hyperparathyroidism, rickets, osteomalacia, steatorrhea 
SO, (-f) Renal insufficiency, intestinal obstruction 

Organic Acids . . 

(+) Starvation, diabetes melhtus, renal insufficiency, vomiting, diarrhea, shod., 
anesthesia, cardiac decompensation — See Table 2 for further data. 

Total Proteins and Speafic Gravity . 

(-f-) Shock in dehydration, vomiting, diarrhea, excess sweating, bums, pentoneai 
injury, etc, myxedema, lymphogranuloma venereum, syphilis, BoecE 
sarcoid, miliary tuberculosis, leprosy , 

(— ) Nephrotic syndrome, shock due to blood and plasma loss, steatorrhea, cnroiu 
intestinal obstruction, hepatic disease, starvation, acute nephritis, cardiac 
decompensati on 
Albumin follows total protein 
Globulin and Fibrinogen 

(+) Multiple myeloma, kala axar, carcinomatosis, schistosomiasis, diphtheria im- 
munization, various inflammatory states 
Plasma Volume 

(+) Cardiac decompensation, polycythemia, certain types of chrome anemia, 
pregnancy 
Plasma Volume 

(— ) Shock, dehydration, renal insufficiency, chrome anemia, vomiting, diarrhea 
excess sweating 
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’ MISCELLANEOUS blood constituents AND SPECIAL tests 


Glucose 

Glucose Tolerance Test 


fnialin Tolerance Test 


Congo Red Test 
l^osphatase— add 

— alkaline 

Greatlnlne 

Creatine 

Creatine Tolerance Test 


^H ormonal Iodine 
17 Ketoeterotds 


Gonadotropin (Aschham Zondek Test) 

2 M.top,H00cc. 

aJiSSr- l tf 

Ketone Adds 0 3-2 0 

p^Add 10-20 

*7™ Acid (Bisulfite bind 
p.^bstan**) 3 7_5 g 

1 7-3 2 

Ammonia 0 1-0 3 

Add Nitrogen 5-8 

0 32-0 48 

Vitamin 

A 40-60 gammi per 100 cc. 

ftfc ^ 3 5-4 2 gunmi per 100 cc. 

J&’k (g> 35-45 gamma per 100 cc. 

AjS.ufi'' 1 / 10-18 gamma/cc, red cells 

0 5-15 mg per 100 cc. 

In Disease 


70-120 mg per 100 cc. (fasting) 

(100 gm glucose by mouth) Maximum nse (in 90 min 
utes) less than 200 mg per 100 cc. Returns to normal in 
120 minutes, below normal In 180 minutes. 

(50 cc. 50 per cent glucose i v ) Blood sugar returns to 
100 mg per 100 cc in one hour 

(0 1 U/kg i v ) Glucose level decreases to half of fast 
Log level m 20-30 minutes. Returns to fasting level in 
9Q-120 minutes. 

0.2-1 .5 units (cc. N/20 NaOH to neutralise fatty aads 
released by 1 cc. of serum) 

60-200 Somogyi units 

More than 70 per cent of Initial level after 30 minutes 

0 5-3 5 King Armstrong units. 

0 1-1 1 Shinowara Jones-Reinhart units. 

4-13 King Armstrong units. 

2-4 Bodansky units. 

1 0-1 8 mg per 100 cc. 

(P) 0 (B) 1 5-7 0 mg per 100 cc. 

(Oral — 1.32 gm. creatine hydrate) 

Moles — 80 per cent retention. Females— 70 per cent re- 
tention 

4 0-8 0 gamma per 100 cc. 

Males — 8-21 mg excreted In urine/24 hours 

Females— 4-14 mg excreted In urinc/24 hours 


-■“wv; ■ 


1318 


STANLEY E BRADLEY 


Hypoglycemic response — Hypothyroidism, hypopituitarism, Addison’s disease, 
steatorrhea, diarrhea 
Glucose Tolerance Test (intravenous) 

Hyperglycemic response — As in oral 

Hypoglycemic response — As in oral except that steatorrhea and diarrhea have no 
effect on curve 
Insulin Tolerance Test 

Insulin resistance — (delayed or absent fall) — Cushing’s syndrome, hyperpituitarism 
(acromegaly, etc ) Insulin resistance of unknown etiology 
Hypoglycemic unresponsiveness — (delayed or absent terminal nse) — Hypennsulm 
ism, Addison’s disease, hypopituitarism 

Lipase 

(4-) Pancreatitis, pancreatic neoplasm 
Diastase 

(+) Acute pancreatic disorders (trauma, pancreatitis, etc ), mumps 
Congo Red Test 

Less than 70 per cent of dye in blood after 30 minutes — amyloidosis, massive pro 
teinuna 

Phosphatase — acid 

(+) Carcinoma of prostate 
Phosphatase — alkaline 

(+) Neoplasm of bone, Paget’s disease of bone, fragiktas ossium, rickets, osteomalacia, 
hyperparathyroidism, biliary obstruction 
Creatinine 

(+) Renal insufficiency (except when acute or upon obstructive basis) 

Creatine 

(+) Renal insufficiency 
Creatine Tolerance Test 

Increased retention — Hypothyroidism, myotonia congenita 
Decreased retention — Hyperthyroidism, myotonia atrophica, progressive muscular 
atrophy 

“Hormonal” Iodine 

(+) Hyperthyroidism, hyperpituitarism (acromegaly, etc ) 

(— ) Hypothyroidism, hypopituitarism 

17-Ketosteroids . ,, 

(+) Adrenal cortical carcinoma, adrenal cortical hyperplasia, testicular interstitial ce 
tumor 

(— ) Hypothyroidism, hypopituitarism, Addison’s disease 
Chorionic Gonadotropm — A-Z Test — positive 

Pregnancy, hydatid mole, chononepithehoma 
Nonprotein Nitrogen and Urea Nitrogen , 

(+) Renal insufficiency, hyperthyroidism, shock, hemorrhage, fever, vomiting, a 
rhea, cardiac decompensation, dehydration, pregnancy 
Urea Nitrogen 

(— ) Starvation, diuresis, acute yellow atrophy 
Unc Acid 

(+) Renal insufficiency, gout, toxemia of pregnancy, leukemia 
Ketone Acids 

(+) Diabetes melhtus, starvation, alkalosis, vomiting 
Lactic Acid 

(+) Extreme exertion, cardiac decompensation, shock, diabetes melhtus 
Pyruvic Acid , 

(+) Thiamine deficiency, cardiac decompensation, fever, diabetes melhtus, hyperthy- 
roidism 

Phenols 

(+) Renal insufficiency intestinal obstruction, pernicious anemia 
Ammonia 

(+) Renal insufficiency 
\tmno Acid Nitrogen 

(+) Acute jellou atrophy occasional renal insufficiency, leukemia 
(— ) Nephrotic crisis 
Guanidine 

_(+) Renal insufficiency 
>- Vitamins 

(— ) Dietaiy deficiency, fever, diarrhea, steatorrhea, hepatic disease, wasting disease- 
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3 LIVER FUNCTION TESTS AND CHIEF BLOOD AND URINARY 
CONSTITUENTS OF VALUE IN ASSESSING LIVER 
FUNCTION* 


In Health 


Bromwlfalan Test (5 mg /Lg ) 

Hippunc Add Test, oral 

intravenous 

Bilirubin Excretion Test 
Galactose Tolerance Test 

Tyrosmuna 
Gcpbahn -Cholesterol 
Flocculation Test 
Fro thrombin Time (Quiet) 

Urobffinogen, urine 
feces 

Bik, urine (Foam Test) 

Icterus Index 
Quantitative Bilirubin 
Direct (immediate) 

Indirect (total) 

Cholesterol, free 

Lipoids — total 
Neutral fat 
Total fatty adds 
Lipoid phosphorus 
(kothiu) 

FroteLs^k^ ^ nuno Acid*, Plasma. 


No dye in blood after 45 minutes 
3 0-3-5 gm. benzoic add excreted in 4 hour*. 
0 7-1-5 grn benzoic acid excreted m 1 hour 
0-5 per cent retention at 4 hours 
Excrete 3 gm or less m urine In 6 hours fol 
lowing ingestion of 40 gm. 

0 

0 

12-14 seconds (60-120 per cent of normal) 
0-4 mg /24 hours. 

40-280 mg /24 hours. 

0 

Acetone 1-5 Water 3-10 

0 1-0 4 mg per 100 cc. 

0.2-0 7 mg per 100 cc. 

150-250 mg per 100 cc. 

60-140 mg per 100 cc. 

570-820 mg per ICO cc. 

0-200 mg per 100 cc. 

19CM20 mg per 100 cc. 

175--330 mg per 100 cc. 

See Tables 1 and 2 


In Disease 


BmcHulhlon Tat 

-U * rca sed retention — acute yellow atrophy hepatitis, drrhoais, neoplasm of liver, or 

^AM‘ ep,Ue,w 

ucedexcretinn — hepatitis, cirrhosis, acute yellow atrophy neoplasm of liver or any 
^ciency 

G^L Br0m Ji^ T',t 

^^^Tolerance Test 

iaSi c ^ ction — obstructive jaundice (20 per cent of cases) and hepatotoxic 
hf P® 1 " aut of cases), hepatitis, orthosis, acute yellow atrophy, neoplasm 

Tyr<^ 0t “>'« t «^v-.h t p,tlcdlK«r 

Cepb^n<^jW^^i <:mr a J«pliy* occur in obstructive Jaundice and hepatitis 
Due to four nln. 


Flocculation 

^P^tis, Cirrhosis, acute yellow atrophy neoplasm of hver or any 


structI\T*^\»^^n^ n £ deficiency (hemorrhagic disease of newborn, steatorrhea, ob- 
hemtL. j.: lvm r^ ce » hepatitis, cirrhosis, acute yellow atrophy or any extensive 


m hepatitis hepatotoxic jaundice, cirrhosis, markedly In hemofj tic Jaun 
(um^ 1 ^'^ 5 'unable m hepatotoxic Jaundice 


("H Obstructi 


ive and Iiepatolonc jaundice. 
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Icterus Index 

(Up to 20 — subduucal jaundice) Jaundice, carotmemia. 

Bilirubin (quantitative) 

(+) Jaundice — indirect (+) in proportion to direct — hemolytic jaundice, direct (+) in 
proportion to indirect — obstructive, hepatotoxic jaundice (less marked dispro- 
portion) 

Cholesterol 

(+) Hypothyroidism, biliary obstruction, cirrhosis, diabetes mellitus. nephrotic syn 
drome, renal insufficiency, hypercholesterolemic lipoidoses (xanthomatosis), 
cardiac disease 

(— ) Renal insufficiency, any extensive hepatic disease, hyperthyroidism, fever, cachexia, 
steatorrhea, anemia. 

Neutral Fat and Fatty Acids 

(+) Hypothyroidism, anemia, diabetes mellitus, nephrotic syndrome 

(— ) Ityperthyroidism 
Lipoid Phosphorus 

(+) Diabetes mellitus, nephrotic syndrome 

(— ) Anemia 


* The multiplicity of liver function tests renders complete tabulation impossible Only 
the more reliable and co mm only used procedures are listed 


4 RENAL FUNCTION TESTS 


In Health 


Clearance Tests 

ttS } Glomerate^ FtoUo.: (GFR) 
Diodrast Clearance | 

P - aminoluppurate }• Renal Plasma Flow (RPF) 
Clearance ] 

Filtration Fraction (FF) (equals GFR/RPF) 

Urea Clearance (Cu) 

Maximal Glucose Reabsorptive Capacity (TmG) 

Maximal Diodrast Excretory Capacity (TmD) 

Phenolsulfonphthalem Excretion 
Dilution-Concentration Test 


Male 110-150 cc./min 

Female 105-132 ca/min 

Male 560-830 cc./mm 

Female 490-700 cc /mm 

Male 17- 21 per cent 

Female 17-23 per cent 

Standard 40- 65 ca/min 
Maximal 60-100 cc./mm 
Male 300-450 mg /min 

Female 250-350 mg /mm- 

Male 43- 59 mg /mm 

Female 33— 51 mg /nun 

40-60 per cent in first hour, 
60-85 per cent m second hour 
1 004-1 025 


In Disease 


GFR (— ) Glomerulonephritis, nephrosclerosis, and other renal diseases, shock, anemia. 

RPF (+) Fever, certain cases of acute diffuse glomerulonephritis. 

RPF (— ) Glomerulonephritis, nephrosclerosis, and other renal diseases, shock, anemi , 
apprehension, pressor drugs 

FF (+) Essential hypertension, nephrosclerosis, pressor drugs 
FF !— ) Glomerulonephritis, fever, orthostasis, shock, anemia. 

Cu (+ ) Fev er, nsmg slope of diuresis curve, after protein meal. 

Cu (—) Renal disease m which filtration is unpaired, oliguria, shock, anemia 
TmG, ( — ) Tubular damage, (TmG also reduced by obliteration of glomeruli), any ex 
TmD tensiv e renal disease 

PSP (+) Fever, diuresis 

PSP (—) Any extensive renal disease , 

Dilution, Concentration — Reduced range — tubular damage by any extensive renal disease 
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In Health 


Water 

Total Solids. 

Sj*aSc Grant) 

trrai 
Creatine 
Creatinine 
Amino Adds 
Hrppuric Add 
Lactic Add 
OuEcAdd 
Uric Add 
Purine Bases 
Allan toln 
Li dican 
Phenol*. 

^™K>nra Nitrogen 
Total Rednang 
Snbttancei 
Ketones 


Gnmra per 24 


Grams per 24 

Hours 


Hour* 

1000-1500 cc. 

Sodium 

3 0-5 0 

55 0-70 0 

Potassium 

1 5-2 5 

1 002-1 0(0 

Cal a u rn 

0 1-0 3 

4 S -7 8 

Magnesium 

0 1-0 3 

25 M5 0 

Iron 

0 1-02 

0 0-0 0(5 

Chloride 

10 0-15 0 

1 2-1 7 

Iodine ( ‘Hormonal ) adult 20-70 gamma 

0 2-0 4 


child 20-35 gamma 

0 1-1 0 

Sulfur — total. 

2 0-3 4 

20 0-80 0 

Inorganic 

1 7-2 7 

0 01-0 02 

Ethereal 

0 1-0 3 

0 2-0 8 

Neutral 

0 2-0 4 

0 01-0 00 

Phosphate 

2 5-3 5 

0 005-0 015 

Urobilin 

0 01-0 13 

0 005-0 01 

Porphyrins 

0-30 gamma 

0 1-0 3 

Thiamine. 

30-300 gamma 

0 5-10 

Riboflavin 

500-800 gamma 


Nicotinic Aad 

3-10 mg 

0S-15 

Ascorbic Aad 

15-50 mg 

0 5-10 

Hormone* — See Table 2 


Wter (+| 

SoW, „ d (+) 
%>«#«: Gravity 


-) 

+ 

Una 

+ 

Cnwine (+ j 

Ufratlnlne 

■pj 

Add. 


fed^ 

k\ 


It! 

g&sr* 

+1 


In Disease 


Diuresis, exceu intaice, diabetes insipidus, renal Insuffidency 

Dehydration, shock, urinary obstruction, nephrotic syndrome 
cardiac decompensation 

Dehydration, diabetes melhtus, cardiac decompensation 

Renal insuffidency, diabetes insipidus, diaresis. 

Diuresis, alkalosis, hyperventilation, after meals. 

Ohguna, acidosis, shock, urinary infection 

Diuresis, high protein intake, starvation. 

Renal In*uffidency l cardiac decompensation, shock, urinary ob- 
struction, oliguria, dehydration, low protein intake, acute 
yellow atrophy 

Hyperthyroidism, in childhood, starvation, cardiac decompensa 
doo, myositis (trichuriasis, derma tomvositls, etc.) high crea 
tine diet, progressive muscular dystrophy, myotonia atrophica, 
amyotonia congenita, myasthenia gravis, progressive muscular 
atrophy < 

Myotonia congenita. 

Familial periodic paralysis. 

Renal insuffidency myotonia concern ta. 

Cysllnuria, histidinuna, tyroainuna. 

Renal insuffidency' 

Renal Insuffiaency any extensive hepatic disease. 

High carbohydrate diet, exercise, anoxemia, pneumonia, dysp- 
nea, anesthesia. 

Increased dietary Intake (rhubarb, etc.) 

Increased purine Intake, exercise, pregnancy' labor, during acute 
episode of gouL toxemia of pregnancy 

Starvation gout (between acute attacks) renal insuffiaency 

Increased purine Intake. 

Renal Insufficiency 

Drugs, intestinal obstruction, renal insuffiaency 
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Ammonia 

Total Reducing 
Substances 

Ketones 

Sodium 


Potassium 

Calcium 

Magnesium 


Iron 

Chloride 


Iodine 

Sulfur 

Ethereal Fraction 
Phosphate 


Unnary Pigments — 


Vitamin 


(~ 

f+ 


(+) 


(- 

(+ 


(-) 


(+) Pregnancy, toxemia of pregnancy, vomiting, diarrhea, dehydra 
tion, acidosis, urinary infection by urea-sphtting organisms 
Renal insufficiency 

Glycosuria m diabetes melhtus, Cushing’s symdrome, renal di 
abetes, chrome or acute pancreatitis, pernicious anemia, 
pregnancy, severe pyogenic infection, pentosuria, lactosuna 
(+) Alkalosis, starvation, prolonged vomiting, diarrhea, diabetes 
melhtus 

(+) Diuresis, renal insufficiency, Addison’s disease, after meals 
(— ) Sweating, renal insufficiency, diarrhea, vomiting, dehydration, 
anesthesia, pneumonia, diabetes melhtus, Cushing’s syn 
drome, cardiac decompensation, nephrotic syndrome. 
Diuresis, dietary increase, drugs, renal insufficiency, family 
periodic paralysis, Cushing’s syndrome 
Addison’s disease, renal insufficiency, dehydration 
Hyperparathyroidism, excess vitamin D intake, diuresis, ac- 
idosis 

Renal insufficiency, hypoparathyroidism, hyperthyroidism, 
steatorrhea, diarrhea, vitamin D deficiency 
Acidosis 

Hyperphosphatemia, high fat intake, alkalosis, hyperparathy 
roidism 

(-J-) Hemachromatosis, hematuria, hemoglobinuria 
(+) Renal insufficiency, diuresis, high chlonde intake, acidosis, Ad- 
dison’s disease 

(— ) Starvation, dehydration, diarrhea, vomiting, after meals, sweat 
ing, prolonged hyperventilation, anesthesia, alkalosis, few, 
cardiac decompensation, renal insufficiency, pernicious an 
emia, Cushing’s syndrome 
(+) Hyperthyroidism 
(— ) Hypothyroidism 

(+) Cystmuna, acute yellow atrophy, melanuna 
(+) Phenol ingestion, intestinal obstruction 
(+) Acidosis, hyperparathyroidism, hyperthyroidism, vomiting 
(—) Hypennsuhmsm, renal insufficiency, hypoparathyroidism, by 
pothyroidism, pregnancy, anesthesia 
Porphyrins 

(+) Acute porphyria, excess intake of veronal, sulfonal, etc , con 
genital porphyria, hepatic disease, pernicious anemia, bemo 
lytic anemia, hemoglobinuria 
(— ) Renal insufficiency and dietary deficiency 


$ 


6 RESPIRATORY DATA 


Iv Health 


Blood Gases 
4 rlenal 

Oxygen Content 
Oxygen Hemoglobin Capacity 
Oxygen Content/Oxygen Ca- 
pacity 

Carbon Dioxide Content 
Carbon Dioxide Content (T40) 
Carbon Monoxide 
Venous 

Oxygen Content 
O xx gen Content/Oxygen Ca- 
pacity 

Carbon Dioxide Content. 

- Carbon Dioxide Content (T40) 


16- 20 vol per cent pQi 95-100 mm Hg 

17- 21 xol percent 

95-97 4 per cent _ 

49 6-54 4 vol per cent pCOj 40 2-47 2 mm Hg 
48 3-52 9 vol per cent 
0 1-0 5 voL per cent 

11 0-16 9 x'ol percent p02 3(7-50 mm Hg 
60-35 per cent 

55-74 vol per cent pCO* 37-58 mm Hg 
43 3-55 9 xoL pier cent 
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Respiratory Gases 
Alveolar Air 
Oxygen 

Carbcra Dioxide 
Carbon Dioxide Output 
Oxygen Absorption 
Ventilation 
Vital Capacity 

MilP^ 

Female 

B«aI Metabolic Rate 


13 5-15 5 voL per cent pOj 95-110 mm. Hg 
5 3-6 3 vol per cent pCOj 38-45 mm. Hg 
87-117 cc./mm /square meter (surface area 
120-145 cc /min /square meter surface area 
2 5-3 9 L./nun /square meter surface area 

4000-5700 cc. 

2300-3900 cc. 

10 per cent of mean standard 


In* Disease 


Arterial 

Oxygen Content 

(+) Polycythemia. 

(“") Anemias, high altitude, pulmonary edema, emphysema, bronchial asthma, 
. pneumonia, pneumothorax, congenital heart disease. 

Oxygen Capacity 

(*f) Polycythemia. 

(— ) Anemia, carbon monoxide poisoning, methemoglobinemia 
Oxygen Saturation 

(— ) High altitude, pneumonia, respiratory' obstruction, pulmonary edema, con 
r, , _ genital heart disease. 

Carbon Dioxide Content 

(+) Pneumonia, respiratory' obstruction, pulmonary edema, congenital heart 
disease, emphysema. I See Table l— HCOi (+) 1 
Fraow " H M>«ventilation. [See Table 1— HCOi (-) 1 

^*^8“ Coo tent and Oxygen Saturation 

/ \ ^yP^rventn&tion fever hyperthyroidism 

(— ) High altitude, pneumonia, respiratory obstruction, pulmonary edema, con 
genital heart disease, cardiac decompensation, anemia, carbon monoxide 
^xbon Dloxira^ mf ^ cmo ^ D ^ ncm ^ 1 ' R i 30C ^» co ^ ( ^> exerdse. 

^ce arterial carbon dfonde content) cardiac decompensation shock, cold 
^ arter fM carbon dioxide content) 

Mxeolar Oxygen 

i, High altitude. 

Carbon Dioxide 
P. Hyperventilation. 

R 1<mde Output 

(+) Increased R.Q or metabolism, aadoals- 
dec * aMcd R.Q and metabolism. 

(*f) Increased total metabolism, see BJvI R. 

Ventilation ^ >€Crcftw ^ total metabolism. 

f+) Exerdse fever aadosis, post-encepbahtic and hysteric hyperventilation 
head injury high altitude 

Vital Capadt>^^°*^ “oxpMnlsm. 
f+) Orthostasia. 


Cardiac decompensation pulmonary' edema, pneumothorax, hydro tbomx 
and other extensive Intrathoraac processes, respiratory obstruction 

piydKmeU i? U ’ ,, fcvcr h 3P«rthyroKbsm caffeine, polyty 


/ v tbemia, leukemias, cardiac decompensation, 
v ) starvation hypothyroidism, shock, edema, hypopituitarism. 
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7 HEMATOLOGICAL DATA 


Is Health 


Blood Cyiology 
Total leukocytes 
Myelocytes 
Juvenile neutrophils 
Segmented neutrophils 
Eosinophils 
Basophils 
Lymphocytes 
Monocytes 
Platelets 

Red hlood cells male 
female 

Reticulocytes 


7.000- 10,000 cells/cu. mm 

0 

3-5 per cent 

54-62 per cent 

1-3 per cent 

0-1 per cent 

25-33 per cent 

3-7 per cent 

250 000-400, 000/cu mm 

4.600.000- 6,200,000 cells/cu. mm 

4.200.000- 5,400,000 cells/cu mm 
0-2 per cent 


Hemoglobin male 

female 

Volume, packed cells (hematoent) 
male 
female 

Mean Corpuscular Volume 

Mean Corpuscular Hemoglobin 

Mean Corpuscular Hemoglobin Concentration 

Mean Corpuscular Diameter 

Erythrocyte Fragility Test 

Shght hemolysis 
Marked hemolysis 
Complete hemolysis 
Erythrocyte Sedimentation Rate 
Wlntrobe 
Westergren — male 
female 

Rourke-Emstene 
Bleeding Time 
Coagulation Time 
Retraction Time of Blood Clot 
Prothrombin Time (Quick) 

Capillary Fragility Test 


14 0-18 0 gm per 100 cc. 

12 0-16 0 gm per 100 cc. 

40 0-52 0 cc. per 100 cc. 

37 0-47 0 cc. per 100 cc. 

82 0-92 0 c m 
27 0-31 0 yy 
32 0-36 0 per cent 
7 2-7 8 M 

in 0 45-0 39 per cent sodium chloride 
in 0 42-0 36 per cent sodium chloride 
in 0 33-0 30 per cent sodium chloride 

0- 15 mm /hour 

1- 3 mm /hour 
3-7 mm./hour 

0 1-0 4 mm./mm 

1- 3 nun 

2- 10 nun 

1 hour . . 

12-14 seconds (60-120 per cent oi 

normal) 

10-15 petechiae/sq in on forearm, 
5 cm below elbow, after 10 min 
mff pressure on arm at 90 mm Hg 


Bone Morrow Cytology Per Cent 

Granulopoietic Series 

Myeloblasts 0 3-5 0 

Promyelocytes 1 0-8 0 

Myelocytes — neutrophilic 5 0-19 0 

eosinophilic 0 5-3 0 

basophilic 0 0-0 5 

Metamyelocytes (“juvenile forms”) 13 0-32 0 

P olymorphonuclear neutrophils 7 0-30 0 

eosinophils 0 5-4 0 

basophils 0 0-0 7 

Lymphocytes 3 0-17 0 

Plasma cells 0 0-2 0 

Monocytes 0 5-5 0 

Reticulum cells 0 2-2 0 

Megakaryocytes 0 03-3 0 





t5t V Tt ■£*”' aft ' P'W?„ ett «i5j w .^ ^fpunitfv- 

"^JSSS 

V» r *«% , &) V ' *£»,„ p * ta, »A Wr 

(+)S ^^ f ‘ nK ^ 

^ (+) ^''S^ 0 _ fnn 

+J ^dou, ^ 0flu 'n«, ,v 

—“'■SP' »,_ 

""'■**. 4 »» 
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Myelocytes (+) Myelocytic leukemia, pernicious anemia, agranulocytosis 

Metamyelocytes (+) Agranulocytosis 

Polymorphonuclear Granulocytes 

(+1 Leukemias 

(— ) Pennaous anemia. 

Lymphocytes (+) Lymphatic leukemia 

Plasma cells (— ) Multiple myeloma. 

Monocytes and Reticulum Cells 


Megakaryocytes 

Pronormoblasts 

Normoblasts 

Megaloblasts 


(+> 

(+ 

i± 

(+) 


Monocytic leukemia. , 

Polycythemia vera. 

Iron defiaency 
Pennaous anemia 
Iron defiaency, polycythemia vera 
Pennaous anemia, aplastic anemia 
Markedly — pennaous anemia 
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CUMULATIVE INDEX 


Auorrios raily, prograterone In Jan 264 
emergency upectj, July 853 856 
Abruptlo placentae, July 8S5 857 
Anaeejj, Intracranial, emergency treat 
ment, July, 895 

of lung emergency aapecta July 841 
•urglcal indications and treatment 
Sejt, 1288 

AcMorhydria, add therapy, March 426 
Aofdojla In chronic diffuse glomeralo 
nephritla. Sept , 1193 
Aaw^vulgarU, hormone therapy Sept 

Actinomycoaia, March, 338 

*yn drome. Sept, 157 
Addhon'a disease, July 1016 

desoiycortlcoaterone acetate In 
March, 435 

Adenoma of bronchus, hemoptysis In 
July 843 

parathyroid hi arch 390-393 

disturbances, July, 1016 
ArSwi!? 3 disturbances July 1016 
ARlutbutlon test for brucellosis, March 

AT& S, f‘- 1117 1123 

Albumin bovine. Sept, 1091 

aiuT’ UaTck 433 Sept 1036 
S? 0cytolo| d c dissociation in acute 
Awl , ^ mdiculoneuritls, Jan 1 
Alcohol injections for fadal pain, Jan 

Alcoholism criminal responsibility and 

Production of diabetes March, 

^ llJn mt!ii m ^ydroride In hypoparathy 
roMlsm u Qn h 435 

A^h& ta March 437 

AmetioS!’ po ? Wir Problem of July 906 
2 ^26^ bormone therapy /*» 258 

aSM** 433 

aJ:® ? d g» Parenteral use*, March 433 

ssf* 111 asthroa to chfldrcn 

Amoh?lfrt in u C ° nT, ' Ba!nc ' Set ‘-’ 1212 
AndrSei rt , 0 v d pur P ura duly 880 

fD ^31 therapy advance* In March 
436 

AitemL disorder* Jan 265 
^ hemolytic acute acquired 1 lay 

ln “roinoma of colon July 958 


! Anemia In chronic diffuse glomerulo 
nephritis Sept 1198 
Ledereris, May> 702 
pernicious Jan 229 
clinical types, Jan^ 230 
liver therapy Jan, 242 
posterolateral sclerosis in manage 
ment Jan 245 

severe electrocardiogram In May 608 
suspension of discarded erythrocytes In 
March 432 

Anemias, macrocytic, Jan^ 246 
Anesthesia general curare in March 423 
local new agents March 419 
surgical electrocardiogram in May 
614 

Angina pectoris, anoxemia test. If ay 616 
differential diagnosis, March 513 
testosterone ln March 42 5 
Ankle clonus In pyramidal tract lesions 
Jan 56 

Anoxemia test ln angina pectoris May, 
616 

Anthrax, penicillin In July 835 
Antibiotics in dermatology Sept , 1107 
Anuria in infant* and children July 874 
Anxiety later fate of May 747 
neurosis, in combat crews May 731 
Aorta aneurysm electrocardiograms In 
May 605 

coarctation electrocardiogram In May, 
60S 606 

Appendicitis, acute. In children July 879 
chronic simulating peptic ulcer May 
629 

Army Air Forces, rehabilitation in, May, 
715 

rheumatic fever in convalescent 
care May 765 

Army fatigue and exhaustion states in 
May 771 

reconditioning programs May 788 
Arrhythmias, Sept ^ 1154 
digital!* in March 531 
qufnidine In Jan ^ 216 
Arthralgias, Sept ^ 1271 
Arthritic condition* common, treatment 
Sept 1269 
Arthritb, Sept ^ 1276 
hypertrophic Sept ^ 1278 
physical medicine In May 790 
rheumatoid Sept ^ 1277 
etiology environmental factors May 
566 
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Arthritis, rheumatoid, gold salts therapy, 
Sept , 1277 

neostigmine in, March , 423 
Aspiration biopsy of liver, March, 365 
Aspirin, blood coagulation and, March, 
430 

Asthma, bronchial, complications, unusual, 
March, 456 

military service and, March, 455 
recent advances, March, 453 
treatment, March, 458, 461 
emergency aspects, July, 843 
m children, July, 866 
with heart disease m children, July, 871 
Atelectasis, massive, emergency aspects, 
July, 844 

Auricular fibrillation, Sept , 1157 
digitalis in, March, 532 
quimdine in, Jan, 217 
flutter, Sept, 1156 
digitalis in, March, 532 
quimdine in, Jan, 223 
tachycardia, paroxysmal, Sept , 1154 
Axillary nerve injuries, Jan, 23 

Babinski sign in pyramidal tract lesions, 
Jan, 47 

Bacillary dysentery, postwar problem of, 
July, 905 

Bacillus cob meningitis, Sept, 1268 
Bach strain, May, 568 
Barbiturates m convalescence, Sept, 1213 
in war psychoses, March, 418 
Basophilism, pituitary, July, 1011 
Baths in skin disease, Sept, 1096 
Bed rest in convalescence, undesirable 
effects, May, 720, 748, 809 
Behavior clinic of criminal court, Jan, 
202 

Benzedrine in epilepsy, Sept, 1122 
m prevention of motion sickness, 
March, 418 

Benben, diet in, May, 803 
Biopsy, endometrial, Jan , 252 
in lymphogranuloma venereum. May, 
678 

liver, by aspiration, March, 365 
Bladder atony, furmethide m, March, 421 
female, functional disturbances, man- 
agement, Sept, 1200 
neck obstruction, fibrdus, Sept , 1208 
Blastomycosis, March, 334 
Blood coagulation, drugs influencing, 
March, 430 

derivatives, indications and uses. Sept . 
1069 

donors, universal (Group O), Sept. 
1077 

grouping technic, Aug , 1078 
indications and uses, Sept , 1069 
laboratory findings, in health and chs- 
- ease, Sept , 1314 


Blood loss, acute, electrocardiogram in, 
May, 613 

storage, media for, Aug, 1077 
substitutes, indications and uses, Sept, 
1069, 1091 

uses, physiologic background, Sept , 
1069 

vessels, peripheral, effect of cigarette 
smoking m, July, 949 
whole, use of, Sept, 1075 
Bone marrow cytology, Sept , 1324 
Bones, lesions, m hyperparathyroidism, 
March, 394, 396 
Brachial plexus injuries, Jan , 19 
Brain tumor in children, July, 892 
Brewers’ yeast, dosages, Sept , 1303 
Bromides m convalescence, Sept, 1214 
in epilepsy, Sept, 1120 
Bromsahzol, March, 419 
Bromsulfalem test of liver function, July, 
976 

Bronchial asthma, recent advances, 
March, 453 

Bronchiectasis, emergency aspects, July, 
840 

surgical indications and treatment, 
Sept, 1284 

Bronchohthiasis, emergency aspects, Jtdy, 
842 

Bronchopneumonia m infants and chil- 
dren, Jtdy, 869 

penicillin m case report, May, 580 
Bronchus, adenoma of, hemoptysis in, 
July, 843 

Brucellin, March, 359 
Brucellosis, March, 343 
penicillin failure in, May, 586 
Buboes, inguinal, in lymphogranuloma 
venereum, May, 668 
Bubonoli, May, 669, 670 
Bums, infection due to, peni cillin in, 
July, 836 

shock in, sodium lactate in, March, 438 

Caffeine in epilepsy, Sept , 1122 
Calcium in dermatology, Sept, 1104 
Candida albicans, infections with, March, 
323 

Carbon dioxide m bronchial asthma, 
March, 459 

Carbuncles, penicillin m, July, 836 
Carcinoma of colon, proximal portion, 
iron deficiency and anemia associated 
with, July, 958 

of lung, emergency aspects, July, 842 
primary surgical indications and 
treatment, Sept , 1282 
of prostate, estrogen therapy, March, 
435 

of stomach, diagnosis, March, 489 
gastroscopy m, March, 499 
Caruncle of urethra, July, 1007 
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poUnfmg chloride in, March 

C, j"rt| Pflnc, with peptic ulcer, Mir, 
62B 

CiltMlgii, Jen, 13 

Ciuttrttation of cervix fa dura 1c cerri 
«&, too? 

iw” 0510 "” 5 " 111 tDbocuIra * March 
Civemotu tfaus ihromhotu, emergency 

C^ihaJd, March 424 529 
L «6 p “ WIIln fa 85-. July 

Cwjwl Wlsfa of dmdron rdubffiti- 

tlon in, i/oy 792 319 

lo children, July 594 
chronic, duly, 993 

Ouddncth «p, fa pyamicfal trod Ic 
J.V 50 

uwnotbeapy fa brucella*, March, 357 
“^lymphogranuloma venereum. May 

5“ tcherculoiij March 445 July 918 
troct fafedlom. May, 574, 

cx: d:ic emergencies in, July 

B^n-hOcctbal emergencies fa, July 

'“»”=Io8fc emergencies fa, /uly 886 
’’“phxtory troct emergencies fa, July 

™ergendej fa, J*!y 874 
1114 *'?^ rltc fa convjdescence Sept, 

irjUv.xr problem of July 901 

adSSf7 rtionu ' llarch Jo? 5*o 

u ™» c fa arThods of liver March 429 

fatroctable ptfa, Jan , 98 
Jan lymphocytic, b e n i gn, 

gfancbUaomycodx, Alert 5 336 
a&'“’ ""&S06 510 

! c ^noting, effect on heart and 
Q^Whcrol blood vessels, July 949 
q^w movement, Jan „ 216 

°“°f hver correlation of com 
Ponte liver function rtody with 
Uv er biopsy March 363 
“"tnodj March 4S0 
a V*P r 'reatroent, March 276, 429 
485 May 655 
fa™?! March 273 4 79 
“Pofaopic robitancm fa March 428 
J54, May 658 
hotritional defiden 
655 

and signs, Hard 275 
recent advance*, March 

273 479 


“j Die 

1 deficiencies as basis May 


Cirrhosis of liver with dim cal features 
of xanthomatous bflary cirrhosis but 
with confirmation at biopsy July 
105-4 

Clawed hand in olnar nerve injury Ja r, 
15 

G onus fn pyramidal tract lesions, /e% 
56 

Cocadjofdm, March 334 
Coccidioidomycosis, March 332 
postwar problem of July 907 
Cold, common, propadnne b> drochlonde 
in March 420 
Colic in infants July 8 8 
Colitis, chrome ulcerative, sulfathahdme 
fn March 427 

Colon diverticulitis and di verb colons 
clmlcal study May 639 
proximal portion, carcinoma of iron 
deficiency and anemia associated 
with July 958 
Coma, diabetic, July 893 
in chffdren, emergency treatment July 
892 

Communicable diseases, common, active 
immunlration against, Scfit^ 1238 
Complement fixation test In lympbognm 
uloma venereum May 673 
Convalescence bed rest In, undesirable 
effects. May 720 748, S09 
fn borne, rehabilitation problems. May 
818 

in hospital, rehabilitation problems. 
May BOS 

management of patient. Sept-, 1210 
Convalescent care of rheumatic fever in 
Army Air Forces, May 765 
hospital. Army Air Forces, role of 
May 721 
serum, Aug, 10S5 

training program. Army Air Fortes, 
May 716 

ward need for May 812 
Convulsions In children, emergency treat 
meat, July $36 

Convulsive shock therapy in psychoses, 
Srpi^ 1232 

Coronary thrombosis, Scpt^ 1160 
dectrocmhograms In, May S9S 
pain of differential diagnosis, March 
513 

qtrinldine In, Jaru, 22, 
restriction of activity fn god extent 
of myocardial infarction, March 
405 

Creams dermatologic, Stpl^ 1100 
protective Stpi^ 1103 
Criminal roponslbnity epilepsy and, 
Jan., 212 

insanity and Jan^ 195 
mental retardation and, Jan- 20S - 
Croup July 864 r 
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Cryptococcosis, March , 335 
Curare, new uses, March, 423 
test for myasthenia gravis, Jan , 129 
Cushing’s syndrome, July, 1011, Sept, 
1224 

Cyst, suprasellar, obesity with, Sept , 1222 
Cystic disease of lung, emergency aspects, 
July, 845 

Cystine in liver disease, March, 429 
Cystitis, acute, m female, Sept, 1202 
chrome interstitial, Sept, 1205 

D-DESOXYCTHEPRiNEhydrochlonde, March, 
420 

Deafness, conductive, relation to lym- 
phoid hyperplasia of endometrium and 
x-ray therapy, Sept , 1251 
Deficiency diseases, arthralgia due to, 
Sept, 1271 

rehabilitation problems, May, 194 
Dementia praecox, Jan, 148 
Demerol, March, 417 
in convalescence, Sept , 1212 
Dengue fever, postwar problem of, July, 
900 

Depression in combat crews, May, 732 
in returned soldiers, May, 736 
Dermatitis, acute, emergency aspects, 
July, 833 

Dermatology, nonsurgical emergencies en- 
countered in, July, 833 
Dermatophytosis, March, 323 
treatment, March, 326 
Dermatoses, common, treatment, Sept , 
1095 

Desoxycorticosterone acetate in Addison’s 
disease, March, 435 
Diabetes insipidus, July, 1009 
melhtus, July, 1014 
globm insulin in, March, 436 
Diabetic coma, July, 893 

electrocardiogram in, May, 608 
Diarrhea, acute, in infants and children, 
July, 882 

Diasone in tuberculosis, March, 447, 448, 
July, 921 

Dichlorophcnarsine hydrochloride in 
syphilis, March, 438 

Dicoumarol in prevention of embolism 
and thrombosis, March, 430, 431, July, 
840, 929 

Dicnoestrol, March, 435 
Diet in acidosis of chrome diffuse glom- 
erulonephritis, Sept, 1196 
in cirrhosis of liver, March, 276, 427, 
4S4 , May, 655 
in convalescence, Sept , 1215 
m epilepsv, Sept , 1119 
in nephrosis Sept , 1186 
m nutritional deficiencies, Mav, 799- 
802 

-r-vm obesit> m children, Sept , 1227 


Diet in peptic ulcer, fundamental import- 
ance, m Army hospital, May, 706 
in pernicious anemia, Jan , 244 
in recurrent peptic ulcer, Sept , 1167 
in rehabilitation, May, 794 
Digilamd, March, 423 
Digitahne nativelle, March, 423 
Digitalis, blood-clotting and, March, 431 
effects on electrocardiogram, May, 609 
in arrhythmias, March, 531 
in heart failure, March, 524 
preparations and uses, March, 423, 524 
Digitoxin, March, 423 
Digoxin, March, 424, 529 
Dihydrotachysterol in hyperparathyroid- 
ism, March, 402 

Dilantin sodium in bronchial asthma, 
March, 459 

Dilaudid in convalescence, Sept , 1212 
Diphtheria, immunization, Sept, 1240 
laryngeal, July, 866 
Diuresis in nephrosis, Sept, 1187 
Diuretics, new, March, 424 
Diverticulitis of colon, May, 639 
Diverticulosis of colon, clinical study, 
May, 639 

Diverticulum, urethral, July, 1008 
Drop wnst in radial nerve injury, Jan, 
10 

Dye excretion tests of liver function, 
July, 976 

Dysentery, amebic, postwar problem of, 
July, 906 

bacillary, postwar problem of, July, 
90S 

sulfasuxidine m, March, 426 
sulfathahdme in, March, 426 
sulfonamides in, Sept , 1311 
Dysmenorrhea, hormone therapy, Jon , 
259, 262, 265, 267 

Dyspnea, pulmonary disturbances caus- 
ing, emergency aspects, July, 843 

Eclampsia, July, 852 
Ectopic pregnancy, ruptured, July, 854, 
856 

Edema of lung, acute, emergency aspects, 
July, 837 A . r 

Educational retraining in Army air 
Forces, May, 721 

Electrocardiography, uses in medicine, 
May, 590 

ventricular gradient in, March, 4 64 
Elcctrodiagnosis in peripheral nerve in- 
juries, Jan ,23 

Electroencephalography in epilepsy, Sept , 
1118,1126 

Electroshock therapy in psychoses, Sept, 
1232 

with insomnia, Jan , 192 
outpatient, in psychiatric disorders, 
Jan , 16 5 
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Embolism prevention, dicoumarol In 
Man* 430, 431 , July 840 929 
heparin In March , 431 July 933 
pulmonary, emergency aspects July 

m 

prevention exercises for, May 789 
Emergencies, medical, symposium on 
July 833 

Emotional states, arthralgia due to Sept 

un 

Emotions, neurophysiology of, May 744 
Empyema, pyogenic March, 507, 510 
Emulsions, Sept n 1099 
Encephalitis, acute, emergency treatment 
July, 895 

EccephaJo myelo-radicuIoneuriUs, atute, 
Jan., l 

Endocarditis, bacterial, subacute non 
hemolytic streptococcus, treat 
ment with pemdUta Sept , 1229 
penicillin In May, 583 
brucella, March 348 
Wbacute bacterial, therapeutics, March 

Endocrine glands real versus supposed 
disturbances, July, 1009 
system, therapeutics March , 433 
therapy In dermatology Sept + till 
in menstrual disorders, Jan+ 251 
Endometrial biopsy Jan 252 
Enuresis, ephedrine In March , 420 
Ephedrine in asthma In children July 867 
in enuresis, March 420 
in myasthenia gravis, Jan., 134 March 
421 

EpjdcrnwtopbytMb, ITarci 323 
Epilepsy, criminal responsibility and 

.J a *t 212 

diagnosis. Sept 1114 
electrocardiogram hr May 60S 
electroencephalography In Scpt^ 1118 


gutamlc add in March 418 
treatment, Sept^ 1114 1119 
sdAires, Sept^ 1115 

EPtnephrine in asthma In children July, 
867 

Erb's piralyils in brachial plexus lu lories, 
lex* 19 

^Jjpelas, penldllln in July 836 
t^wold penicDUn In July 836 
tT 7throcytes resuspended uses of 
March 432 Sept , 1077 
, notation rate, clinical significance, 
937 

E^blotnene, May 670 
^ tro E tn therapy in menstrual disorders 
•tom, 239 

to proitatlc cancer March 435 
Products, March 435 
to ofl Intramuscularly, In bronchial 
*Jtbma, March 459 


Ethinyl estradiol March, 435 
Exerdses in pulmonary embolism pre 
station May, 789 

therapeutic in convalescence May 
787 810 

Exhaustion states in Army and in in 
dustry May 771 

Expectorants In bronchfaj asthma, March, 
458 

Extrasystoles, qulnldlne in Jan , 227 
Eye signs In Dru cell oils, March 347 

Facial pain, neoplasia as cause Jan 91 
relief of Jan n 73 
symptomatic, Jan ^ 87 
Fasdcuiation neostigmine in March 42 2 
Fatigue, arthralgia due to .Se^f , 1271 
u operational ' May 729 
states in Army and in industry, May 
771 

Fats, plasma, in liver disease, July, 979 
Fear electrocardiographic changes in 
duced by May, 618 

Feeblemindedness, criminal responsibility 
and, Jan 20 8 

Feet dermatopbytosis of, March, 323 
Femoral nerve Injuries, Jan^ 23 
Ferrous carbonate in facial pain, Jan, 
77 

Fever therapy in brucellosis, March, 360 
Febrin foam and film Sept 1087 
In neurosurgery March 432 
Flbrosltis, etiology environmental factors, 
Afay 568 

FilarLaals postwar problem of July. 903 
Fluids administration, in chronic diffuse 
glomerulonephritis. Sept ^ 1193 
in diarrheal of Infancy, July 882 
Fluorescence test for dermatophytosls, 
March 325 

Focal fit Sept^ 1113 1122 
Fractures In hyperparathyroidism March 
394 

Frel test May 677 
inverted May , 678 

Friedreich » disease, electrocardiogram in 
May 607 

FrShHch* syndrome Sept ^ 1222 
Functional tests, electrocardiogram In 
May 615 

Fungus infections, pleural effusions of, 
March 508 511 

sodium propionate In March 438 
Furmethide in bladder atony March 421 
Furunculosis penicillin in July 836 

Galactose tolerance test of liver fime 
tlon July 977 

Gallbladder disease electrocardiograms 
in, May 606 

Gastric analysis diagnostic value March 
49 2 
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Gastritis, diagnosis, March, 489 
gastroscopy in, March, 498 
Gastroduodenal disease, diagnosis, March, 
489 

Gastrointestinal tract, acute nonsurgical 
emergencies related to, July, 878 
therapeutics, March, 426 
Gastroscopy, March, 497 
Gelatin as blood substitute, March, 433, 
Sept, 1091 

Globin insulin in diabetes, March, 436 
Globulin, serum, immune, Sept , 1087 
Glomerulonephritis, acute, m children, 
electrocardiogram in, May, 606 
penicillin in, May, S82 
chromd diffuse, management, Sept , 1184 
differential diagnosis, July, 990 
Glomerulosclerosis, intercapillary, March, 

sis 

Glucosides, cardiac, March, 423, S29 
Glutamic acid m epilepsy, March, 418, 
Sept , 1122 

Glycine in myasthenia gravis, Jan, 135 
Gold salts therapy m arthritis, Sept , 1278 
Gonadotropin therapy in menstrual dis- 
orders, Jan, 2So 

Gonda sign m pyramidal tract lesions, 
Jan , 57 

Gonorrhea, penicillin-resistant, May, 688 
sulfonamides in, Sept, 1311 
Gordon’s sign in pyramidal tract lesions, 
Jan , S3 

Gout, etiology, environmental factors, 
May, 567 

Grafts nerve, Jan, 27 
Gramicidin in dermatology, Sept, 1107 
Grand mal, Sept, 1116, 1122 
Groin, dermatophytosis of, March, 323 
Guanidine in myasthenia gravis, Jan , 
134 

Guillam-Barrd syndrome, Jan , 1 

Head injuries in children, coma due to, 
July, 893 

emergency treatment, July, 891 
Headache, tension, May, 568 
Heart disease, asthma rvith, in children, 
July, 871 

electrocardiograms in, May, 595 
pain of, differential diagnosis, March, 
513 

quimdmc m, Jan , 215 
effect of cigarette smoking on, July, 949 
emergencies, Sept , 1154 
In pediatnc practice, July, 871 
failure, acute, in children, July, 872 
left-sided. Sept , 1159 
congestive, with hypertension, March 
542 

digitalis in, March, 524 
irregularities, electrocardiograms m 
May, 590 


Heart lesions in hyperparathyroidism, 
March, 395 

position, electrocardiogram and, May, 
608 

structural abnormalities, electrocardio- 
grams in, May, 595 
tamponadp, Sept , 1158 
therapeutics, March, 423 
Heat therapy in rehabilitation, May, 787 
Hematoma, subdural, Jan , 62 

chrome, diagnosis, importance of, 
July, 1042 

Hemolytic anemia, acute acquired, May, 
695 

Hemophilia, plasma in, Sept , 1085 
Hemoptysis, July, 837 
Hemorrhage m liver damage, control of, 
March, 432 

intracranial, convulsions of, July, 888 
of early pregnancy, July, 853 
of late pregnancy, July, 855 
postpartum, July, 855, 858 
pulmonary, idiopathic, July, 843 
Hemothorax, March, 506, 510 
Henoch’s purpura, July, 880 
Hepann in thrombosis and embolism, 
March, 431, July, 933 
Herniation of intervertebral disk, Jan , 111 
Hexestrol, March, 435 
Hippunc acid test of liver function, July, 
977 

Histamine-azoprotein in bronchial asth- 
ma, March, 460 
in migraine, March, 438 
Histoplasmosis, March, 337 
Hoffman sign m pyramidal tract lesions, 
Jan, 54 

Hormone assays, Jan, 254 
Hospitalization, intramural, need for, 
May, 812 

Hospitals, civilian, rehabilitation prob- 
lem m, May, 808 

rehabilitation possibilities in, postwar, 
May, 725 , 

Hostile-aggressive reactions in returned 
soldiers. May, 7 35 
Hunner’s ulcer, Sept, 120 5 
Hydatidiform mole, July, 854, 856 
Hydrochloric acid in pernicious anemia, 
Jan, 243 

Hydrophobia, immunization, Sept, 1243 
Hydrothorax, March, 506, 510 
Hyosane in prevention of motion sick- 
ness, March, 418 
Hyperimmune serum, Sept , 1085 
Hypennsuhmsm, July, 1014 
Hyperpara tb\ roidism, March, 389 
primary, diagnosis, July, 1019 
Hyperpyrexia See Fever therapy 
Hypertension, arterial, kidnevs and, 
clinical relationships, March, 535 
drug therapy, March, 42$ 
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Hyperthyroidism July, 1013 
thlouradl In March 302, 433 
Hypnotic* in dermatology Scpl ^ 1105 
in insomnia, Jan , 187 
Hypocalcemia, electrocardiograms in 
May 613 

Hypoglycemia, obesity with Sept , 1223 
Hypomenorrhea, hormone therapy Jan., 
260 

Hypoparathyroidism, treatment, March 
434 435 

Hypoproteinemia Sepl^ 1083 
human serum albumin in Sept , 1086 
Hypotension, oeosynephnn hydrochloride 
in, March. 420 

Hypothyroidism obesity with Sept* 1223 


Immuwe serum globulin Sept ^ 1087 
in brucellosis March 359 
Immunisation active, against some com 
mon communicable diseases, Sept , 
1238 

combined Sept., 1250 
Impetigo contagiosa penicillin in July 
836 

Industry, fatigue and exhaustion states 
In, May 771 

Influenzal meningitis serum therapy 
Stpt^ 1263, 1266 
Inguinal buboes, A fay 668 
Injections, discomfort of means of min 
imizlng Scpt^ 1238 
m dermatology Sept n 1104 
Injuries, head, in children coma due to 
July 893 

emergency treatment, July, 891 
peripheral nerve Jan ^ 9 
Inanity and the criminal Jan^ 195 
*8*} conceptions Jan^ 204 
malingering and Jan ^ 205 
Insomnia, Jen , 178 

of Jan r 180 
CImical eflects, Jan., 181 
Spheral management, Jan 184 
“ypnotia in, Jan^ 187 

Psychotherapy Jan^ 186 

therapy In psychotic case*, Jan^ 

globln hr diabetes March 436 
“Qck therapy In psychoses Sept H 1231 
T_i , "^tb insomnia, Jan., 192 
internal medicine In general practice 

i»u? poJi y m on > ita y 

nT rt ' bnJ dMc > p™ 1 ™ 

j!!**, Merck 413 
«*crinJal abttt« emergency treatment, 
, J Mj 855 

tKttorrtaet, coutoWom of Jtdy, 8S8 
{^ffPUcn, Jyiy sso 
T 4 ** )D uthma to children. Ju ly 868 
10 •PorotridiHlr, March 330 


disk, protrusion of Jan^ 


Iodine in hyperthyroidism, thlouradl 
and March 310 

Iron deficiency in carcinoma of colon, 
July 958 

Jacksonian epflepsy Sept , 1115 1122 
Jaundice, acholuric, familial type, July, 
982 

Jolly* myasthenic reaction, Jan^ 129 

Kepukxhe hydrochloride March 420 
Kidneys, arterial hypertension and din 
JcaJ relationship March 535 
functional tests value* in health and 
disease Sept ^ 1320 

infections, non tuberculous, treatment 
May 571 

lesions in hyperparathyroidism March 
394 

K3umpke s paralysis In brachial plexus in 
juries, Jan 19 

Labokatoby findings in blood and urine 
in health and disease Sept ^ 1314 
Lanatoside C March 424 
Laryngeal diphtheria, July 866 
Laryngotracheobronchitla, 

Laurence Moon BiedI syndrome, Sept ^ 
1222 

Lead poisoning In children July 881 
sodium dtrate in, March 437 
Lederer's anemia May 702 
Leprosy postwar problem of July 907 
Liniments, Sept 1099 
Lipotropic substances in cirrhosis of liver 
March 428 483 May 658 
Liver biopsy by aspiration, March, 365 
cirrhosis. See Cirrhosis of Uver 
damage to, hemorrhage In, control of 
March 432 

diseases, diet a* factor, March, 27 6 
427 484 

dysfunction, constitutional July, 982 
functional tests July, 973 
composite, March 363 
values in health and disease, Sept^ 
1319 

therapy In pernicious anemia, Jan 
242 

Lobectomy In tuberculosis, March 451 
Lobotomy, prefrontal, in psychoses, Sept 
1232 

Lockjaw See Tetanus 
Lotions, dermatologic. Sept ^ 1097 
Lumbago etiology May 568 
Lumbar puncture In meningitis, Sept 
1264 

Lung abscess, emergency aspects, July 
841 

surgical Indications and treatment 
Sept^ 1288 
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Lung, carcinoma, emergency aspects, July, 
842 

primary surgical indications and 
treatment, Sept, 1282 
cystic disease, emergency aspects, July, 
845 

edema of, acute, emergency aspects, 
July , 837 

resection, in tuberculosis, March, 451 
Lymphocytic choriomeningitis, benign, 
Jan, 36 

Lymphogranuloma venereum, May, 663 
diagnosis, May, 677 
extragenital, May, 675 
treatment. May, 682 

Lymphorrhoids in lymphogranuloma 
venereum, May, 670, 671 

Magnesium sulfate in paroxysmal tachy- 
cardia, March, 426 

Maladjustment, transitory, in soldiers, 
reconditioning in, May, 75 1 
Malaria, postwar problem of, July, 902 
reconditioning the patient, May, 760 
Malingering of insanity to escape criminal 
responsibility, Jan , 205 
Malta fever See Brucellosis 
Mandehc acid in urinary tract infections, 
May, 574, 576 

Massage in rehabilitation, May, 787 
Mebaral in epilepsy, Sept , 1122 
Mecholyl, effects on electrocardiogram, 
May, 614 

in bronchial asthma, March, 459 
Median nerve injuries, Jan, 11 
Median-ulnar nerve injuries, Jan , 18 
Medical emergencies, symposium on, 
July, 833 

Medullary tractotomy for facial pain, 
Jan , 84 

Meigs’ syndrome, pleural effusion in, 
March, 509, 512 

Meningitis, acute, emergency treatment 
July, 895 

Bacillus coll, Sept , 1268 
coma of, emergency treatment, July, 893 
diagnosis, Sept , 1260 
influenzal, serum therapy, Sept , 1263, 
1266 

lumbar puncture in, Sept , 1264 
lymphocytic, benign, Jan, 36 
meningococcal, serum therapy, Sept , 
1263 

sulfonamides in, Sept , 1263, 1310 
pneumococcal, penicillin in, May, 585 
staphylococcal, penicillin in, Sept , 1264, 
1267 

streptococcal, penicillin m, Sept , 1264, 
1267 

treatment, Sept , 1259, 1262 
tuberculous, Sept , 1267 
Menopausal arthralgia, Sept , 1274 


Menopause, July, 1015 
male, July, 1015 

Menorrhagia, hormone therapy, Jan^ 
259, 261, 264, 266 

Menstruation, disorders of, diagnostic 
aids, Jan , 252 
endocrine therapy, Jan, 251 
Mental disease, criminal responsibility 
and, Jan, 195 

retardation, criminal responsibility and, 
Jan , 208 

Mercupunn as diuretic, March, 424 
Methcnamme m urinary tract infections, 
May, 574, 575 

Methionine in cirrhosis of liver, March, 
429, 484 

Metrazol shock therapy in psychoses, 
Sept , 1232 

Microsporon infections, March, 323 
Migraine, histamine-azoprotein in, March, 
438 

Miscarriage See Abortion 
Mole, hydatidiform, July, 854, 856 
Moniha albicans, infections with, March, 
323, 328 

Monoacetyl morphine, March, 418 
Monocame for local anesthesia, March, 
419 

Morphine m convalescence, Sept, 1212 
Motion sickness, treatment, March, 418 
Mouth w'ash m pernicious anemia, Jan, 
245 

Musculocutaneous nerve Injuries, Jan, 
23 

Myasthenia gravis, diagnostic tests, Jan, 
12 8, March, 422 
management, Jan , 126, 129 
treatment, advances in, March, 421 
Myasthenic reaction of JoDy, Jan, 129 
Mycology, medical, March, 323 
Myocardial infarction, restriction of ac- 
tivity m coronary occlusion in relation 
to, March, 405 

Myocarditis, Fiedler’s, electrocardiogram 
in, May, 606 

Myoclonic jerks, Sept, 1117, 1123 
Myxedema, July, 1012 

Narcolepsy in children, July, 894 
Narcosynthesis in war neurosis, May , 737 
Nasopharynx, hyperplasia, conductive 
deafness and, Sept , 1251 
Neck, painful, May, 568 
Needle liver biopsy, March, 365 
Neoarsphenamine in urinary tract Infec- 
tions, May, 577 

Neostigmine m faseiculation, March, 4 22 
in myasthenia gravis, diagnostic, March, 
422 

therapeutic, March, 421 
in poliomyelitis, March, 423 
in rheumatoid arthritis, March, 423 
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Penicillin m carbuncles, July, 836 
in cavernous sinus thrombosis, July, 894 
m cellulitis, May, 584, July, 836 
m dermatology, Sept , 1107 
m erysipelas and erysipeloid, July, 836 
m furunculosis, July, 836 
m glomerulonephritis, May, 582 
in impetigo contagiosa, July, 836 
m lymphogranuloma venereum, May, 
682 

m meningitis, Sept , 1264 
m nonhemolytic streptococcus subacute 
bacterial endocarditis, Sept, 1129 
m pneumococcal meningitis, May, 585 
m pneumonia, May, 580, 582 
m subacute bacterial endocarditis May, 
583 

m urinary tract infections, May, 574, 
578 

inhalant, July, 916 
in bronchiectasis, Sept , 1287 
methods of administration and dosage, 
July, 909 
snuff, July, 916 

versus sulfonamide therapy, May, 579 
Pentothal narcosynthesis in war neuroses, 
May, 737 

Peptic ulcer, benign and malignant, dif- 
ferentiation, March, 495 
chrome appendicitis simulating, May, 
629 

diagnosis, March, 489 
diet m, fundamental importance, in 
Army hospital, May, 706 
differential diagnosis, May, 624 
gastric catarrh with, May, 628 
gastroscopy in, Match, 499 
in asthenic person, May, 625 
m hypersthenic person, May, 626 
recurrent therapeutic control, Sept , 
1162 

roentgen diagnosis, March, 493 
sodium alkyl sulfate in, March, 426 
vitamin “U” therapy, May, 709 
with atypical symptoms, May, 625 
Periarteritis nodosa, Jan, 139 
Pericardial effusion in children, July, 871 
Pericarditis, acute, electrocardiograms in, 
May, 603 

chronic constrictive, electrocardiograms 
m, May, 604, 609 

Peripheral nerve injuries, diagnosis and 
surgical treatment, Jar , 9 
Peritoneal syndrome m nephrosis, July, 
876 

Pcntoneoscopj in liver disorders, March 
369 

Pernicious anemia, Jan , 229 
clinical types, Jan , 230 
li\er thcrap\, Jan, 242 
posterolateral sclerosis in, manage- 
’ ment, Jan , 245 


Peroneal nerve injuries, Jan, 20 
Personality patterns, May, 746 
Pertussis, immunization, Sept, 1242 
Petit mal, Sept, 1116, 1123 
Pharmacology, recent advances, March, 
417 

( Phenobarbital m epilepsy, Sept , 1120 
'Phenytom sodium m epilepsy, Sept, 1121 
Pheochromocytoma of adrenal medulla, 
July, 1016 

Phlebotomus fever, postwar problem of, 
July, 901 

Phthalylsulfatbiazole See Sul)athahdine 
Physical fitness testing of rheumatic fever 
patients, May, 719 
medicine, in arthritis, May, 790 
in cerebral palsy, May, 792, 819 
in dermatology, Sept, 1111 
in hospital organization, place of, 
May, 816 

in poliomyelitis, May, 791 
m rehabilitation, May, 786 
in thrombo-angntis obliterans, May, 
790 

in tuberculosis, May, 792 
preventive, May, 788 
rehabilitation, m Army Air Forces, 
May, 111 

tra inin g, of rheumatic fever patients, 
May, 768 

Pituitary, anterior lobe, disturbances, real 
vs supposed, July, 1010 
posterior lobe, disturbances, real vs 
supposed, July, 1009 
Placenta, circumvallate, July, 855 
premature separation, July, 855, 857 
previa, July, 855, 857 
Plague, postwar problem of, July, w* 
Plasma, bovine, for human use, March, 433 
m shock, Sept, 1082 
fractionation, products and uses, Sept, 
1086 

heterologous, uses, Sept, 1091 
reactions following use, Sept , 1088 
uses and indications, Sept , 1079 
Pleura, malignant tumors, effusions due 
to March, 509, 512 

Pleural effusions, diagnosis and treatment, 
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SYMPOSIUM. ON RECENT ADVANCES IN GYNECOLOGY AND 
OBSTETRICS 


FOREWORD 

The work presented in this volume comprises clinical investigation 
and reports by members of the staffs of Philadelphia hospitals, prin- 
cipally the Philadelphia Lying-in Hospital and the Jefferson Medical 
College HospitaL The object of this Symposium is to fulfill the need of 
bringing the recent advances in obstetrics and gynecology to the men 
m the service as well as to those returned to practice, so that they may 
have an up-to-date report of the developments which have occurred 
during the war years Emphasis has been placed upon the newer methods 
of therapy as compared with the older methods and the establishment 
of improved practices in the treatment of gynecologic and obstetric 
complications 

It is to be understood that some of these practices are still in the ex- 
perimental stage but since clinical trial has shown that they are worthy 
of continued use and ini esugataon, they deserve mention in this volume. 

This compilation cannot be expected to fulfill the requirements of a 
complete refresher course in this specialty, but at does point out the 
improvements and changes that have taken place whde the obstetncian- 
gynecologist was serving his country m other capacities. 

Some of the articles have been contributed voluntarily bj members of 
the Philadelphia medical profession and the selection of these contribu- 
tions has been made with the thorough understanding that the authors 
are m a position to have established the value of the procedures from 
thru cal experience. 

It is hoped that these presentations wifi not only stimulate addiuonal 
"orh and reviews of the special^ but that the profession at large will 
take advantage of the authors’ and publisher’s efforts and acquaint 
themselves with ev er) detail contained therein. 

It is wath distinct satisfaction that I present this Svmposwm on the 
recent advances jn obstetrics and gynecology 

Norris W Vaux, M.D 
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GYNECOLOGIC EXAMINATION— PREMARITAL COUNSEL 


Robert C McElroy, M D 

An introduction to gynecic treatises and study must, of necessity, be 
concerned with examination of the patient. It is assumed that adequate 
basic training m the fundamental embryology, anatomy, histology and 
pathology as related to this field has been acquired 

Gynecologic examination is as integral a part of the armamentarium 
of the general practitioner as it is to the specialist. The great differences 
in the approach of the two types of practitioner he m the allotment 
of the facts in the history taking, time and facility for examination, 
systematic approach and thoroughness Errors in diagnosis are due to 
the sms of omission rather than commission. 

Preliminary preparation of the patient for examination requires that 
the bladder be emptied immediately prior to examination The rectum 
should be emptied and enemas utilized when necessary All constrictive 
clothing and supportive garments should be removed Confidence and 
cooperation of the patient will facilitate matters to the utmost Gentle- 
ness and tact combined with reassurance will mentally prepare the pa- 
tient for an examination that notoriously carries a stigma of pain and 
embarrassment The presence of a nurse, assistant or some third disin- 
terested party serves as protection to the physician but offers litde 
benefit to the patient beyond moral support 

HISTORY 

History taking is a necessary preface to any physical examination 
Facts common to all medical history of either specialized or general 
nature must be noted to cover general and systemic etiologic factors 
of pelvic disease Certain facts pertinent to the female in respect to her 
age, color and marital state (past and present) must be noted An ac- 
curate menstrual history covering age of onset, type of flow, whether 
regular or irregular, interval, duration and quantity of flow (number 
of napkins), the character, whether accompanied by clots or passage 
of tissue, color, odor, association of pain, its location, radiation and 
character, time in relation to flow, the date of the last menstruation, 
both normal and abnormal, and finally menopausal symptoms, if the 
latter be present, must be recorded Childbearing being responsible 
for or related to complaints, demands that an accurate obstetrical his- 
tory include the number of labors and abortions, their respective dates, 
character and the method of termination, the duration of the puerpena 

* Instructor, Department of Obstetrics and Gynecology, School of Medicine, 
University of Pennsylvania, Assistant Obstetrician and Gynecologist, Philadelphia 
Lying-m, University of Pennsylvania and Philadelphia General Hospitals 
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and their final results, the size of the infant and its condition at birth, 
the number of hying or dead children with the cause for the deaths 
recorded The presence of leuhorrhea with notation of its character, 
color, odor and production of pruritus will aid in tracing the etiology 
of this subjective finding 

Menstrual distttrbances may be an indicator of either pelvic or sys- 
temic disease such as tuberculosis, severe anemia, blood dyscrasa or 
endocrine abnormality not necessarily pelvic. The origin of the bleed- 
ing must 6e determined since urinary and rectal origins may be con- 
fused with genital sites 

Pam as a gynecologic symptom may be in the form of backache, 
cramps, tenesmus, headache, dyspaxeunia, urinary or rectal What is its 
reference in the pelvis 5 It should be recalled that contralateral pain is 
common in pelvic disease and that reference to distant unrelated areas 
such as the Curtis-Fitzhugh syndrome may deviate the investigation 
to another field Right shoulder pain in ectopic pregnancy, ruptured 
cyst and post-tubal insufflation all have peine origins Ovarian pain 
and testicular porn are similar in the production of vertigo and nausea. 
Tubal pain is sharp and stabbing and associated with abnormal tender- 
ness. Uterine pam may be colicky, constant or pressural in manifesta- 
tion Vaginal pain may be associated with burning, tingling and itch- 


ing 

Leukorrbcal discharges most he investigated as to origin and causative 
organisms. For this purpose facilities for stained or wet smears should 
be at hand. An abnormal Ieukorrhca should always be regarded with 
suspicion because it may be the first symptom of mabgnant diseases 
The contiguous urinary tract makes any deviation from the normal 
act of micturition an accompanying symptom of pelvic disease. Uri- 


nary disease such as ureteral dysmenorrhea confuses the examiner and 
urologic training or aid should be sought Diurnal frequency, nocturia, 
urgency, burning, pam, hematuria, incontinence, dribbling and reten- 
tion are the classic subjective phenomena. Objective findings should 
take note of the color, turbidity and odor of the unne. Urinary disease 
may be the prime etiologic factor in association with symptoms found 
m mild gynecic disease. An outstanding example of this is the tngonms 
'nth small cystocele. 

Lower intestinal tract phenomena may be caused by gynecologic 
disease, and vice versa The bowd habit, whether featured by consti- 
pation or diarrhea, may have an important bearing on the patient’s 
symptoms. Mucous diarrhea is almost diagnostic of pelvic abscess, 
vhethcr tubal or appendiceal in ongm 

The previous medical history should include a notation of surgical 
Procedures an d their resultant effects On gynecologic complaints with 
nnphasis on the effect on menses or fertility In regard to the latter 

l pw ' lo " s ™ d,ca] htft0I > or occupation may contribute 
information that is valuable. ’ 
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GYNECOLOGIC EXAMINATION 

Equipment— The instruments for gynecologic examination are not 
numerous but they must be specially adapted to suit the needs of the 
field The examining table should be one of adjustable length with the 
facility to elevate the head and shoulders The supports for the ex- 
tremities may utilize either heel rests or leg holders The covering 
mattress should be firm, smooth yet comfortable Drawer space at the 
foot should contain the equipment to be mentioned below 
Lighting facility should be either a no-spot lamp, head mirror or 
light, or a speculum light The ordinary goose-neck is awkward and 
bums the patient and the operator while obstructing the view 
The remainder of the equipment includes rubber gloves, lubricant, 
various types and sizes of specula, tenacula, dressing forceps, steel or 
glass catheter, suction curette, dilators, sounds, probes, biopsy forceps, 
cautery or electro coagulation apparatus, pressometer or Rubin ap- 
paratus, microscope, needles and syringes, sterilizer, diaphragm rings, 
solutions, blood counting apparatus and pessaries 

Position of the Patient— The gynecology examination necessitates a 
variance in position of the patient to secure completeness and accuracy 
The recumbent, dorsal lithotomy, Sims’, knee-chest and Trendelen- 
burg positions all have peculiar usefulness Abdominal examination is 
best in the recumbent, bimanual examination by the dorsal lithotomy, 
Sims’ and knee-chest for fistulas or uterine replacement 

The Examination —Proper positioning with adequate coverage to pre- 
vent undue exposure is the correct approach to examination Abdojn- 
inal exmmnation precedes pelvic examination Tumor masses, tym- 
panites, ascites, rigidity and tenderness as well as peristaltic activity are 
noted Tumor masses may be smooth or irregular, firm or elastic and 
do not produce distention of the flanks Ascites show a fluid wave, 
shifting dullness and dullness m the flanks Tympanites causes uniform 
distention with the characteristic high-pitched note on percussion The 
presence of fetal parts and heart sounds makes pregnancy an easier 
diagnosis Rigidity of the abdomen or absence of peristalsis indicates 
some inflammatory lesion and may be secondary to a pelvic lesion or 
a complication of it Tumor masses caused by the urinary bladder may 
be dispelled by the catheter Coronal tympany is present m ovarian 
cysts 

On completion of the abdominal examination the pelvic examination 
is next m order It is earned out with the gloved hand to protect the 
operator and to respect the aesthetic sense of the patient One or both 
hands may be used depending on the ability to completely explore 
the pelvis The patient is cautioned that the examination is discom- 
forting but not painful and she may expedite matters by relaxation and 
deep breathing 

Fundamentally, the exploration can be accomplished thoroughly by 
means of the internal and external hands to exert counterpressure The 
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xrvo, shape, consistency, motility and tenderness of the organs are de- 
termined An accurate knowledge of the normals is essential, and is 
gamed only by wide experience. 

The procedure is begun by inspection and palpation of the external 
genitalia. Congenital abnormalities, hypertrophy, cutaneous lesions, 
hair distribution, discharge or swelling are noted. Skin lesions that 
affect other portions of the body may affect this area. Hair distribu- 
tion may give a clue to endocrine disease. Swellings may be due to 
inflammation, tumors, varicose veins or hematomas Bartholin's glands 
ma) be palpated in the bases of the labia majora with thar orifices in 
the labia minora. Vaginal penetration is initiated with one finger, the 
index, and followed by the middle finger The patient is asked to strain 
demonstrating relaxation or the presence of urethrocele, cystocele or 
rectocele. The urinary meatus is inspected for caruncles, mucosal pro- 
lapse or cysts Milking the urethra produces abnormal discharges from 
Skene s tubules 


Deep vaginal penetration is completed by pressing against the rec- 
tum and perineal body, steadying the elbow against the body or hip to 
allow free motion of the fingers. Care is exercised not to titillate the 
ditons or urethra The vaginal size, shape, consistency, volume, sen- 
sitiveness and local heat are noted as well as masses encroaching on it 
The latter indude Gartner duct cysts, vagina] indusion cysts, extra- 
vaginal tumors and inflammatory lesions Congenital malformations or 
fistulas when present should be noted 
The cervix projects into the vaginal vault normally at a right angle 
causing it to pome downward and backward Deviations of this give 
valuable clues to the position of the uterus. Retroversion forces the 
eemx towards the symphysis, upward and forward as does pelvic 
abscesses, cysts or fibromyomas Lateral deviations indicate that the 
uterus is either pushed over by a tumor or pulled over by adhesions. 
Cervical erosions, ectropions, lacerations, cysts, tumors, hypertrophy 
and elongation as well as the state of the os may be determined. De- 
scensus must be differentiated from dongation uith the sound or vul- 
sellum traction. Vaginal hemorrhage may originate from the cervix or 


uterine cavity and this can be easily observed 
Above the cervix is the uterine body, which is usually in slight ante- 
\ersion and anteflexion It is felt by placing the vaginal fingers anterior 
to the cervix and attempting to cause the abdominal and vaginal fingers 
to meet over the symphysis pubis. Absence of the body here indicates 
some retrodisplacemcnt. The cul-de-sac of Douglas is then explored 
tor the smooth, rounded fundal mass and it is differentiated from ab- 
scesses, turnon or hematoceles. Absence of the bod) m either location 
indicates midposition or lateral deviation. When the fundus is located. 

d * “f- £ a 3P o C ° n ,' lST r C - V ’ and sensitiveness of the uterus s 

S Retro displacements are judged as to adherence and re- 
placeabiht) Lateral deration is differentiated from tumors and ad- 
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hesions The uterine mass is differentiated from other pelvic masses by 
demarcation or sounding 

The uterine ligaments are not easily felt, but the round ligaments 
may be palpated as a cordlike mass arising from the cornua The utero- 
sacral ligaments are felt in the cul-de-sac and are best noted m pelvic 
endometriosis or spreading carcinoma 

Examination of the adnexa requires skill and experience They are 
motile for great distances m almost any direction and tend to slide 
away from the exploring hands The normal tube cannot be palpated 
but enlargements due to ectopic pregnancy, salpingitis, pyosalpinx or 
hydrosalpinx can be felt. An ectopic gestation is exquisitely tender 
while the other conditions show variations in shape and a lesser degree 
of tenderness The ovary can be palpated, but must be trapped between 
the abdominal or vaginal hands as well as the lateral pelvic wall It 
must, therefore, be scooped into this site The ovary has a sensitivity 
similar to that of the testicle and pressure upon it may produce nausea 
or vertigo. Cysts have the characteristic elastic feel, except the der- 
moid, which is stony hard and located anterior to the broad ligament 
They are fteely motile usually, while the parovarian cyst is m close 
approximation to the uterus and is fixed Free motility may cause con- 
fusion with a pedunculated fibroid The small cysts are retention in 
type while the large ones are proliferative 

Completeness demands that the bladder and ureters be palpated for 
masses or tenderness During the palpation of the latter the uterine 
arteries may be felt in the lateral fomices 

It is truly said the gynecologists make no rectal examinations and 
the suregon fails to utilize the vagina The rectum affords an additional 
portal of entry especially m the virgin or to determine the state of 
the rectovaginal septum in abscess or endometriosis Rectal tenderness 
is prominent m appendicitis 

Instrumentation gives further conclusive evidence by exposure of 
the vagina and cervix with the speculum Uterine replacement may be 
accomplished by traction on the cervix with the vulsellum The uterine 
sound shows the direction and depth of the endometrial cavity and if 
bleeding is encountered is helpful in the Clark test for fundal car- 
cinoma Intracavity tumors may be felt by this method Before sound- 
ing the uterus the date of the last menstruation must be known in 
order not to produce an abortion, frequently the reason a patient con- 
sults the physician The fine probe will locate fistulas or sinus tracts 
The biopsy forceps should be wisely employed to determine the histo- 
pathology of suspicious lesions Insensitiveness of the cervix to manipu- 
lation except dilatation affords opportunity for the painless application 
of cauterization and coagulation procedures to erosions and ectropions 
Marked superficial vascularity, however, contraindicates cauterization 
because of the possibility of additional uncontrollable bleeding Intra- 
pelvic infection may be activated by such a procedure 



GYNECOLOGIC EXAMINATION— PREAfAIUTAL COUNSEL 1349 

Tubal insufflation may be easily accomplished for sterility study 
Endometrial biopsy fot malignancy or sterility study may be similarly 
performed Postcoita] ejaculation specimens of semen may be studied 
for male fertility The vaginal smear affords valuable evidence in the 
hands of the expert for the study of malignancy or hormonal control 
as well as the treatment of vulvovagiruns in the child. The Hinselmaan 
colposcope may be used by the expert for the study of malignant 
lesions. The Schiller test of painting the cerfe with iodine solunbn 
outlines the site for biopsy purposes The microscopic examination of 
leukorrheal discharges aids in differentiatiiig trichomonas or moniliasis. 
The cathetenzed urinalysis affords more accurate diagnosis of urinary 
findings, and results in unne which is more suitable for either the 
Friedman or Aschhemi-Zondeh tests for pregnancy The former is 
now more accurately done as a serum prolan determination on a quali- 
tative basis of the blood. Further diagnostic aids are found in the dark- 
field examination of ulcerative lesions for primary lues or in culture 
for Ducrey bacillus in chancroid Granulomatous lesions are differen- 
tiated by the Frei test for lymphogranuloma venereum or the smear 
for the Donovan bodies of granuloma ingiimale. 

On a therapeutic basis the vagina is utilized for douching, Elliott 
therapy or controlled douching, hormonal substitution by suppository 
or the intravaginal application of cone radiation therapy for malig- 
nancy, as well as the colpostat in radium application or as a site for the 
insertion of radium needles or radon seeds for cases of intractable 
hemorrhage in carcinoma that will not respond to other methods. 


PREMARITAL COUNSEL 

Premarital laws of various states require that medical examination of 
the prospective bride and bridegroom be made to rule out syphilitic 
and gonorrheal infection pnor to marriage. These laws, forcing such 
examination, afford the physician the opportunity to offer these indi- 
viduals advice in their new venture, which will serve to prepare them 
for a happy conjugal life and may prevent future marital unhappiness 
ending in divorce. Such advice may or may not be requested It is suf- 
ficient to state that it is needed m pracocally all cases but may be re- 
ceived with antagonism unless the cases arc individualized. 

The time for the consultation cannot be accurately stated. Parents 
tray proude utopia by their intelligent, early instruction to children 
nhen the first questions arise. The child should be led into open, frank 
discussion by stages until complete knowledge is acquired P/iracaf 
fitness is a “must” in all things except the vital functions of marriage 
and parenthood Unol recently there has been complete neglect of this 
and even now too much misinformation exists. If possible, instruction 
should begm before love, engagement and the premarital examination 
m order to aliens sufficient time to emphasize and properly digest all 
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the considerations The entire field could only be covered thoroughly 
by successive consultation with the physician, psychiatrist and marriage 
counselor 

Consultation with the physician is on an intimate and personal rela- 
tionship which must be handled with the greatest tact and gentleness 
A short but pertinent history of previous illness should be combined 
with the examination, which should be general as well as pelvic The 
physician should bring to hght certain definite attitudes, entrenched 
shames, inhibitions, ignorances and erogenous practices in order to dis- 
perse these and possibly aid the groom m his approach and ability to 
stimulate his bride Anatomic abnormalities should be noted and, if a 
tight hymen is present, it should be dilated or stretched with or with- 
out the aid of anesthesia and with full consent of both bride and 
groom This may be accomplished in several ways Instruction in 
douching will serve to dilate the orifice and accustom the vagina to a 
foreign body The patient may do the dilation by using her finger or 
thumb at repeated intervals to enlarge the opening The physician can 
accomphsh it by slow, forceful dilation without anesthesia and tearing 
of the hymen If necessary anesthesia is employed When dilation is 
done, the woman can be assured that her first coitus will not be pain- 
ful or unpleasant 

In the case of the woman who has had unpleasant experiences or 
who masturbates, assurance can be given that these practices have not 
harmed her Such erogenous practices may give an index of stimula- 
tion points valuable m reaching a climax later on and the knowledge is 
passed on to the male as advice without revealing its source Variant 
positions should be known and described for satisfactory intercourse 
She should be instructed to accept and cooperate with her husband’s 
caresses and to guide him where necessary The marital act is not a 
duty or chore simply to be tolerated because marriage vows have been 
spoken It is indulged in for expression of love and affection and the 
pleasure derived therefrom Simultaneous climax can be reached if suf- 
ficient practice is had and the proper areas stimulated Actual insertion 
of the phallus should not occur until the female climax is near m cases 
of premature ejaculation If this is very premature, urologic advice is 
recommended Coitus during the menses is not harmful and may be 
more satisfactory because of the increase m the sex response at that 
time A small douche will remove the messy character of the act A 
complete knowledge of contraceptive control is fundamental and the 
method best suited to the couple advised The diaphragm is most effi- 
cient and where this cannot be fitted, the condom is used until the 
hymen is dilated to permit the use of a diaphragm In cases of religious 
scruples the Ogino-Knaus method of rhythm control is advised Preg- 
nancy should not be delayed too long since it will complete the final 
union of the family and serve to cement the marriage 
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The prospective groom requires advice particularly since most men 
have had previous sex experience but on a different basis. Before mar- 
riage the act was mainly for carnal satisfaction and usually with an 
experienced partner Since the male orgasm is always easily reached, he 
may fail to consider his wife's reaction and failure of response First 
of all he, too, must have a short history and physical examination to 
rule out disease or abnormalities His ideas, fears, previous acts and 
erogenous practices should be brought to light and properly discussed 
He must be instructed in his rights and dunes to his bnde as well as 
her rights and dunes m the mantal acts He knows what his responses 
and snmuJanon points are and must be caunoned that they vary greatly 
with those of his wife. Her response is slower and less complete unless 
he is a clever lover and willing to cooperate with her and pracuce unnl 
the climax is simultaneous He must be informed of her sumulauon 
points and the necessity of precoital play unnl she is near the climax 
This is accomplished by the proper mental approach combined with 
physical stimulation, culminating in complete and satisfactory inter- 
course. The approach should never be one which ever hints of the 
vulgar or profane but should be associated with expressions of affec- 
non and regard He should protect his wife from intrusion and never 
indulge in the act when either partner is fangued or nnrecepuve. 

Both partners are to be informed that lack of orgasm is not lack of 
affecnon and as such does not demand rushing into the use of hormone 
injections or psychoanalysis As Dickinson so aptly puts it, "we must 
combine goodness with the gonads and the new harmonies with hor 
mones ' The problem is not an insoluble one and with proper inv esti- 
mation and education the solution can be found In respect to sex prac- 
tices don’t recommend and don't condemn. In regard to premarital 
practice don’t answer affirmatively or negatively but point out the 
risks. The individuals should not necessarily know of each others ex- 
perience because some individuals are unable to tolerate such 
knowledge. 

Physical exercise will stimulate the sex urge and response. Since 
many women lead a sedentary life this activity should be advised 
Men, on the other hand, indulge in exercise for the sheer enjoyment 
of it. Women fail to do so because it causes excess perspiration and 
contributes to ruffling of the general appearance Exercise to the point 
of fatigue will be harmful and care is exercised not to reach this state. 

Finally, the question arises as to who shall be educated in these facts 
All groups are in need of such instruction. The colleges and universi- 
ties are attempting to recognize the urgent need for it and are incor- 
porating such courses in the curriculum Hon ever, many times students 
arc not honestly enrolled m the courses to secure knowledge, but be- 
rause of the lure of the spicy subjects under discussion It has been 
m - personal observation that the highly intelligent have a much more 
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difficult time than others m harmonizing their sexual relations bee 
they are afraid to admit ignorance of the subject and will go to 
end to solve the problem themselves before seeking advice They, 
have more consideration for each other and when a problem e: 
they wall make an attempt at a solution If this fails they will prac 
continence or indulge only to satisfy their partner The lower inc< 
groups rarely have these difficulties and certainly they infrequently 
advice With the existing means of recreation they are able to sec 
sufficient exercise and are not leading a pace that is killing They 
not, as a rule, take into consideration the financial burden of pregna 
and rarely deny themselves because of an inability to provide a coll 
education for the offspring It is not intended to imply that they h 
less consideration for each other but that they more frequently ei 
into the act for sheer expression and pleasure They have their pi 
lems, nevertheless, and premarital advice should always be availabk 
them and should be offered without being rude 
The physician must preserve dignity and abstain from levity dui 
all of the discussion He must maintain a sympathetic and helpful £ 
tude He will remember that through education we can teach suci 
m marriage and parenthood by enlisting effort, courage and mt< 
gence, thus preventing the disastrous terminations of so many n 
nages m the divorce court He can promote a new outlook on a pr 
lem that deserves more careful consideration than has been given 11 
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ADVANCES IN THE TREATMENT OF VAGINITIS 

A E Rakoff, MD* 

Progress in the treatment of vaginal infections and associated dis- 
orders of the vagma during the past several years has resulted from a 
better understanding of the biology and physiology of the vagina in 
health and disease as well as from the introduction of new chemothera- 
peutic drugs, antibiotics and hormonal preparations Also of importance 
has been the improvement in the technics of applying medications to 
the vagma particularly with regard to the development of medica- 
ments which could be effectively distributed over the entire lower 
genital tract and of the proper physical and chemical character to mix 
intimately with the vaginal and cervical secretions 1 

BIOLOGY OF THE NORMAL VAGINA 

The effective treatment of infections and discharges of the vagina requires 
an appreciation of the mechanism by which the normal biologic characteristics 
of the vagma are maintained 2 

The vaginal mucosa is under the direct influence of the ovarian hormones 
The estrogens are the dominant factor m stimulating proliferation of the vaginal 
epithelium and thus maintaining a vaginal mucosa of normal thickness The 
estrogens are also responsible for the deposition of glycogen in high concentra- 
tion in the vaginal epithelium, progesterone may aid in this process, while 
androgens inhibit both proliferation and glycogen deposition By the combined 
action of enzymes and bacteria the glycogen of the vaginal epithelium is 
metabolized and broken down to lactic acid The resulting acidity of the vagina 
favors the growth of certain acidophilic bacteria, particularly the lactobacilli of 
Doderlein These organisms tend to further increase the acidity of the vagma by 
utilizing glycogen and the carbohydrates resulting from the enzymatic break- 
down of glycogen The resulting pH of the vaginal secretion thus tends to 
become stabilized at 40 to JO in the normal adult during the period of acnve 
ovarian function Since very few other organisms can thrive in so acid an en- 
vironment, Doderlein’s bacilli quite commonly become established in practically 
pure culture in the normal vaginal tract By this mechanism the genital tract 
is protected from exogenous infection. 

In phases of diminished ovarian function such as in childhood, m the immedi- 
ate postpartum period and in the postmenopausal years the diminished elaboration 
of estrogenic hormones produces a vaginal mucosa that is of diminished thickness, 
with little or no glycogen content and a less acid or even alkaline secretion rang- 
ing from pH 5 0 to 8 0 Under these latter circumstances Doderlem’s bacilli tend 
to disappear from the vaginal secretion The presence or absence of the lacto- 
bacdJi is thus largely dependent upon the vaginal acidity Almost all patients 
with a vaginal flora of Doderlem’s bacilli alone Iso called Grade I vaginal flora) 
have a vaginal pH ranging from 3 9 to 5 0 The majority of patients with a 

From the Departments of Obstetrics and Gynecology, Jefferson Medical 
College and Hospital, Philadelphia 
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Grade 13 flora (Daderlem i bacilli plus other oiganmra) hive i vaginal pH rang 
mg from 4 6 to !J In the Grade IH type (a muted flora in which there are no 
Dodedein a ba cilli ) the pH generally ranges from 5 1 to 6.0 and even higher in 
the presence of certain infections 

It is thus quite apparent that, in addidon to demonstrating the presence or 
absence of some specific Infecting organism, it is of equal importance to study 
the vaginal secrecion for its cytologic content— as an mdei of estrogenic function 
glycogen content, pH and type of bacterial flora in order adequately to evaluate 
and treat various types of vaginal infections and discharges. 


'NONSPECIFIC INFECTIONS 


Low grade nonspecific infections of the vagina are very commonly 
encountered They may occur whenever there has been interference 
with the mechanism for maintaining the normal physiology of the 
vagma In ovarian dysfunctions associated with estrogen deficiencies, 
glycogen concentraQon becomes diminished, the vaginal acidity is re- 
duced and Daderlem’s bacilli are replaced by a variety of organisms 
The result is an alteration in the character of the vaginal secretion and 
not infrequently a low grade diffuse vaginitis. The pH of the vaginal 
secretion can also be altered by the persistent use of alkaline or im- 
tatmg chemical douches thus resulting in the displacement of Dhder- 
Ian s bacilli by less favorable organisms, but once the latter have estab- 
lished themselves and have created an inflammatory reaction of the 
vagma 1 mucosa, this abnormal mechanism may continue despite normal 
ovarian function Mechanical trauma such as may occur from the long 
continued use of pessanes can also produce an inflammatory reaction 
Cervical infections also quite commonly produce a nonspecific vagini- 
tis b> constantly decreasing the vaginal acidity with copious amounts 
of alkaline cervical discharge. 

The treatment of these nonspecific infections obviously necessitates 
the correction of the underlying etiologic factor If there is an associ- 
ated ovarian deficiency, this should be corrected by appropriate endo- 
crine therapy If the cervix is infected, cauterization or conization 
should be employed n here necessary The use of all irritating douches, 
the application of irritating chemicals and mechanical trauma should 
be discontinued Finally, measures to favor the return of the normal 


vaginal flora should be instituted This can be most readily accom- 
plished by creating an acid vaginal media The use of acid lagmal 
douches sev eral times daily is quite commonly recommended For this 
purpose one mav employ simple vinegar, 1 tablespoonful to 2 quarts 
or water a saturated solution of bone acid, or lactic acid * A suitable 
prescription is as follows 

D Chlonhymol Gm " 

Menthol n 

Methj 1 salic> late 2 j} 

... Lsetlc In sufficient quantity ro make 1800 


*£ S3? m 2 ^ of hot to * — - - — , 
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Much more satisfactory than the acid douche is the use of a water- 
dispersable acid vaginal jelly* which can be introduced into the vagina 
once or twice daily and which remains in contact with the vaginal 
mucosa over a prolonged period of time and thus more effectively cre- 
ates a suitable acid medium. 4 ’ 6 6 A very satisfactory preparation* con- 
sists of acetic acid, oxyquinohne sulfate, ncinoleic acid, bone acid and 
glycerine in a suitable vehicle This jelly may be introduced at bedtime 
by the use of a special vaginal applicator containing 5 cc , which is 
followed in the morning by a simple acid douche Persistent use of the 
vaginal jelly for several weeks generally leads to restoration of the 
normal vaginal flora which tends to persist provided any other under- 
lying factors have been corrected. 

ATROPHIC VAGINITIS 

In the presence of a marked ovanan deficiency the vaginal mucosa 
may atrophy to a thin tassue-paperlike structure consisting of only a 
few layers of cells Because of the susceptibility of this thin tissue to 
trauma and because of the associated decrease m vaginal acidity, in- 
flammation, ulceration and infection readily result. 

This type of condition can be readily corrected by administering 
estrogenic hormones in sufficient amount to cause proliferation of the 
vaginal epithelium and by treating the associated nonspecific infection 
by the methods already prescribed A much more specific and rapid 
cure can be effected by applying the estrogenic hormone locally to 
the vaginal mucosa This can be accomplished by the use of vaginal 
suppositories containing natural and synthetic estrogens or even better 
we have found the use of a water-dispersable acid jelly containing 
stilbestrolf m concentration of 0 5 mg per cc Five cubic centimeters 
of this jelly can be introduced nightly into the vagina by means of a 
special applicator and followed the next morning with a simple acid 
douche By applying the hormone to the vagina locally intense comi- 
ficataon can be rapidly induced without producing excessive systemic 
effects of hyperestrogemsm After initial cure has been obtained the 
jelly may be used once or twice weekly as required to maintain a 
healthy vaginal mucosa 

POSTPARTUM VAGINITIS 

A nonspecific vaginitis frequently occurs in the postpartum period 
because of trauma from delivery, the bathing of the vaginal mucosa 
noth the alkaline secretions from the uterus and cervix, and because 
the vaginal mucosa has become thin and glycogen-poor m this phase 
of diminished ovanan function This type of infection responds quickly 
to an acid vaginal jelly and acid douches Even more satisfactory is the 

* A ci -J el supplied by Ortho Pharmaceutical Corp , Linden, New Jersey 

t Generously supplied to us for investigational use as “Gynecological Cream” 
by Ortho Pharmaceutical Corp-, Linden, New Jersey 
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response which can be obtained with local use of an acid jelly contain- 
ing snlbestrolas described above. 

A procedure which we have found very satisfactory in our post- 
natal clinic is to have patients with excessive discharge or frank vagini- 
tis use an acid jelly and an acid douche from the fourth to the eighth 
weeks postpartum At that tune any cauterization of the cervix which 
is necessary can be earned out. If vaginitis persists after the cervix has 
healed, the use of the solbestrol jelly will generally effect a rapid cure. 
When used locally in this fashion it generally does not interfere with 
lactanon. 


HYPERHORMONAL LEUKORRHEA 

An excessive amount of normal vaginal secretion is sometimes en- 
countered, particularly in adolescent girls and young unmanned 
women. Tins type of discharge is due to excessive stimulation of the 
lower genital tract by estrogens, resulting either from a state of hyper- 
estrogemsm or marked responsiveness of the vagina and cervix to nor- 
mal estrogen concentrations This type of discharge quite normally 
occurs during pregnancy 

The treatment of this type of leukorrhea is very unsatisfactory 
Much can be accomplished by assuring the patient that the discharge 
ix of normal character and not due to infection A simple saline douche 
twice daily helps to keep the patient more comfortable. In very 
troublesome cases methyl testosterone, 5 mg daily, can be given by 
mouth, this often diminishes the estrogen effect and in this dosage 
rarely gives rise to untoward androgenic symptoms 


TRICHOMONAS VAGINITIS 

Trichomonas infestation of the vagina remains one of the most 
troublesome problems in gynecology Despite the face that the condi- 
tion is extremely prevalent, affecting as much as 25 per cent of some 
population groups,’ the method of transmission of the disease is not 
completely known, consequently there is no specific method of pro- 
phylaxis. It is probable that the organism is transferred most commonly 
from one u Oman to another by contact with vaginal secretion present 
on toilet articles, toilet seats, bed pans, and similar hygienic mishaps 
Transmission through still water pools is also a possibility Since 5 to 
27 per cent 8 of some groups of men are now known to harbor the 
oeamsms m the urethra or prostate, usually m i cry small numbers 
Jmnsmission through sexual contact undoubtedly sometimes occurs! 
it « unlikely that infestation of the vagina occurs with tnchomonads 
fre™ m0Uth 0r tra « smc e the species of tnchomonads 

Ch^Tnas 50 ^^" m0rPh ° l0S,C:,,ly <md P^^ty from 

Although it is quite casx to obtain symptomatic relief from Tricho- 
monas vaginitis, permanent cure of the condition is often extremely 
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difficult and prolonged The trichomonads can be readily killed in the 
laboratory by simple drying or by exposing them to Relatively low 
concentrations of a great many antiseptics or common laboratory re- 
agents 0 Even in the vagina the organisms are rapidly destroyed on 
contact with a great many therapeutic agents Unfortunately, however, 
occasional organisms can “hide out” in folds of tissue in the vagina or 
mtroitus, m the cervical canal, in the cervical glands, in the urethra 10 
and Skene’s glands, m the bladder and in Bartholin’s glands Within 
twenty-four to forty-eight hours after local treatment it is not at all 
uncommon to again find large numbers of the flagellates in the vaginal 
tract Unfortunately it is not possible to reach these occasional organ- 
isms which are responsible for reinfestation by systemic chemotherapy 
Sulfonamides given by mouth in adequate dosage and penicillin given 
by injection fail to destroy the organisms It is, therefore, my studied 
opinion that the technic of treatment in these resistant cases is often 
far more important than the drug employed 
Symptomatic relief in almost all cases can be readily obtained by 
douching persistently twice daily with a simple acid douche, but only 
rarely will this effect a cure Even the use of medicated douches con- 
taining permanganate, lodme, mercurials or other antiseptic is of no 
additional help m permanently eradicating the flagellates 
The use of acid vaginal jellies likewise affords symptomatic relief 
and persistent, twice-daily use cures some of the milder cases 
Sulfonamide jelhes when used persistently will effect cures in per- 
haps a somewhat greater percentage of patients but in our experience 
have not been useful for the more resistant cases The sulfonamide 
jelhes are helpful particularly as an adjunct in those cases in which 
there are associated streptococcal infections The sulfonamides per se 
are not highly trichomonadicidal 

Medicated suppositories are generally not as effective as the medi- 
cated jelhes since they do not diffuse as effectively and frequendy do 
not mix well with the vaginal secretions 
For local treatment of the vagina no technic works as well as the 
introduction of the drug to be used in powder form diluted with a dry- 
ing base such as kaolin Many such preparations are available including 
arsemcals such as aldarsone, acetarsone and carbarsone, silver picrate, 
irgyrol, mercurials, sulfanomides and numerous other antiseptics Al- 
though I have a preference for the pentavalent arsenicals, particularly 
aldarsone, 11 I have been able to obtain satisfactory results with a con- 
siderable number of the antiseptic powders diluted with kaolin if the 
method of treatment has been appropiate 
The essentials of obtaining a cure involve dioroughness, frequency 
and persistence of treatment The entire vaginal tract should first be 
cleansed with saline, 5 per cent sodium bicarbonate or suspensions of 
kaohn to remove all secretion and mucus Particular care should be 
given to the cleansing of the cervix and mtroitus and any folds or 
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tissue aboat the urethra It is also helpful to dry the tissues of the 
lower genital tract with a stream of warm air The powder to be used 
is then insufflated mto the vagina by means of an efficient vaginal in- 
sufflator of which there are several available such as the Shelanski or 


Holmes vaginal spray The material must be thoroughly dispersed over 
die entire vagina and some of it should also be blown over the tissues 
of the introitus The powder is allowed to remain overnight and the 
following morning a simple cleansing douche is used It is important 
that at the onset treatment should be given daily, preferably every 
day for five or six days If it is not possible for the patient to be treated 
by the physician so frequently she may be taught to give the insuffla- 
tions herself, while lying in the bathtub, taking due precaution to avoid 
increasing the mtravagmal pressure by removing the vaginal guard 
from the insufflator The treatment can be effectively and safely given 
by the patient on those days when it is not possible for her to see the 
physician. After the initial treatments, insufflations can be given every 
second day, then every three days and then at less frequent intervals 
depending upon her progress The physician must of course guard 
against cumulative or toxic effects of the particular drug used 
Before treatment is started, particularly in patients who hav e been 


unsuccessfully treated previously, it is wise to make a careful search 
for flagellates in the cervix and urethra by obtaining material from 
these sources on a bactcnologic loop which is immediately suspended 
in salt solution and examined at once under the microscope. The unne 
sediment from a centrifuged cathetenzed unne specimen should also be 
thoroughly examined for organisms In married patients with persistent 
infestation examination of the prostatic and urethral secretions may 
also be necessary to rule out the husband as a source of reinfection. 

In all persistent or recurrent cases it has been our practice to keep 
the patient under treatment for three months After the initial senes 
of treatments, insufflations are given twice weekly and arc increased 
to once daily for two or three days just before and just after menstru 
a non, since this is the penod when reinfections are most commonly 
noted It has also been our custom to have the patients douche daily 
'nth an acid douche throughout the entire menstrua] flow In those 
cases in which reinfection appears to be coming from the unnary tract 
Or from the tissues antenor to the vagina the patients are advised to 
Powder betv ecn the labia with the same medicament that is used for 
msufflanon This is done three or four times daily In addition, a un 
nan antiseptic is prescribed We hate found pyndium to be very 
'° r thjs P ur P°se, one tablet four times daily 
tract en the tnchomonads have disappeared from the lower genital 
helpful in obtaining a permanent cure to restore the 

fl0r3 m “ ra P ,dl >’ 21 Fusible. This is particu- 

u h Trichomonas vagimas is almost always assured 

>th a Grade III flora For this purpose we cmplos an acid vaginal 
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jelly and an acid douche which is used for several months on day 
when insufflations are not given Another problem which sometime 
complicates the treatment of some severe cases of Trichomonas vagim 
tis is marked sensitivity of the patient to many drugs This is sometime 
a true allergy but more often the sensitivity is due to the extremi 
inflammation of the parts Severe burning, irritation and edema nm 
occur in such individuals after treatment. In this event treatment foi 
the next several days should consist of simple saline douches every feu 
hours, and cold compresses to the labia After the acute inflammatior 
has subsided insufflations with kaolin alone should be started, and ther 
small increasing amounts of drug gradually added at each treatment 

VAGINAL MONILIASIS 

Infections of the vagina with momlia and related yeastlike fungi 
have received considerable attention m the past several years The in- 
fection produces a vulvovaginitis which gives rise to severe itching of 
the parts often with swelling of the labia and dermatitis of the sur- 
rounding skin areas The discharge is not profuse but has a character- 
istic thick, cheesy consistency The vaginal mucosa is generally coated 
with “thrush” patches The infection is quite common during preg- 
nancy, occurring in as many as 10 per cent m some prenatal climes, 
but it is much less frequent in nonpregnant women It also has a 
tendency to occur quite commonly among diabetic women A high 
carbohydrate content and increased vaginal acidity favor the growth 
of the yeastlike fungi, thus explaining the increased frequency in preg- 
nancy and among diabetics In pregnant women infection may be 
transmitted to the baby at the tame of delivery, thus giving rise to 
“thrush” m the newborn Infection of the nipples of lactating women 
is also occasionally observed 

Moniliasis is a persistent infection and difficult to cure particularly 
in pregnant women 12 The hyphae of the fungi tend to grow well into 
the epithelial layers making it difficult to remove the thrush patches 
by simple cleansing Moreover, the yeast cells and spores are not easily 
destroyed by antiseptics 

Treatment consists in the removal of all thrush patches by gently 
but thoroughly swabbing the vagina with a 5 per cent solution of 
sodium bicarbonate or a diluted solution of green soap The entire 
lower genital tract is then gently dried with cotton balls or a stream 
of warm air The entire mucous membrane, introitus and labia are then 
painted with an antiseptic solution. There is no question but that 
gentian violet, 1 or 2 per cent aqueous solution, affords the most relief 
from the itching and m controlling the infection However, the dis- 
agreeable staining and messiness is a great disadvantage A considerable 
advance has resulted from the introduction of a vaginal cream which 
combines a low concentration of gentian violet with quaternary am- 
monium salts and possesses no staining properties whatsoever The 
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detergent effects of the quaternary salts permits the use of lesser con- 
concentrations of gentian violet.* Moreover, we have found that the use 
of a jelly or cream base alone even without any added medicament is 
helpful because it mechanically loosens the thrush patches from the 
vaginal mucosa and washes them from the vagina. Five cubic centi- 
meters of the cream is introduced into the vagina twice daily This is 
followed by the use of a nuld alkaline douche, an example of which 



Gm. or Cc. 

Zinc sulfate 

20 

Menthol 

UO 

Camphor 

2.0 

Sodium biborate 

90 

Sodium bicarbonate 

90 


Mix and label A teaspoon in 2 quarts of water as a douche. 

If the vulvar slan has become infected with the fungus, persistent 
treatment of these areas with the gentian violet jelly or other fungicidal 
ointments may be necessary 

During pregnancy it is at times necessary to treat the patient off 
and on throughout the entire gestation. We have never seen this result 
in any harm Following delivery these patients frequently make a dra- 
matic spontaneous cure due to the rapidly diminishing supply of gly- 
cogen in the lower genital tract. 

It should be borne in mind that the male can be infected with mornlia 
resulting in rather severe balanitis. The male can also serve as a source 
for reinfection of the wife . 18 


FUSOSPIRILLOSIS (VINCENTS INFECTION) 


Vaginal infection due to Vincent's organisms are usually associated 
with and favored by uncleanhness. Not infrequently they may result 
from abnormal sexual practices or automoculation from the month of 
women suffering with Vincent's infection of the gums. It also quite 
commonly occurs as a secondary infection superimposed on other ul- 
cerated lesions especially those of a granulomatous character The 
vaginal mucosa and introitus present a ‘raw beef’ appearance and fre- 
quently there are deep ulcerations The discharge is usually profuse, 
yellow and foul. Similar infections may be produced by other tvnes of 
spirilla and spirochetes. 

j In this condition it is essential to recognize and treat any underhung 
infection and then to institute effective hygienic measures The fuso- 
spuillosis generally responds rapidly to insufflation with an arsenical 


This preparation was generoujl} auppbed to ui for clinical 
tbe formof Gentcraal Vagina] Cream by Onho Pharmaceutical Coro LuXuNeS 

actirc bc , ,dcn . a f l cd * rXndX( g „Ln 

Wote), ^"ternary ammomnm compound and eljccnnc in a suitable vdudc con 
* parahydroi} benzoic acid ester as a preservative.) 
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drying powder such as that described for Trichomonas vaginitis, or 
frequent daily apphcation of neoarsphenamine, 10 per cent in glycenn, 
or frequent applications of gentian violet We have found the use of 
sulfonamide jellies or creams to be highly effective in the treatment of 
this condition and much more convenient than the previous methods 
For this purpose we have used particularly a cream containing three 
sulfonamides* each of which becomes effective at different pH levels 
Five cubic centimeters of the cream are introduced twice daily into 
the vagina and removed after eight hours by a simple cleansing douche. 

Recent studies indicate that jellies containing penicillin are also 
effective m the treatment of this condition, as is penicillin given 
parenterally 14 

VULVOVAGINITIS IN CHILDREN 

Vulvovaginitis in children is generally classified as “specific” when 
it is caused by the gonococcus or “nonspecific” when due to other 
causes The nonspecific type of vaginitis in children may result from 
the introduction of foreign bodies into the vagina, local irritation from 
manipulation or tight clothing, uncleanliness or low grade infections 
with a variety of organisms Because of the delicate nature of the 
epithelial lining of the vagina together with its neutral or alkaline 
secretion, this structure in little girls is especially susceptible to bac- 
terial infection 

In the treatment of gonococcal vulvovaginitis the first essential is 
strict isolation m order to prevent contamination of the other children 
in the household or institution Care should be taken to prevent infec- 
tion of the eyes or spread of the infection to the rectum The local 
use of antiseptics and douches which formerly required many months 
and sometimes years of persistent therapy to effect a cure have now 
been replaced by treatment with estrogemc hormone, sulfonamides or 
penicillin Each of these methods possess certain advantages and dis- 
advantages 

Estrogemc therapy may be given to cooperative children m the 
form of vaginal suppositories A suppository containing 0 05 to 01 
mg of stilbestrol is inserted each night into the vagina This is con- 
tinued for three weeks after which smears are taken at weekly inter- 
vals until three negative smears have been obtained If a cure cannot 
be effected with two courses of estrogemc therapy it is usually better 
to proceed with either sulfonamides or penicillin in order to avoid 
inducing premature sexual changes 

In children m whom local treatment is not possible or feasible, stil- 
bestrol may be given orally 0 1 mg dady for two to three weeks If 

* Tnple-Sulfa Cream, generously supplied to us for clinical investigation bj 
Ortho Pharmaceutical Corp , Linden, New Jersey, contains micronized “sulfa” 
drugs (identified as sulfathiazole, acetylsulfonamide and benzylsulfamlamide) in a 
suitable base, nonbuffered to permit optimal pH effectiveness for the “sulfa” 
compounds 



ATAANCES IN THE TREATMENT OF VAGINITIS 1363 


any tendency toward growth of pubic hair or tenderness of the breast 
is noted this type of treatment should be stopped at once 
A high percentage of successful results can be obtained -with estro- 
genic therapy m children In refractory or recurrent cases, examination 
of the cervix with a cystoscope should be made and the rectum should 
also be examined for infection If either of these structures is in- 
fected, treatment with sulfonamides or penicillin is indicated 
In a number of climes treatment with sulfonamides is preferred from 
the onset. In other climes estrogens are preferred in order to avoid 
sensitization to the sulfonamides. Sulfathiazole is the most commonly 
employed preparation for sulfonamide therapy The generally recom- 
mended dosage is 0 5 gram per pound of body weight per day m four 
divided doses with an equal amount of sodium bicarbonate which is 
continued for seven to fourteen days never longer than three weeks 
Good results can also be obtained with sulfadiazine in half the dose 
for sulfathiazole. 

Preliminary results with penicillin administered locally and parenter- 
ally indicate that it is highly effective and will probably prove to be a 
most valuable method of treatment. 10 16 As yet the best method of ad- 
ministration and dosage requires further investigation. 

In the nonspecific infections of children the most important factor 
is the removal of any underlying cause such as foreign bodies as sources 
of local irritation. The infection itself will generally respond to the 
use of antiseptics, suppositories or jellies used persistently through a 
number of weeks. In the more persistent or severe cases, treatment with 
the estrogens as described for the gonococcal cases will generally effect 
a rapid cure Sulfonamide therapy is not generally indicated in the non- 
specific infections. 
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whitish plaques on a red base which may be secondarily infected due 
to the patient’s scratching At times the secondary infection may be 
so pronounced that the condition may resemble follicular vulvitis 
Diagnosis is made on the characteristic appearance of the lesion, find- 
ing sugar in the urine, and positive smears for the fungus Culture may 
be necessary to identify the organism in unusual cases 
Treatment is aimed at eliminating the glycosuria plus the local appli- 
cation of 2 to 5 per cent aqueous solution of gentian violet repeated as 
often as at twenty-four hour intervals This latter gives prompt and 
complete rehef from the pruritus which is usually the patient’s com- 
plaint It is important to remember that the entire vulva and vagina 
must be treated with the gentian violet solution when it is applied, 
otherwise the condition will persist. 

Condylomata Acuminata —These papillomatous lesions of the vulva, 
often improperly diagnosed “venereal warts,” are not venereal m 
origin but are due to a virus They may be found in association with 
venereal disease, and are to be differentiated from condylomata lata 
which are syphilitic in origin Lesions may be few or many in number, 
vary in size from pm-point to several millimeters in diameter and 
height, and occur in crops on the vulva and in the vagina They are 
sometimes seen in pregnancy and, if left alone, frequently disappear 
after the gestation has terminated, without treatment When removal is 
necessary because of bleeding and irritation (they rarely undergo 
malignant change) excision using the electrocautery is probably to be 
preferred Local applications are of no value 

Pruritus Vulvae —Itching of the vulva is one of the complaints often 
encountered m gynecologic practice Sometimes its cause may be ob- 
vious, more frequently investigation will reveal its background, quite 
commonly no cause can be determined and we are wont to ascribe the 
complaint to some form of psychoneurosis In tlus latter attitude we 
may be wrong, it is possible that we have not studied the patient suf- 
ficiently or observed her for a satisfactory period of time to make the 
correct diagnosis The more common causes of itching involve the 
specialties of medicme, dermatology, urology, proctology, and gyne- 
cology Accordingly the stubborn case should be studied from these 
angles Diabetes, jaundice, rectal conditions and parasites, diseases of 
the urethra and periurethral glands, infections of the genital tract, 
atrophic and degenerative changes in the vulvar skm due to estrogen 
deficiency ( 5 ), the various dermatologic lesions which cause itching 
in other parts of the body, local allergy to vulvar pads, talcum powder 
and the like, and last but not least, poor hygiene— any can be a cause 
of itching of the vulvar skm Thus investigation should include urin- 
alysis, smears, examination of any discharge by the hanging-drop 
method to exclude trichomoniasis, rectal examination, pelvic examina- 
tion, and a careful examination of the status of the affected skin itself 
Moreover, the serologic examination should not be neglected 
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Treatment will depend on whether the pruritus has its foundation 
in systemic or local factors. Medical causes are treated m the usual 
fashion. Locali conditions are treated appropriately Symptomatic re- 
lief isi often afforded by removing discharges with cleansing douches 
(lactic acid solution, U.SJP — 1 teaspoonful to 2 quarts of -water), 
calamine lotion with phenol, and eucupin and benzocaine ointment are 
helpful, any of the recognized forms of treatment for trichomoniasis 
(floraquin, ceepryn, sdver picrate, and so forth) may be used, gentian 
violet in 2 to 5 per cent aqueous solution is specific for fungous infec- 
tions, estrogen cream (solbestrol 30 mg to the ounce of vanishing 
or similar cream) or od for local munctioD gives prompt; relief to some 
patients with atrophic or degenerative changes of the vulvar skin pos- 
sibly associated with estrogen deficiency, poor hygiene can be cor 
rected by proper advice and che proper toilet following urination and 
defecation can be impressed on the patient- The use of x-rays in treat- 
ing pruritus of undetermined etiology sometimes gives relief When 
relief occurs it is usually prompt and follows the first few exposures; 
Total exposure should not probably exceed one erythema dose ,and 
this should be given in divided dosage at two to three day intervals 
by a competent radiologist, or at least under his immediate supervision, 
m order to avoid dermatitis from the x-rays 
Kraurosis Vulvao —Kraurosis vulvae and leukoplakia of the vulva are 
two conditions often intimately associated in the minds of many phys- 
icians The only tiling which both conditions actually have in com- 
mon is that patients having either condition complain equally bitterly 
of the pruritus which frequently accompanies 'the conditions i 
Kraurosis vulvae is a term of indeterminate meaning in the litera- 
ture. It is intended to mean a shrinking or shriveling of the vulva 
Actually there is a definite atrophy of the vulvar structures-a flatten- 
ing of the labia majora and a thinning of the skin which may appear 
colorless, pale or reddened and often exhibits fissures. -The patient's 
only complaint on occasion may be dvspareuma on entrance due to 
the constriction of the introitus secondary to the atrophy of i the tis- 
sues. The pruritus causes scratching and as a result secondary infection 
Q sometimes seen. The cause of the condition is unknown bur because 
it is seen during the period of supposed waning ovarian function and 
in the postmenopausal state, some authorities fee} that it-may. hejisjoa 
'ndleilfiaiilpestmipai dofiogioyi vncanco a/lT oimaraye amoood non wob 
-rilmjiiratiaJhiamlirairbmii^ fpHrehofiaiii tHenraHm^wifyknutfbdH 
1 'nbmj;^ n( j^ lcn3S ^ £og j. n j moafeatq orrnilitgcoohailphfiontsjicrft^ijifhvn 
striking results. Fmrlv prolonged relief may boohnujieH b\rfprhdu(nng 

PUflebdabdtirvri bhniulangli^hpifimeimbiribdlssTrbnbenziMtamtria'Bil 
t’Ut.tlustjKI'pcc ofUdieTrolntioTOarcxnpfitHlnjusj nfodnhanU/deejilaTtrtha 
mtksaiij^QfirtbedSchiahljibcroBtiwfbimitfTOxidotii ibegpdmriofiosol 
Mitncipudendail ccbricfrfinnciittpqbc.v£udi'irpiic6mWlafhiipLmrtcn 
t0 t\i dyoiwcehsi Xifnysubdcnmeri5®7tficmd'opbq of tUtnsbfflnlrfsdu 
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present, may cause dermatitis in unskilled or even skilled hands Ulti- 
mately, in patients with dyspareurua and pruritus, the treatment of 
choice is vulvectomy Asymptomatic atrophic changes may be treated 
with conservatism, as a matter of fact they require no treatment 

Leukoplakic Vulvitis —Better called leukoplakia of the vulva because 
leukoplakia may be observed on any epithelial surface, leukoplakic 
vulvitis is a local or diffuse whitish thickening of the skin of the vulva 
and perianal areas, with or without the formation of fissures The con- 
dition often seems to develop in the perineal and perianal areas, spread- 
ing forward to include the labia and chtons and backward to involve 
the gluteal cleft. Pruritus is the chief complaint again, but the condi- 
tion may be entirely asymptomatic Secondary infection may be pres- 
ent following scratching The cause of this condition is not known 

Treatment by hormones (estrogens and androgens) as advocated by 
some clinicians has not been generally accepted because the late Doctor 
Taussig, in his monumental work on this condition, showed that over 
50 per cent of the patients he treated for carcinoma of the vulva suf- 
fered from leukoplakia of the vulva before the carcinoma developed 
Accordingly, the condition has become recognized as a definite pre- 
cancerous lesion and the treatment of choice, either in symptomatic 
or asymptomatic cases, is vulvectomy 

ULCERATIVE AND HYPERTROPHIC DISEASES OF THE VULVA 

Hypertrophic ulcerations of the vulva, some of which are associated 
with the development of fistulas, require careful study for their diag- 
nosis and differentiation one from another Included under tins heading 
are chancroid, lymphopathia venereum, granuloma inguinale, tuber- 
culosis, syphilis, fusospirochetosis and carcinoma A definite routine 
of study is necessary when any such lesion of the vulva is encountered 

Chancroid —Chancroid, a venereal disease seen more often in men, 
is associated with a lack of cleanliness The local lesion consists of a 
painful pustule which ulcerates superficially leaving a reddish granular 
base without surrounding induration and extremely painful to touch 
The lesions may be multiple due to autoinoculation Inguinal bubo 
develops early and is often unilateral when present It may slough or 
rupture spontaneously and dram freely for some time The infection 
does not become systemic The causative organism is the streptobacillus 
of Ducrey which can be identified by smear and culture The mtrader- 
mal injection of killed organisms produces a local reaction (Ducrey 
test) which is diagnostic 

Treatment consists of the use of sulfanilamide both locally and sys- 
tenucally Allantomide or sulfallantoin cream or jelly apphed locally 
favors healing of the ulcerations Buboes when present are preferably 
treated early, before rupture, by aspiration Penicillin has not yet been 
used sufficiently to permit an estimate of its value in treatment 
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Lymphopafhla Venereum —More commonly known as lyjnphogrmu- 
loma mgmnale, this is a venereal disease thought to be due to a fUtrable 
virus It is seen more commonly among the colored race although its 
prevalence in white women is on the increase. There are two forms— 
the one associated with the formation of inguinal buboes with or with- 
out draining sinuses is more common in men, and the other which pre 
disposes to rectal stricture seems to be more common in women. These 
two types of lesions are dependent on the peculiarities of the lym- 
phatic structures of the genitalia of the two sexes The initial lesion 
may be a small or large ulceration, superficial or deep, occurring on 
any portion of the vulva or vagina. If it occurs m the anterior portion 


an infection of the first type above will develop, if m the fourchette, 
perineum or perianal area or posterior portion of the lower vagina, an 
infection of the latter type will result Diagnosis is made by the Frei 
test— the lntradermal injection of the paoent with a killed suspension 
of the virus collected from the bubo or prepared from infected mouse 
brain or chick embryo A positive test after forty-eight hours consists 
of an elevated firm papule surrounded by an area of erythema. The 
papule may vesiculate or ulcerate in very strongly positive reactions 

Treatment is unsatisfactory Sulfanilamide has been used with some 
good effect but most results are poor It is considered best not to incise 
the buboes if they develop, but when liquefaction has occurred the 
contents can be aspirated If rectal stricture develops, obstruction is 
often a late eventuality and may require colostomy Hypertrophy of 
the vulva may occur from blockage of the lymphatics and may require 
vulvectomy 

Granuloma Inguinale —This disease involves the vulva, groins, pen- 
anal region and inner sides of the thighs It is more common in Negroes, 
and is seen m both tropical and temperate zones (at one time it was 
thought to be a tropical disease) The initial lesion is a small papule 
which ulcerates to form a soft nontender elevated granulating ulcer 
of red color The duranon of the disease is unknown but it apparently 
requires several years for development to the proportions desenbed 
above. Inguinal adenopathy is unusual There is a general absence of 
svstemic signs and symptoms. Scarring as a late manifestation may 
“use hypertrophy of the vulva through obstruction of the lymphatic 
channels. Diagnosis is made by finding the Donovan bodies in smears 
fawn from the granulomatous lesion and m biopsy specimens 

Torment is not satisfactory, tartar emetic is given intravenously 
ana luadm intramuscularly over a prolonged period of tune. Recently 
acasc was reported with apparent extragemtal lesions of arthritis and 
mtcomyclim in which treatment with tartar emetic and m addition 
wm sulfadiazine was without effect Occurrence of such findings 
mould negate the impression thac systemic signs and symptoms are 
not present. Reports on the use of penicillin arc not available to date. 

Tuberculosis of ihs Vulva -Vulvar tuberculosis is due to a local rnfec- 
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tion With 1 the tubercle 1 bacillus Infection may take place through a 
break ' in the skin or through the blood or lymph .stream The lesion is 
usually a 1 chronically ulcerating growth, with elevated edges and an 
irregular grayish-red ’granular base with some surrounding infiltration 
The ulcers may be superficial or deep, even causmg fistulous tracts 
connecting with the bowel, bladder, or the urethra The diagnosis is 
made by making smears and taking a biopsy after suspecting the 
presence of the condition The microscopic picture is necessary for 
certain diagnosis, but even here, granulomas of the vulva due to for- 
eign bodies such as talcum powder may give a microscopic picture 
which can prove confusing even to the experienced observer , 

Treatment will vary with the nature and extent of the lesion, if it is 
purely local, excision is preferable, if it is too extensive for complete 
excision, then x-ray treatments are preferable to the application of 
radium locally because of the sloughing effect of the latter In the 
presence of general infection local treatment is without effect except 
as a palliative 

Syphilis —In the vulva, syphilis may appear as either the primary, 
secondary or tertiary lesion The primary lesion or chancre may be 
anywhere but is usually on the labia, vestibule or fourchette It is a 
small, elevated, firm, nontender ulceration with a grayish base which 
exudes serum when the slough is removed It may be single or multiple 
due to autoinoculation where folds of vulvar skin are in apposition 
Diagnosis is made by darkfield examination which may have to be re- 
peated The secondary lesions may appear as condylomata lata or 
mucous patches Darkfield examination is used here for diagnosis but m 
the event it is negative, biopsy should be made The serology is usu- 
ally positive by the time the secondary lesions manifest themselves 
The tertiary lesion or gumma is unusual and for diagnosis biopsy of 
the edge and surrounding tissue is necessary together with serologic 
examination Treatment is standard 

Fusospirochefosis of the Vulva — Fusospirochetosis or Vincent’s infec- 
tion of the vulva is occasionally seen Whether this is a primary or 
secondary infection is not usually clear The vulvar skin is edematous 
and macerated with few or many sloughing, acutely tender ulcera- 
tions which are associated with a fetid, acetic discharge Smears from 
the ulcerations show the fusiform bacillus and the spirillum The source 
of the infection is not always clear, but the use of saliva from an in- 
fected mouth as a lubricant during coitus has been considered as a 
possible mechanism 

Treatment is both local and general Bed rest is desirable because of 
the systemic reaction which is often present and the severe pain 
Sodium perborate or potassium permanganate douches help local hy- 
giene Arsphenamine or mapharsen locally and intravenously help to 
bring relief more quickly Penicillin is reported to be very effective 
■ locally in oral infections and should help greatly here 
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Carcinoma of the Vulva.— Vulvar carcinoma is the third most frequent 
form of genital cancer in the female, being preceded only by the uterine 
and ovarian forms of malignancy It may be primary or secondary, 
the former being by far the most common It is a disease of advanced 
age since most reported cases have occurred in the seventh decade of 
life The more common sites of origin are the labia, clitoris, vestibule 
and urinary meatus, and rarely Bartholin's gland Histologically the 
growth may be epidermoid or adenocarcinoma depending on the site 
of ongin, the former being more usual The condition begins as a small 
nodule, asymptomatic at first, which gradually increases in size and 
eventually ulcerates This is what usually brings the patient to the 
doctor The diagnosis, when suspected, is confirmed by biopsy Car- 
cinoma of the vulva, except the clitoris, develops slowly 

Most cases occur in the anterior portion of the vulva from which the 
lymphatic drainage is through the inguinal nodes When recognized 
early, carcinoma of the vulva can be cured by radical vulvectomy and 
excision of the superficial and deep inguinal glands (Bassett’s opera- 
tion) as advocated by Taussig who claims above 50 per cent cures 
Secondary carcinoma, although rare, may be seen and represents 
metastasis from other genital cancers or chonoepithehoma The treat- 
ment is palliative 

THE PROBLEM OF SEXUAL DISSATISFACTION 

The role played by the physician in the management of the problem 
of sexual dissatisfaction, and the related problems of dyspareuma and 
vaginismus, is that of confessor and adviser Usually the patient is dis- 
traught with fears— fear of the permanency of her marriage, fear that 
she is not a good wife, and so forth and finally consults a physician in 
desperation She does not blurt out her story m so many words, usu- 
ally it is a long-drawn-out recital of vague pelvic complaints for 
which the physician can find no basis in actual pelvic disease Then 
when he explains that he can find no pathologic changes, and solicit- 
ously inquires just what did cause her to come to his office, the true 
story slowly emerges Haste is dangerous at this point, it must be 
remembered that from the patient’s viewpoint she is making a con- 
fession The story unfolds slowly because often in the patient’s mind it 
is a confession of her sexual inadequacy Most often we know that 
this is a complex built up as the result of a thoughtless or unadaptable 
husband who is more concerned with himself than their mutual well- 
being Here the physician is confronted with a problem which he can 
solve by using a combination of sympathetic understanding and judi- 
cious questioning The patient cannot be hurried— adequate time must 
be allowed for her to collect her thoughts and express in her own way 
the background of her troubles If for any reason the physician is 
unable to give such a patient sufficient time, he had better refer her 
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to someone who is -willing and able to spend the necessaty time with 
her, since a rebuff at this stage may be sufficient to prevent her from 
mating a second attempt to straighten out her difficulties 

In order to arrive at some idea of the cause of the patient’s distress, 
careful questioning concerning the first sexual experiences is necessary 
Often here will be found the answer Trauma on the part of a young 
husband ignorant of- the elements of coitus, haste because he does not 
realize that in woman passion must smolder before it bursts into flame, 
a total lack of consideration on his part during the formative period of 
the intimacy of their marriage, a warped picture of the significance 
of sexual relations in marriage on the part of the wife— any or all may 
be the factor(s) which must be sought out and corrected by suggestion 
by the physician All of these factors could be eliminated by a short 
postmantal check-up by the family physician, in case the couple had 
not the advantage of a premarital consultation with a physician (which 
probably would hate prevented the difficulty from ever having de- 
veloped) 

Once the problem has been stated and some notion of the cause 
established, the most desirable move next is a frank talk with the hus- 
band, apart from his wife. Some questioning will provide the physician 
with an idea of his sexual knowledge and experiences (and the most 
experienced are not the best informed when the satisfaction of two 
persons is to be considered 1 ) and suggest what information should be 
given Usually it is well to explain briefly by word and picture or dia- 
gram the male and female anatomy and physiology to both parties, 
either alone or together Then explain to them why sexual relations 


are necessary— first for the purpose of procreation and secondly for 
their mutual pleasure and satisfaction Allow them to ask questions, 
“ they wish, and answer them m a clear, understandable language. 
One of the most important points to impress on the husband is the 
difference in response of male and female to stimulation In the average 
male suggestion alone is sufficient stimulation while in the female sug- 
Bcnon plus caresses and repeated stimulation, sometimes over a rela- 
m e,v prolonged period of time, are necessary Impress and reimpress 
on the husband that self-control is necessary and remind him that be- 
°a<ise he may be ready, or even anxious, to consummate relations his 
wife ma> not have reached the stage where the act will be pleasurable 
f c E *P ,aln thac at this point the success or failure of the purpose 
ot the act is in the balance. The occurrence of repeated failures ou 
™ P 3 ” °* wife, because of the selfishness of her husband, is part 
t the background m this problem of sexual dissatisfacoon It is onk a 
wort step to the conviction in the mind of the wife that she is sexualk 

■WnaTlt r ° m j hei " j T 0{ com phunts, real or un- 

B'rary are myriad and the seed of discontent on the nart of ether 

Sir "top may hat e been sown I am cornel ate 
tpiestioning man) hundreds of married women and their husbands. 
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that selfishness combined with a lack of consideration -and frequently 
a total ignorance of the elements of coitus on the part of the husband 
is a far more common cause of sexual dissatisfaction than any supposed 
or imaginary sexual inadequacy on the part of the wife There are no 
more grateful patients than those for whom a problem of this type 
has been solved by the physician 

The essentials of success in the management of these problems are 
first of all a Sympathetic understanding by the physician of the true 
situation which exists, tactful questioning of both husband and wife 
after each has told his or her story to the physician, a careful explana- 
tion of the purposes of sexual relations, a brief explanation of the male 
and female anatomy to both parties, and finally a note of caution to 
the husband that the old proverb “haste makes waste” applies even to 
such things as sexual relations 1 . - 
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MENSTRUATION 


A proper understanding of menstruation is essential to an intelligent 
interpretation of the many phases of gynecologic physiology and path- 
ology The morphological processes concerned in menstruation are 
foimd to be closely governed by the fundamental physiological activi- 
ties of (I) the anterior pituitary gland, (2) the ovaries, (3) 1 the uterus 
and (4) the nervous system 

Phases -Generally a complete menstrual cycle averaged about twen- 
ty-tight days and is 4 divided into four phases (1) The postmenstrual 
or penod of recuperation, duration four to fi\e days, (2) the pre- 
ovulatory, 'proliferative or estrogen phase, average duration fourteen 
days, (3) the premenstrual, postoVulatory, secretory or progestin 
phase, duration five days, (4) the menstrual penod of dismantling,' 
duration four days 


! The Postmenstrual Phase— The postmenstrunl characrcnsucs of the uterine 
mucosa are well recognized. Rcpanmve changes occur before, the cessation of 
bleeding and this corresponds to a stage of reconstruction or mvoluaon The 
rents in continuity J of the surface epithelium arc repaired by regeneration from 
the glandular tissue. The glands gradually resume their normal character os the 
endometrium returns to did proliferative type. The itrucosa is thin and contains 
middy separated, narrow stdifgbt glands In the ovary during this stage, ripening 
of aTpnmordial follicle rntoia graafian r foUide begins from the stimulating action 
°f the anterior pituitary gland The estrogenic hormone thus elaborated by the 
oVary ipdncc* growth and vascularity of the endometrium in direct ratio to 1 the 
quantity produced * * 1 * 1 1 J 

The Estrogen Phase— At the beginning the glanttt ate widely separated On 
transverse section the space betwieu these structures Is 1 about four times the 
‘hameter of the gland barer in this phase they become rather closely packed, 
moderately tortuous, tubular in outline and extend into the basal layer They are 
lined by low columnar epithelium. The nuclei of the cells are centrally placed 
stain deeply There is fill A J 1H 'fAMctfS?? fit 

to Ci^aasicfeflariieftifibn 

"> c membra na granulosa ore discharged into the pentoneal cavity Largi^ 
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m vi 

JbMttncs, IclTcpon Medical 

, . Mm wgps,ijcmsac!tf& . 

0,rb arlT xuTinrth qfffc rn oih/o bnr -mTb oinsjouza 




1376 


ARTHUR FIRST 


proliferation and differentiation of the granulosa cells and ingrowth of the 
theca lutein cells 

The Progestin Phase— In a dual capacity the corpus luteum continues the 
elaboration of estrogenic principle and also produces another hormone, termed 
progestin This transforms the estrogen primed endometrium into a premenstrual 
state suitable, should an ovum become fertilized, for nidation 

In this phase the mucosa becomes differentiated into three distinctive layers 
(1) a compact surface layer, (2) an intervening spongy layer, and (3) immedi- 
ately overlying the myometrium a basal layer Marked secretory activity of the 
surface cells, but more particularly those of the glands, is evident The epithelium 
lining the glands is composed of large cells with basal nuclei 

The stroma also shows specific changes A thin layer of lightly stained large 
polygonal stroma cells with large round nuclei forms the compact layer of the 
mucosa These cells, however, are not equally developed in all areas They are 
not unlike the decidual cells of early gestation and are termed pseudodecidual 
cells In the middle or spongy layer are found characteristic markedly tortuous 
glands, closely packed, but separated from each other by strips of stroma cells. 
The gland lumen is filled with secretion The basal layer is unchanged The 
histology of the progestin endometrium is similar to that of a two weeks’ gestation 
and only the absence of chononic villi distinguishes it 

The true premenstrual stage is the period from the cessation of actual pro- 
duction of progestin to the pnset of bleeding and is only about forty-eight hours 
in duration The coiled endometrial arteries constrict at the base with a peripheral 
ischemia and the stroma of the endometrium becomes dehydrated. Subepithelial 
hematomas appear coalescing into lacunae which begin to bleed into the lumen 

Types —There are, according to the modern concept of menstrua- 
tion, two different types of a menstruating mucosa 

1 Normal —In this type, the functional layers (compacta and spongi- 
osa) are dismantled, leaving a raw wound, the base of which is formed 
by the altered basilar layer This is the most common type 

2 Pseudomenstruation —In this form, menstruation occurs from an 
inactive or almost resting mucosa There is no evidence of the pre- 
menstrual phase in the mucosa, utenne bleeding occurring from an 
estrogenic endometrium This periodic bleeding is not a genuine men- 
struation, because it is not associated with the characteristic prepara- 
tory endometrial changes nor with extensive endometrial desquama- 
tion This inadequate preparation of the endometrium makes proper 
implantation of the fertilized ovum impossible and explains many cases 
of sterility in regularly menstruating women 

Other possible causes of pseudomenstruation besides failure of ovula- 
tion are imbalance of the two ovarian hormones, estrogen and pro- 
gestin, and a uterus which fails to respond to normal ovarian stimula- 
tion. 

In studying cases of menstrual disorders, a diagnostic premenstrual 
uterine curettage is important in that it shows the end result of the 
effect of both estrogen and progesterone activity on the endometrium 
If the endometrium is normally responsive the type of ovarian dys- 
function can be determined Day-to-day vaginal smears also determine 
erogenic eff cct and cyclic ovarian changes The probable date of 
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ovulation can often be elicited as well as the effectiveness of therapy 
The interpretation of the smear consists m finding cells from the basal 
vaginal layer indicative of estrogen deficiency or comificaaon of cells 
from the superficial vaginal layer showing estrogen activity 
Etiology.— As the result of anterior pituitary stimulation of the 
ovanes, estrogen is gradually concentrated in the endometrium The 
premenstrual saturation of the follicular hormone in the uterine mucosa 
finally causes regressive endometrial changes with resultant bleeding 
The role of the corpus Interim hormone is a passive one of main- 
taining the endometrium intact Progestin is capable of nullifying the 
terminal effects of estrogen described above. When the corpus luteum 
regresses in the absence of pregnancy, the saturation effects of estrogen 
on the endometrium are uninhibited and bleeding results This involu- 
tion of the corpus luteum is probably brought about as increasing 
quantities of estrogenic hormone produced by the ovaiy gradually 
inhibit the pituitary gland which, therefore, withdraws its sttmnla- 
tion of the corpus luteum about two days before actual bleeding with 
resultant menstruation. 

In addition, an undetermined “bleeding factor” present m the en- 
dometrium of the adult woman only appears to be essential for the 
onset of menstruation. Thus a child will rarely menstruate even though 
large quantioes of both ovarian hormones are administered Further- 
more, women are occasionally encountered who do not menstruate, 
although they have a normal amount of estrogen in the blood and 
erme and an active secretory endometrium, indicating, perhaps, an 
absence of this so-called bleeding factor 

AMENORRHEA 

The term amenorrhea refers to a marked diminution or complete 
absence of the menstrual Hon It is classified as primary or secondary 
The former refers to a total failure of menstruation to appear, and the 
latter to a cessation of the cycle after its establishment. 

Oligomenorrhea is applied to menstruation occurring at intervals of 
two or three months. Hypomenorrhea refers to regular though scant) 
menstruation. 

Physiological amenorrhea denotes the absence of menstruation during 
tome physiologic process Pathological amenorrhea refers to the ab- 
sence of the period as a result of some anatomical disorder 
Ehology. — P hysiological Amenorrhea —Menstruation is nearly al- 
"' a% ’s absent during pregnanes and lactation. It is absent before the 
establishment of puberty , and after the menopause. 

Pathological Amenorrhea —The causes of pathological amenorrhea 
“re both general and local 

Genera/ Carnet -1 Constitutional Discases.-The most common con- 
stitutional disorder associated with an absence of the menstrual flow is 
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advanced pulmonary tuberculosis The primary anemias are generally 
associated with the condition, as may be diabetes, chronic nephritis, 
and tuberculous infections other than those involving the lungs It 
may result from profound nervous shock, and it occurs m the advanced 
stages of organic nervous disease In Manila it was recently reported 
that in many patients the menses stopped abruptly after the first bomb- 
ing or soon after internment and before a food deficiencv could have 
any effect. 

2 Acute Infectious Diseases —Amenorrhea is often present during 
convalescence from the acute exanthemas, typhoid fever, malaria and 
influenza 

3 Climatic Influence —Exposure to wet and cold, with sudden chill- 
ing of the body or a simple change of environment may result m a 
temporary check of the menstrual process 

Local Causes —1 Primary —The most common local cause of amen- 
orrhea is congenital ill-development of the organs fundamentally con- 
cerned in menstruation Usually the uterus and ovanes are involved, 
the hypoplastic alteration in the uterus being secondary to that in jthe 
ovaries Hypoplasia of the latter organs may not be congenital, but 
may represent some pathologic alteration which had its inception m 
early adolescence Irregular development of the genital organs, es- 
pecially an imperforate hymen or stenosis of the vagina or cervix, re- 
sults in a failure of the menstrual flow to appear 

2 Secondary —Radical curettage or prolonged radium treatment may 
cause amenorrhea by destroying the endometrium 

Follicle cysts of the ovary as a cause of amenorrhea are not infre- 
quent These may result from the inability of the ovum to penetrate 
an inflamed, thickened tunica albuginea, or more commonly, may be 
due to an insufficient hormonal stimulation from the anterior pituitary 
gland, so that the follicle fails to rupture If the folhcle does not rup- 
ture, it becomes either atretic or distended with fluid and forms one 
or more retention cysts Occasionally these cysts elaborate a sufficient 
quantity of estrogenic hormone to produce prolonged menstrual 
bleeding 

Endocrmopathic Causes —Disorders of the endocrine system may be 
associated with amenorrhea and this is especially true of the anterior 
pituitary 7, gland and ovaries These disturbances may be classified as 
1 Primary Pituitary 7- Deficiency 7- — Primary^ deficiency 7- of the anterior 
pituitary lobe is by 7- tar the most common form of endocrine disturb- 
ance encountered Generally speaking, this condition, if not sufficientlv 
severe to suppress totally ovarian function, is usually one of a mild 
Frohlichs syndrome (adiposogenital dystrophy) Clinically, these pa- 
tients are rather short in stature and show distinct stigmas of under- 
actavity of the hypophysis, manifested first by 7- a characteristic mam- 
mary root's girdle obesity due to associated involvement of the 
^ hypothalamus, secondly by hypertrichosis with masculine distribution 
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of pubic hair, and thirdly by genital hypoplasia with menstrual de- 
rangement 

2 Primary Ovarian Failure (Primary Hypogonadism) —Primary 
ovarian failure is due to inherent deficiency of the internal secretory 
portion of the ovary independent of the secondary effects of the 
diminution of function of other glands, notably the pituitary and thy- 
roid Clinically, these patients present a marked contrast to those of 
the hypopituitary type. They represent the superlatively feminine 
type. They are emotional to excess, underweight, visceroptotic and in- 
tolerant to food They experience gastrointestinal spasticity, irritability 
of the nervous system and dysmenorrhea. 

Hypoplasia of the genital organs and irregular menstruation, or 
amenorrhea, are constant observations. Hormone studies reveal a uni- 
formly low estrogenic level in the blood premenstrually The most 
significant finding, however, is a demonstrable quantity of anterior 
pituitary gonadotropic hormone in the blood and urine m about 50 
per cent of the patients. 

3 Thyroid Derangement— It is well known that the ovary depends 
on thyroid secretion to increase its chemical reactions. However 
amenorrhta occurs more frequently with hyperfunction. Hypothy- 
roidism is more often associated with an excessive flow 

4 Utenne Factor -^Amenorrhea sometimes is noted in patients with 
n normal level of blood and unne estrogen. In these women the uterus 
becomes atrophic and fails to respond to normal or increased ovarian 
function Occasionally, however, one is surprised in obtaining on enr- 
rettage a normal secretory endometrium In these patients the absence 
of the so-called bleeding factor is, perhaps, responsible for the amen- 


Many of the disturbances associated with amenorrhea of endocrine 
°ngm are due to worry and anxiety over the nonappearance of the 
menses rather than to any direct effect of the amenorrhea itself Most 
symptoms are relieved u hen the patient ,is reassured that amenorrhea 
uoes not mean the “retention' of harmful products. 

Wment-The treatment involves the^ employment, of measures to 

the en^ lJlC ““f We shaU confine ourseIv ' es bluffy to a discussion of 
tnc endocrine therapy , , , , _ \ 
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value in determining pituitary dysfunction in menstrual disorders and whether 
we are dealing with primary pituitary failure or primary hypogonadism 

2 Estrogenic Hormones — For determination of estrogen in the urine, the 
urine is first hydrolyzed by boiling for fifteen minutes with 5 per cent hydro- 
chloric acid or sulfuric acid This releases about 95 per cent of the estrogenic 
hormone present by converting the inactive to active estrogen. During acuve 
sex life, except during pregnancy when there is a huge increase, a woman 
normally excretes in the urine 1JT) mouse units of estrogen in twenty-four hours 

There is a nse in estrogen at the time of ovulation followed by a drop and 
then another rise premenstrually The highest concentration is noted at the end 
of the premenstrual stage A modification of the Allen-Doisy test is usually em- 
ployed in which the extract is injected into castrated adult mice or rats and 
varying degrees of vaginal estrus observed 

These are accurate and practical tests to determine the level of ovarian activ- 
ity They are of special value in the diagnosis of functional sterility in regularly 
menstruating women At the premenstrual phase of the cycle, close to 90 per 
cent of normal fertile women show a demonstrable quantity of the hormone 
In regularly menstruating sterile women, without pelvic disease, a positive re- 
action is much less frequent, thus indicating a deficiency of estrogenic production 

3 Progesterone and. Its Excretion Product, Pregnandiol -Progesterone is 
metabolized in the hver and excreted in the urine as a water-soluble compound, 
sodium pregnandiol glycuronate Pregnandiol has no biologic action but can - 
determined in the urine by the gravimetric method of Venning and Browne In 
menstrual disorders, the presence of pregnandiol in the urine immediately after 
ovulation in amounts of 3 to 10 mg is indicative of a normal corpus luteum an 

ovulation . 

4 Androgens and 17-Ketosterotds —A woman normally excretes about three 
fourths as much androgen as the male This is derived from the adrenal cortex 
Biologic assay is difficult. Chemical assay for 17-ketosteroids is employed instea 
The term “17-ketosteroids” refers to those steroids possessing a ketone group 
on the 17th carbon atom The principle 17-ketosteroids that occur in the norm 
human urine are androgenic Therefore they serve m the female as an in ex 
of adrenal function 

In female hypogonadism, the 17-ketosteroids may be normal in primary ovarian 
failure but diminished if due to pituitary deficiency 

In considering endocrine therapy, functional amenorrhea and menor- 
rhagia can practically be discussed together since both represent vary- 
ing degrees of the same endocrine disturbance To the woman suffering 
psychically from amenorrhea of functional origin, it makes no differ- 
ence whether she is bleeding from a proliferative or a progestational 
endometrium The mental rehef is the same To the woman, however, 
in whom amenorrhea and sterility coexist, the cure of the latter de- 
pends m great measure upon a physiological cure of the underlying 
uterine ovarian deficiency We will therefore consider in order the 
specific therapeutic value of (1) the gonadotropic hormones, (2) 
the estrogens, (3) progesterone, (4) androgens (testosterone), (5) 
thyroid 

1 Gonadotropic Hormones —The gonadotropic hormones available 
are as follows 

(a) Hypophyseal Gonadotropin —Extracted from fresh anterior 
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pituitary glands of sheep and horse, it contains both follicle-stimulating 
and luteinizing fractions Its value lies, therefore, in its ability to stimu- 
late a hypofuncaomng ovary xf due to a pituitary gonadotropic de- 
ficiency It does not cause ovulation. Injections should be stopped after 
three weeks of the cycle and after three months of cyclical adminis- 
tration due to the danger of producing follicle cysts of the ovary It 
is employed in amenorrhea and m functional uterine bleeding due to 
deficient luteimzanon, The commercial preparations available contain 
25 to 500 rat units per cubic centimeter 

( b ) Equine Gonadotropin —Extracted from the serum of pregnant 
mares, it is mostly a follicle-stimulating hormone and only slightly a 
luteinizing hormone. In amenorrhea associated with genital hypoplasia, 
it is administered in doses of 200 to 400 I U intramuscularly three 
times a week for two weeks followed by a two weeks’ rest or a course 
of chorionic gonadotropin. 

( c ) Chorionic Gonadotropins.— Extracted from the urine and and 
placenta of pregnant women, its biologic effect is chiefly a luteinizing 
one. It has no value m the treatment of amenorrhea unless proceeded by 
hypophyseal gonadotropin in the first two weeks to cause follicle 
maturation. Then it may be given as 500 I U daily for two weeks 

In uterine bleeding due to progesterone deficiency 500 I U are 
recommended three tames weekly 

(d) Combined Hypophyseal and Chorionic Gonadotropin.— This 
product is indicated in any disorder due to failure of ovulation. One 
cubic centimeter is given intramuscularly three tunes a week. Not 
more than 5 to 10 cc. should be given a month due to the danger of 
producing hemorrhagic and cystic ovaries 

2 Estrogens — The estrogenic hormones are both natural and syn- 
thetic Standardization is m terms of international nmt defined as the 
estrogenic activity of 0 001 mg of estrone, as rat unit— 1 R.U being 
equivalent to 5-10 I.U, and by weight, in milligrams of active sub- 
Jtince. It is administered intramuscularly, orally, locally and in decho- 
bn may be given intravenously 

For amenorrhea 50,000 I U are given three tunes weekly for two 
weeks, followed by a course of progesterone and repeated monthly 

The chief value of estrogens is to stimulate uterine growth in pa- 
tients with primary ovarian deficiency At best it is only substitution 
therapy Its advocacy in functional bleeding is questionable except 
where an atrophic endometrium is present Ovulation may be inhibited 
an d bleeding stopped for a while but withdrawal bleeding may be 
St pi! C es P ccla h>' ,n a patient with a hyperplastic endometrium 

tJanger 0 f prolonged usage inhibiting the pituitary and ovary should 

Dc emphasized 

A Pr °gt*terone -This may be administered intramuscularly or 

rally as pregnemnolone, 1 mg being equivalent to 0 2 mg of proces- 
wtone by injection. 
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Secondary ’amenorrheas respond after the; administration of 20 mg 
°f 'progesterone given daily for three days (Zondek) It is better, how 
ever, especially if the amenorrhea is of longer duration than six months 
to prime the endometrium first with large rdoses of estrogen Zondel 
recommends 1 mg of alpha-estradiol given together with 10 mg oi 
progesterone daily for five days 1 1 < , - 

Progesterone may be o r f value in functional utenne bleeding: if due 
to a progesterone deficiency such as is 1 found fur cases of hyperplasia 
of the endometrium Ten mg are injected twice weekly for the last 
two weeks of the cycle ’> - >,< 

4 Androgens— Testosterone may be given intramuscularly, sub- 
lingually, as a pellet under the skin r or orally as methyl Testosterone 
which is one-fifth’ as effective as the intramuscular injection The 
danger of producing hirsutism should be Tcept in mind and may prob- 
ably be avoided by limiting the dosage to 300 mg per month and dis- 
continuing it as soon as acne is 'evident 1 It is of great value in inhibiting 
some of the effects~of estrogen on the endometrium and myometrium 
and in inhibiting the gonadotropic function of the ..pituitary It tends 
to produce an atrophic endometrium" It is of , special value, therefore, 
in functional uterine bleeding, 25 mg are^ injected three times weekly 

5 Thyroid — This iS'a valuable adjuvant in the treatment of func- 
tional amenorrhea and bleeding and mayTe used even wben the basal 
metabolism is normal, or slightly subnormal ''The administration -of 
desiccated thyroid tissue, 0 09 or 013 gm '(1% or 2 grains) daily, tends 
to increase cellular activity throughout the entire body, including the 
endocrine glands In addition, it has been shown that thyroid extract 
neutralizes the action of estrogenic .substance- on the endometrium 
This may explain the* temporary beneficial effect of thyroid therapy in 
functional uterine bleeding when prolonged and unantagonized activity 
of estrogenic substance on the endometriunTis fhe immediate cause of 
the abnormal uterine Hemorrhage < ' x ' 

Prostigmine has been used m 'the treatment of delayed menstruation 
One mg is injected on three consecutive days Estrogenic substances 
release acetylcholine m the uterus which produces local hyperemia 
Prostigmine is a nonspecific agent with a similar property of potentia- 
ting the action of acetylcholine If no menstrual flow occurs within 
set enty-two hours after'the last injection a tentative diagnosis of preg- 
nancy is made ~ , , , 

Insulin —This drug may restore normal menstruation in some pa- 
tients, especially those who are underweight and suffering with pri- 
mary ovarian r underactivity -> , < t 

Irradiation Therapy —Low dosage irradiation of the pituitary gland 
an ovanes is a valuable measure m the treatment of functional amenor- 
r ea as well as menorrhagia of endocnne origin ’ The therapeutic action 
o rrra lation is generally attributed to a transitory or permanent in- 
crease in cellular activity of the ovary X-ray stimulation of the ovanes 
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ft contraindicated m the absence of a subthreshold quantity of blood 
estrogen, as it mas induce permanent amenorrhea 

Ovarian irradiation is onk partially effective -when the ovarian 
hypofunction is secondary’ to hypophyseal or thyroid underacrivity In 
such instances irradiation of the pituitary 'appears to have an adjuvant 
value. Low dosage irradiation of the pituitary glandrand ovaries affords 
the best results in the treatment of menstrual disturbances with 'func- 
tional sterility associated Strict adherence to the technic of the roent- 
genologist is most essential, re, from JO to 80 roentgen units or about 
10 per cent skin erythema dose beuig given once a week over a period 
of six weeks The one menstrual disorder that almost invanablv fails 
to respond is hypomenorrhea (scanty flow) in regularly menstruating 
women. The cause of the menstrual deficiency in these patients is 
apparently within the uterus itself 

■ « t j 1 

' MENORRHAGIA ' 

,This term is applied to excessive menstruation, or to an undue pro- 
longation of the flow It may be anatomical or functional, the latter 
diagnosis being arrived at by , exclusion. r , 

I Etiology —Anatomic Tipes— T he anatomical causes of menorrhagia 
arc either general or local These may be considered under, the fol- 
lowing i ! 

General Causes — 1 Blood Disease.— In patients with a hemorrhagic 
tendency menorrhagia is commonly present. It may' be the first symp 
tom of purpura hemorrhagica, leukemia, aplastic anemia, and Hodg- 
kins disease. i * ib ' ' 1 

, 2 Systemic Disease.— Disease of the cardiovascular apparatus, kidney 
or liver disease, resulting in a tardy return circulation, favors engorge- 
ment of the peluc vessels This naturally leads to uterine congestion 
and excessive menstruation In addition, disorders of the arterial sv s- 
tem associated with high tension or endarteritis may be a factor 

3 Hi pothy roidism —The menorrhagia often noted jn myxedema and 
minor degrees of thyroid hypofunction illustrates the degree to xiluch 
the ovary is dependent upon normal thyroid function 1 

Local Causes— 1 Inflammation.— Inflammation, cither acute! sub 
acute or chronic, of the cervix, uterine body , fallopian tubes, ovaries, 
pelvic peritoneum, or pelvic cellular tissue, is nearly always iiisociated 
"ith cxcessn e menstrual discharge , ( , 

2 Ulcerations -Ulcerations of the cervix or vagina, whether simple, 

tuberculous, sy philicic or malignant, provoke excessive menstrual dis- 
fmtrgc In this category may be listed senile vaginitis, ill-fitting pcs 
Mn and prolapse of the uterus ( 

3 Neoplasms -Tumors, both benign and ,mal!gnant, imohing the 
cerso, endometrium, myometrium, or serous covering of the uterus 
mav cause profuseand prolonged menstruation Myomas of the inter- 
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stitial type may be influential, but not to the same extent as those of 
the submucous variety Subserous tumors, if small, do not cause bleed- 
ing, but if of large size, owing to pressure engorgement, abnormal 
hemorrhage may occur 

Dysfunctional Uterine Bleeding — Bleeding of endocrine origin is 
termed functional bleeding This term is a misnomer More aptly it 
should be called dysfunctional uterine bleeding An interval shorter 
than sixteen days or a flow lasting more than eight day's is abnormal 
The endocrine organs most commonly responsible for excessive men- 
struation are the pituitary gland and ovaries Thyroid dysfunction may, 
likewise, provoke free menstrual bleeding 
Functional menorrhagia is especially common (1) with the onset of 
puberty and (2) in the early menopause, although it not infrequently 
occurs m mature women under 40 years of age 
Functional menstrual disorders result from an ovanan failure. This 
may be primary due to inherent ovarian disease or secondary to extra- 
ovarian causes such as pituitary disease or other endocrine lesions or 
various types of constitutional disease The approximate degree of 
ovarian involvement is indicated by the endometrium 

In patients with this symptom, uterine curettage usually reveals a 
hyperplastic endometrium characterized by a dense vascular stromal 
and epithelial overgrowth The glands are large and cystic, represent- 
ing the characteristic “Swiss cheese” pattern, large dilated glands being 
found side by side with others small and narrow Many of these are 
lined by several layers of" epithelial cells and show no secretion m the 
lumen 

Functional bleeding is usually due to deficient activity of the an- 
terior pituitary lobe This deficiency results in an imbalance of the two 
hormones of the ovary manifested by a prolonged production of the 
estrogenic hormone This is associated with an absence or deficiency 
of the corpus luteum hormone The abnormal development of the 
unantagonized follicle due to the failure of luteiruzation results in 
follicular cysts of varying size 

In the early menopause a certain number of women exhibit a tend- 
ency to menorrhagia or metrorrhagia After eliminating carcinoma, 
myoma or polyps as causative factors by performing a diagnostic 
curettage, a functional origin must be considered In these patients 
sclerotic changes in the ovarian parenchyma and the tunica albuginea 
render the follicle incapable of completing its cycle or of responding 
to a normal or even an increased pituitary function 

Occasionally, postmenopausal uterine bleeding is encountered, due 
probably to a temporary reactivation of the graafian follicle This con- 
dition must be distinguished from granulosa cell tumors of the ovary 
which produce similar clinical and endometrial changes 
Treatment of Functional Uterine Bleeding — In the treatment of bleed- 
ig of endocrine origin the mere removal of the hyperplastic endome- 
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tnum does not bring abonc permanent cure. Unless the underlying 
endocrine disorder is overcome, the condition will recur 

The treatment of functional uterine hemorrhage may be considered 
under three groups (1) pubescent bleeding, (2) maturity bleeding 
and (3) menopausal bleeding 

1 Pubescent Bleedmg —In pubertal bleeding the ovary is usually at 
fault, i e., there is an absence of progestin, except in the rare instances 
of Frohlich’s disease. One generally finds a high gonadotropin and low 
estrogen curve. The endometrium may be hyperplastic or atrophic. 
The treatment recommended for the more serious cases is as follows 

(a) The vagina should be packed through a Kelly cystoscope, 

lb) A blood transfusion. 

(c) Desiccated thyroid, Yi grain three tune* daily 

(d) Insulin hypodemaacally 5 to 10 units, before the morning and evening 

meal, improves health and has a d e fi n ite ovarian influence. 

(«) Progesterone, 10 mg Injected twice weekly Occasionally this may pre 
dpitare bleedmg 

if) Testosterone. This affords, as a rule, better results than other endocrine 
therapy In the first week 150 mg may be required followed by 
50 mg per week for several months, gradually reducing the dosage. 

(g) Low dosage irradiation of the ovanes (50 to BO roentgen units per treat- 
ment) may be used as an adjunct In certain cases. 

2 Maturity Bleeding —Daring the childbearing period the admin- 
istration of gonadotropic anterior pttuitary-kkc hormone acts, it is 
claimed, as a specific. This hormone has a tendency to complete Iutem- 
ization and is, therefore, a logical form of treatment for women under 
50 One thousand rat units arc given hypodermically daily until the 
bleedmg subsides and every other day for two months thereafter In ob- 
stinate cases, low dosage irradiation of the pituitary gland and ovanes 
has proved of value. Snake venom has been recommended and favor- 
able results have been reported following the administration of this 
material. 

Biskind presents evidence that menorrhagia and premenstrual ten- 
sion related to an excess of estrogen, are caused by failure of the liver 
to inactivate estrogen because of deficiency of the vitamin B complex. 
Administration of B complex orally in da3) doses of thiamine 9 mg., 
riboflavin 9 mg., nicotinamide 75 mg., led to prompt improvement of 
these conditions 

3 Menopausal Bleeding —Patients approaching the menopause often 
show a compensator) excess of the gonadotropic hormone of the an- 
terior hypophisis. The administration of gonadotropic hormone is, 
therefore, of no value The injection of 300 mg of testosterone pro- 
Pionate over a period of one month, it is claimed, is of value Radium 
>s the treatment of choice 

Radium m Functional Bleedmg -If abnormal menstrual bleeding 
la 'ls to respond to the simple measure outlined, radium ma> be used 
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but this should be employed only* after ordinary^ means have faded 
In the early menstrual life > of women, only small doses of radium 
should be administered, and then, too, with extreme caution on ac- 
count of the probability of inducing .sterility or establishing' a pre- 
mature menopause Temporary and even permanent amenorrhea may 
follow a 200 or 300 mg -hr 'dose '.After the menopause, howevef, 600 
to 1500 milligram-hours may be administered with impunity 



ENDOCRINE FACTORS CONCERNED IN ABNORMAL AND 
i SUBNORMAL GENITAL DEVELOPMENT 

i i 

1 Charles William Dunn, ALD-, F A .CP * i i 

"! J 1 

The postnatal development of the female genital tract, its accessory 
organs and the female secondary characteristics are directly controlled 
by hormonal factors^ contained in the anterior, pituicary -gonadal axis 
The anterior pituitary gonadotropic factor activates the ovary to de- 
velopment and at the same time increases its hormomc function during 
the prepuberty years. This is a gradual and progressive process during 
the first decade of life and Vhile rtot' biologically demonstrable in 
early childhood it is physically and psycholbgicall/ evident. Not until 
the tenth year of life is definite < evidence present that the anterior 
pituitary-gonadal mechanism djdsts The iirsp ob|«:trve evidence that 
this axis is operating is obtained bv the derrfonstranon of the anterior 
pituitary gonadotropic factor in the unite 1 A few 1 months after this 
event an increase in the titer of estrogen is found A few years later 
as puberty is approached the antenor pituitaiy-gonidal axis begins to 
exhibit its normal eyebe phases of excretion, characterized bv a rise in 
antenor pituitary excretion to a peak point and a more gradual rise 
in estrogen secretion. These eyelet continue uhtal the estrogen excre- 
tion reaches a peak of premenstrual titer while at the same time the 
antenor pituitary gonadotropic secretion has fallen to its Ion cyclic 
point. These cycles are regularly maintained until the menarche occurs 
and thereafter normally maintain themselves during the reproductive 
penod of life. At some variable penod of tune, probably a feu years 
after the menarche, the reproductive human female structure the ova 
becomes part of this lunar cycle This, bnefly, represents the pnnian 
normal functional role of the antenor pituitary -gonadal axis and its 
hormomc sphere of activity 

The majority of y oung females possess a normally functioning an- 
tenor pituitary -gonadal axis and therefore one obsen es dunng child- 
hood a progression of developmental events, uhich are constituted ns 
feminine physique and psyche feminine attnbutes, internal and ex- 
ternal feminine genital organs and feminine secondan sex character- i 
sties Hon ever, the pattern of sex is genetically laid down dunng fer- 
tilization of the ova and is established dunng early embrvomc devcl- 
°pment and fetal maturation 

Anomalies of development occur m the female genital tract which 
are construed as being pnmanlv of genetic ongm, with possiblv earlv 

** 'N. 
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hormomc influences as a supplemental cause It must be remembered 
that basically the body develops from two corresponding embryonic 
segments and that the primary and secondary genital organs and struc- 
tures develop from the mullenan and wolffian ducts which in turn 
have a common segmental embryonic origin It is the influence of the 
primary genetic factor and the hormomc dominance activating the em- 
bryonic structures which determine the sexual normal or abnormal 
pattern It is when there is some alteration from normal influences that 
we observe developmental anomalies, the most typical of which is 
hermaphroditism or pseudohermaphroditism 

HERMAPHRODITISM AND PSEUDOHERMAPHRODITISM 

True hermaphroditism is rare and is characterized by an internal 
and external genital tract which is made up one-half of masculine 
structures and the other half of feminine structures Externally the 
genital area shows a moderately developed penis and a testis and a 
rudimentary vagina A pseudo-hypospadias exists in most instances, 
and also present are well-developed breasts The hirsutic pattern may 
be heterosexual The physical features are predominately feminine, 
however, the female appearing to respond psychologically to the domi- 
nance of the genital pattern In such cases one cannot be guided ex- 
clusively by the hormomc assay in arriving at the final disposition of 
the case It is a far safer procedure to request exploratory laparotomy, 
investigate the pelvic structures and be guided by the dominance of 
the internal anatomical development, provided the parent in the case 
of minors is fully appraised of the ultimate physiologic importance 
of Nature’s own biologic reactions In adults the problem is more 
complex because certain of these individuals have economically estab- 
lished themselves m one sex or the other For example, a structurally 
developed adult female pseudohermaphrodite had established herself 
m a male occupation. She sacrificed her genital internal organs and 
proceeded in life as a male, 

Such unfortunate states should be corrected as was done in the case of T-S , 
early in life, and who until age four years, was raised as a female During hos- 
pitalization for a tonsillectomy and adenoidectomy, anomalies of the genital 
external tract were observed These were an enlarged clitoris, abnormally large 
labia and imperforate vagina. Examination and closer inspection revealed that 
the labia had rudimentary rugae, the enlarged clitoris was an underdeveloped 
penis, the normally placed urethral opening for the female was actually a hypo- 
spadias, the imperforate vagina was actually a cleft type, anomalous scrotal 
development and careful palpation showed very small testes high in the inguinal 
canal. 

In this instance we were dealing with a male in spite of the fact that 
the abnormal external genital structures resembled those of the female 
A picture of the opposite type was obtained in the case of B L , to 
be described presently, who had a greatly hypertrophied (male size) 
- clitons 
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HYPERTROPHY OF THE CHTORIS 

The human embryo develops from bilateral segments which are 
similar in structure. The genital organs and urogenital tract develop 
from the same segmental site and from two structures, the wolffian 
and mlillenan ducts. Under genetic and honnowc influences the mul- 
Ienan ducts develop into the female genital and gonadal structures 
and from the wolffian structure develop corresponding male organs 
However, in the female, certain wolffian structures, from which the 
male generative and genital organs develop, do not completely fail 
to differentiate and possess masmiline features. This type of tissue is 
found principally in the clitoris but may be present also in the ovary 
in the form of rests or inclusions of medullary cords or tubules and 
the latter remain as potentially androgenic-producing tissues, whereas 
the clitoris will react and develop under androgenic stimulation Thus 
in the female genital tract we have one structure which is responsive 
to androgenic stimulation and sometimes in the ovary one structure 
uhich can develop into tissue which is capable of producing andro- 
gens The clitoris hypertrophies because it is sensitive to stimulanon 
by the androgens. The abnormal quantmes of androgens which stimu- 
late the clitoris to develop to abnormal sizes and often produce an 
erectile response arise from an arrhenoblastoma or an adrenal rest 
tumor of the ovary, from a hyperfunctional adrenal cortex or from 
hermaphroditic organs The degree of chtoral hypertrophy and its 
progression depends upon the androgenic activity of the tissue at 
fault. The hypertrophy of the clitoris represents only a part of the 
total endocrinous picture. Other features arc advancement of general 
and secondary hair growth acne, advanced muscular development, 
deepening of the voice pitch, and a general physical tendency towards 
R'asculine attributes. 

Fortunately, a hypertrophied clitoris which has developed because 
of the presence of abnormal quantities of androgens will return to 
its normal proportions when the androgens are restored to normal 
hvels. The treatment of this hypertrophy is removal of the endocrine 
element which generates it— the ovarian arrhenoblastoma or adrenal 
test or the adrenal cortical tumor, benign or malignant. The presence 
nf the former is best determined by exploratory operation in young 
female children and of the latter by perirenal air injection Occasion- 
al however, all possible measures fail to reveal the source of the 
°t>drogens and quite properly the surgeon will not sacrifice either 
Bund m the hope that he will remove the cause of the condition. 

Patient B.L.* clitons was enlarged to the cze of the penis of a Id >ear old 
' erected freqoendj day and night. Her phyucal build was atrongly 
of * 0 ' 1 w “ naturally overdeveloped, the voice was of deep pitch, hirsuties 
im/ 1 ' nule e YP e "-ere present. Eiploratorj laparotomy revealed normal appear 
^ wanes and internal gemtala and palpation of the adrenala shoved them to 
apparent!} normal The erpl°rator> Itparotom) was completed and resection 
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of the clitoris was performed -Two' 'years later the" general body mascuhmzanon 
was still in progress, and was evidenced by increasing hypertrichosis, abnormal 
gam in height and muscular development,' distinct masculine osseous build, abnor- 
mally deep pitched and raspy voice and regrbwth of the clitoris to 2 ’inchesin 
length and % inches -in diameter 1 Erections of the clitoris occurred day and 
night and were extremely annoying The right adrenal gland was found at ex- 
ploration to be normal > - - -n F - ; , < - > 

The referring , gynecologist considered further surgery inadvisable and the 
patient was referred for medical therapy During the past three" years she has 
received practically continuously 0 5 to 1 mg of stilbestrol daily with beneficial 
results The clitoris has diminished 50 per cent in size, erections are inhibited 
as long as therapy is maintained, the voice pitch is gradually approaching feminine 
qualities, the hypertncbosis -has’ been controlled and the general evolution of 
growth and psyche has distinct feminine trends Vaginal discharge and breast 
development are not prominent Intermittent therapy, results in a return of 
chtoral erections and cessation of vaginal discharge and breast development. 

Precocious puberty sometimes occurs in males with pineal tumors, 
but it has'not been observed, lff'females from the same cause^ It is 
possible that intracranial lesions exerting pressure or invading the 
hypothalmic centers about the infundibulum may produce a pre- 
cocious ' pubertal state One of our patients developed precocious 
puberty, advanced osseous, development and impaired vision at the 
age of five years X-ray , therapy produced satisfactory improvement 
Ten years later the visual defect /eappeared and progressed to the 
point that intracranial surgery /was performed and a large pituitary 
cyst was evacuated This„ patient Has subsequently failed to develop 
either normal primary of secondary sexual characteristics Presump- 
tively her early precociousness resulted from the embryonic type of 
secreting cells contained in the RatHke pouch cyst and their subse- 
quent degeneration, possibly as the result of the x-ray Their subse- 
quent replacement by cystic fluid produced a cure of the precocious- 
ness but also eventuated m complete sexual retardation , , 

> j 

PRECOCIOUS SEXUAL HAIR DEVELOPMENT 

The appearance of ’hair -in the pubic- and vulvar regions and later 
the axilla is considered as an event indicating the approach of puberty 
The premature appearance pf - hair in the -female genital-region JS 
thereferiP bnc nsibhrh sternal 

orb lo 3011102 edi Ibovoi oj haf 231112 cam aldizzoq lie r wv 3 wod ,yl It 
ioiItd f 5 pdtf 5 ftft l iaQff u iy(^geitcg)^-mfe i !adirab:ltaqf«qi(^itip^bii)Miraeegnah>'P 
of <io^pixbmJoaoifee}7i^3yiHts driipufjrtntorr ifiwf lodrctcdd oxybcfasHs nrifitwW 
perineal regions hair also was present. The parents feared that precocious sexual 
Ubv dopptbfit Ewbuldnoqcniij "T3i ea;pb jsifaal? jstbrgralnin dam encabuSe vfldfSn cn t m/I th e 

glgldmyaserroiii'ald EIcrs''nf ( PineKln2^(girnferdESYflhdyIJspoboldgtoJrcaon6ns vlerc 
3 van fpbifiEiqsck fmdc^gopiTherfahb^oIaHtfrExtcrtiiLrgflnitalxvwerfe ^artnaiciu 
■srceq^rt lisuil erdlopiiiejn: '^lasiobsqnLyRuvi oI'rTTHil.Tc irrmTT^r^Tqtr-iqifpryjtlivTi esfeefit 
fomthiij jirEmaiiirelnippfearanfe lof igcmrjisqnHnaxtlbrrjra&altnaadttabhEtorjicd 1111 ?!^ 
ngCD?'’yEstrs:mii)DOib^sstix Jgrowrhoofiirjif ■appesrdtlrorotEFr legson ’(IlctaTEcjqs od 
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IThu^ w c had a three year history of premhtunty m hair growth, 
iv hich began jn a nongenital area. I have observed a number of y oung 
female children with markedly excessive and generalized body and 
extremity hair Igro wth. My observations of these individuals together 
with a large group of adolescent and adult females with hj'pertrichosis 
has led me to classify the cases m four etiological groups (1) Cushing 
syndromenncluding arrhenoblastoma of the ovary, (2) adrenal cor- 
tical hypdrplasia or adenoma, (3) the hereditary type 'and (4) in- 
creased sensitivity of thejiair follicle end organ to androgenic xtffnu- 
lationnThercase of MfN belongs primarily in the last group but be- 
cause of the maternal tendency to mild and localized abnormal hair 
gfoxVth an hereditary' factor might also be considered as present. |The 
usual' progression of events in the case of Ad N would be that m a 
year or! two excessive hair growth will be observed in the JatefSl 
facial regions, the outer portions of the upper hp, the submental' re- 
gions and eventually on the body in general If good ovarian function 
develops and estrogens are normal or above normal in quantity' the 
likelih6od is ’that the hy pertnchooc tendency will be controlled' If 
the hereditary factor is prpmment or there develops an lntercurrent 
adrenal cortical hyperplasia, possibly due to failure of the adrenal cor- 
tex to involute properly from the enlarged state of infancy, the likeli- 
hood of good ovarian function diminishes The ovarian failure is in- 
cidental to the deleterious influence of the adrenal cortical hormone 
°n the ovary Another type of deleterious reaction on the ovary fol- 
lows mumps. The importance of the latter is not generally recognized 

’i 1 1 

RETARDED DEVaOPMENTAl STATES t 
1 The anterior pituitary gonadotropic factor is the motor of the ovary 
The primary and secondary female sex organs normally' are m art 
abjited state of development during the first decade of life. A minor 
degree of growth occurs in the primary internal and external genital 
structure during this period but this growth is chiefly in the struc- 
tnral tissues of these organs ahd is essentially a somatic growth effect 
and is not accompanied by an increase in functional capacity Thik 
Btovvth is nevertheless extremely' important to the organ s subsequent 
functional capacity and is also effected by indoinne'factors, namely, 
thyroid hormbne and anterior pituitary 'growth factor operating- is 
general stimulators of somatic and cellular development If a thytroid 
deficiency exists during the first decade of ibodv development, when 
the female sex organs are in an essentially functional 'dormant stale, 
“te is likely to have a . deficit in earlv development and ai delay in 
functional development when the second decade is entered The an- 
teno r pituitary growth factor might be said tff exdrt'itsclf m the de- 
'lopment and maturity of the cell mass whereas the thyroid is espe- 
ain act i VC m g, ving VIt ality and Integntv to bodv cell mass, 
he early postnatal growth <of tissues in the genital structures is 
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part of the general body growth and is produced by the combined 
influences of the anterior pituitary growth hormone and thyroid hor- 
mone The loss of this synergistic hormomc effect is well demon- 
strated in the cretin Thyroid hormone is very essential to the normal 
development of all cells and particularly those cellular changes which 
are concerned with the higher functional capacity, the reproductive 
cells and tissues are definitely in this classification Thus many func- 
tional disorders of the internal genital organs are the result of early 
or later acquired thyroid or anterior pituitary deficiency and in the 
adult range from sterility to metrorrhagia Therefore, in subnormal 
developments of the genital tract and retarded genital functional de- 
velopment we must investigate for anterior pituitary and thyroid de- 
ficiencies as well as a deficiency in the anterior pituitary-gonadal axis 
The general features of this type of disorder are compositely repre- 
sented in pituitary infantilism and often persists to adult life produc- 
ing a major psychological and sociological problem 

D H, an unmarried woman 24 years of age, typifies this clinical problem 
Since the age of 12 years she had sought treatment for her statural and sexual 
underdevelopment. She is 57 inches tall, weighs 113 pounds, and the relationship 
of the lower measurement, span and height are proportionate The wrist forma- 
tion is atypically achondroplastic. Mentally she is depressed, chiefly because of 
the primary amenorrhea, infantile genitalia, very deficient pubic and axillary 
hair and absence of breast development The thyroid was small and doughy 
soft in texture such as is found in the secondary type of hypothyroidism 

In general a therapeutic regimen for this patient appeared to be futile, never- 
theless a therapeutic program was instituted to stimulate breast development and 
general tissue response The therapy consisted in the administration of estmyi 
(Schenng) 0 05 mg nightly and the twice daily administration of a capsule 
containing 1 gram of anterior pituitary, % gram of thyroid, U.SP., and 2 grams 
of calcium glycerophosphate In one month a mass about the size of a halt 
walnut was felt beneath both nipples The estmyi was reduced to every third 
night. In two months the breast tissue had developed to the size of half a small 
lemon, uterine bleeding first appeared at this time and persisted for thirty -six 
hours One month later on June 8, 1945, a normal five-day menstrual peno 
occurred and the breasts were the size of half a medium orange The phycho- 
logical change in this patient is solely due to her breast development and the 
appearance of the (therapeutic) menstrual flow 

The role of the adrenal cortex, pineal and thymus glands in genital 
development is not too clearly defined We do know that hyperfunc- 
tional adrenal cortical states do have a depressant effect upon ovarian 
development and function. The ovaries in this disorder show dimin- 
ished size and atretic follicles and because of diminished estrogen 
production, the breasts and the uterus are small 

VIRGINAL GYNECOMASTIA DUE TO INCREASED SENSITIVITY OF END ORGAN 
TO HORMONIC STIMULATION 

Recently another factor has entered the field of discussion of growth 
development— the factor of the sensitivity of the tissue end organ to 
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sensitivity of the end organ to hormomc stimulation, are, unilateral 
virginal gynecomastia, excessive statural development and , incipient 
hypertrichosis 

Virginal Gynecomastia in a Female Infant Aged 1 8 Months —Premature 
development of the breast may occur as early as one year It may be 
present as a unilateral or bilateral abnormality but it occurs more 
frequently as a bilateral state r * ' >fi , 

'i - . t, 

In P M , a female infant aged 18 months, breast development was first observed 
at the age of 1 year The breast tissue developed rapidly in both mammary regions 
and at times appeared to cause the infant discomfort (Fig 179) During ithe past 
few months no increase in size of the breast has been noted The birth, weight 
was 8 pounds 2 ounces, the height 26 inches First' dentition occurred at 4% 
months and the infant walked at J0% months At present the height, is 33 inches, 
lower measurement 14% inches Sraeen teeth are present The breasts are 2)i> 
inches in diameter and 1% inches deep The breast parenchyma is 1% by % 
inches The nipple and areola are developed The breasts appear to be sensiuve 
The external genitalia are of normal size for age A vaginal discharge has been 
observed 

While I believe that m most instances, whether it occurs m the 
female or the male, gynecomastia is a condition of increased sensitivity 
of the end organ of the breast cell to estrogenic stimulation and is 
not amenable to rational endocrine therapy which considers the body 
tissues as a complete functional unit, this disorder should not be dis- 
missed as such until granulosa cell tumors of the ovary are excluded 
by hormomc assay and complete physical and clinical investigation 
Besides producing premature breast development, granulosa cell tumors 
and luteoma also produce premature feminization and uterine bleeding 
because such tumors produce excessive and demonstrable amounts of 
estrogen (estradiol) 


HYPERTROPHY OF THE BREAST 

This condition is similar to virginal gynecomastia and may be uni- 
lateral or bilateral and may or may not be associated with signs of 
painful engorgement preceding the onset of the menarche or r pre- 
menses For the painful engorgement I am opposed to the use of 
male hormone m young females A more practical and harmless treat- 
ment is to stimulate urinary excretion and deplete the system of the 
estrogen by the use of a saline diuretic and fruit juices A special bras- 
siere or one that uplifts the breasts, particularly on the, axillary side, 
should be worn , t 

Plastic surgery is the only means of correcting unilateral or bilateral 
hypertrophy of the breast if the overdevelopment of, the breasts is 
producing physical discomfort or psychologic reactions However, 
before this is definitely decided upon it is •well to remind the patient 
that their present size, which she feels she cannot r toIerate, may be 
_an asset during later years when breast atrophy normally occurs This 
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compensating thought will frequently dampen a patient’s desire for 
plastic surgery 

APLASIA AND HYPOPLASIA OF THE BREAST 

Many young females apparently mature normally— later adult his- 
tory proves their fertility— and yet their breasts never have developed 
or are markedly hypoplastic I believe that the aplasia and hypoplasia 
present in these cases represent an opposite state to that which is ob- 
served in virginal gynecomastia, namely, diminished end organ sensi- 
tivity to estrogenic stimulation I have proved this conception to my 
own satisfaction by showing after local inunction of estrogenic oint- 
ment and oral and hypodermic administration of estrogen have failed 
to develop the breast, that the injection of 2 5 to 5 mg of estradiol 
dipropionate directly into the dense tissue under the nipple will de- 
velop il Not until the estrogen in concentrated strength is brought 
directly into contact with the breast cells do they respond to stimu- 
lation. Unfortunate!) many such cases require protracted periods of 
these treatments to obtain reasonably satisfactory results but there are 
other cases which appear to progress satisfactorily once the breast 
cells are adequately activated The oral administration of estinyl ap- 
pears to be the most active stimulator of the breast tissues when 
aplasu and hypoplasia of the breast are present 

SUMMARY 

While the anterior pmntarv gonadal axis and its hormones are the 
chief hormonal factors concerned in feminine gemral development, 
other hormones either act as supplements or independent!) on the 
primary and secondary genital structures and the sex characteristics 
of the female During the periods of development to puberty the thy- 
roid particularly and possibly the anterior pituitary' growth hormone 
supplement the effects of estrogen on genital structures, and on the 
development of the feminine physique and psy che. 

The treatment of abnormalities of female genital organs depends 
upon the type of abnormality present. Hormone-producing tumors 
should be treated surgically Replacement endocrine therapy is ap- 
plicable onh m deficiency states. Inhibitn e therapy such as the ad- 
ministration of estrogens to combat androgenic excess, can be utilized 
m a limited group of cases under the circumstances described Abnor- 
uwhties in the tissue end organ response to hormomc stimulation re- 
quire special therapeutic management. 



USES AND ABUSES OF ENDOCRINE THERAPY 


Jacob Hoffman, M D * 

Endocrinologic research continues to increase our knowledge of 
gonadal and reproductive physiology and add to the number of diag- 
nostic technics and potent hormonal preparations useful in gynecologic 
disorders The physiologic and diagnostic aspects of gynecic endo- 
crinology still remain vague and confusing to many practitioners, but 
all have found within their grasp the numerous biologically potent sex 
hormones now available for clinical use It is easy to understand their 
eagerness to employ these substances in the treatment of amenorrhea, 
uterine bleedmg, dysmenorrhea, habitual abortion, sterility and other 
gynecologic disorders which have so long baffled the clinician Un- 
fortunately, when they turn to the medical literature for guidance m 
the apphcation of these hormones, they are soon bewildered by the 
widely divergent views expressed by apparently equally competent 
investigators Some maintain that organotherapy deserves a prominent 
place m the treatment of functional gynecologic disorders, while others 
insist that its sphere of usefulness is limited and its efficacy question- 
able 

While many of the more optimistic reports are undoubtedly in good faith, 
they cannot be accepted at face value either because of their failure to use con- 
trols, or to take into account the fact that a large percentage of such disorders, 
particularly in younger women, are subject to spontaneous correction or respond 
readily to general hygienic measures and psychic suggestion The psychothera- 
peutic effect of organotherapy, especially where the hypodermic route is used, 
should be borne in mind when evaluating the results of treatment. In following 
the evolution of organotherapy, one is struck by the fact that brilliant results have 
been reported at one tame or another in virtually all disorders affecting the sexual 
sphere, with all the sex hormones, given singly or in combination, whether in 
relatively inert or potent form, and whether given m large or ridiculously small 
doses Investigators reporting favorable results have often been led by their sub- 
sequent experience to modify or reverse their original judgment Unfortunately, 
this may either fail to come to the practitioner’s attention or be obscured by 
persistent allusions to the original favorable reports, contained in the pharma- 
ceutical literature which reaches him at frequent intervals 

Some general practitioners and even some gynecologists, acting in 
good faith, continue to employ organotherapy after doubt has been 
cast on its efficacy, because they are loathe to relinquish one therapeu- 
tic weapon before another is offered to take its place Their “give it 
anyhow attitude is justifiable only if the treatment is certain to be 
harmless, and the thought that something concrete is being done is 
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likely to have a favorable psychological effect on the patient com- 
mensurate with the expense incurred Unfortunately, sex hormone 
therapy used promiscuously and without a rational basis may often 
do harm. 

Fox example, the estrogens, though stimulative in their effect on the mfUiexian 
derivatives, may have a depressive effect on the anterior pituitary and ovary, de- 
feating the ultunare aim of treatment. Since these substances exert multiple effects 
m the organism, the clini cian who aims at one target may find himself striking 
others which he had no intention of hitting Thus, estrogens used for gonorrheal 
vaginitis in young girls may occasionally cause cystic masons 1 If administered for 
the control of vasomotor symptoms in post-menopausal -women, they may induce 
utenne bleeding, necessitating curettage and the immediate application of radium 
until malignancy can be excluded.* * This has been a fairly c omm on experience 
since this form of therapy became popular The carcinogenic action of the estro- 
gens, of which there is suggestive though not conclusive evidence in the human 
bring 4 should be borne in mind, particularly where there is a familial history of 
Rtmtul or mammary cancer 

The use of androgenic substances in the female Is obviously nonphynologic. 
Ande from their possible masculinizing effect, their suppressive action on the 
ovary in the susceptible case, may prove more lasting than was originally in- 
tended The gonadotropes now available for clinical use, whether of anterior 
pituitary equine or chorionic origin, are likely to be of little value and, under 
*ome circumstances, may even do harm In the light of the clinical evidence at 
hand, it is doubtful whether they can inmate normal cyclic changes, including 
follicular maturation, ovulation and corpus Interim formation, in the hypofnne 
booing human ovary Chorionic gonadotropin from human pregnancy urine may 
even have a depressive effect . 0 According to Hartman,® ic acts as a powerful dis- 
rupting agent. A combination of anterior pituitary or equine gonadotropin and 
riiononic gonadotropin, given either timuicaneousiy or in succession, may cause 
Pathologic enlargement of human ovaries with formation of numerous cystic fol 
bclej or lutein cysts . 1 • While it is claimed that these alterations are transient, we 
ca u®ot exclude the possibility that the application of forces capable of causing 
“ch complete disruption may do lasting damage to the sensitive ovary 

Before resorting to any form of sex hormone therapy, it is of the 
utmost importance to eliminate organic disease I have often encoun- 
tered women harboring organic lesions who were previously sub- 
jected to prolonged hormone treatment for menopausal bleeding with- 
°ut a preliminary diagnostic curettage and, in some instances, without 
P c lvic examination. Where no organic cause is demonstrable, endo- 
cnnc therapy should be withheld pending proof that an actual hor- 
monal deficiency exists. The task of establishing a deficiency is not a 
ftnple one, even in the hands of the experienced observer with all 
^own diagnostic aids at his disposal. The tests designed for measur- 
es the sex hormone content of the blood and unne provide only 
J^ted information, of “which the interpretation is not always dear 
hormone titers show wide variations between different individuals 
and at different times in the same mdn idual Moreover, variations in 
tcclmic between one laboratory and another have made it difficult to 
establish norms or to decide what constitutes a significant deviation 
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from normal The large majority of 'Cases encountered -nr the, gyne- 
cologic clinic fail to show deviations .sufficiently striking to be sig- 
nificant or conclusive , Where a marked deviation is encountered, its 
interpretation may present difficulties, due to our incomplete under- 
standing of the factors controlling the level of the sex hormones in 
the body fluids The rates of' production, u6hzatiori, ^conversion or 
destruction of the hormones axe only a few of the variables which, 
may affect the results , , , _ r , _ , t - 

In my experience and that of' others, 9 the most reliable sand Significant 
information is provided by histologic examination of endortietrialfcu- 
rettmgs This procedure will "disclose organic lesions off thd, uterine 
cavity arid, in addition may provide a clue to the, functional status of 
the ovary and its governing gland, the anterior pituitary A thorough 
physical examination m the nude, with particular attention - ' to the de-’ 
velopmental status of-the genitalia and secondary seY characters as well 
as the presence of endocrine stigmata, may also yield valuable -in- 
formation \ [JtJ , - -< ,’i t 

The hormones now- on the market-for ,the treatment of functional 
gynecologic disorders include the gonadotropins derived from Interior 
pituitary gland tissue, human pregnancy unne (chononic^gonady- 
tropin) and serum of pregnant mares ’(equine gonadotropin) f natural 
and synthetic estrogens^ progesterone And pregneninolone, and natural, 
and synthetic androgens - Space permits only a brief discussion of-the 
disorders for which these substances - have been recommended, the 
theories advanced to justify their use, and the possible beneficial' and 
harmful consequences of their use 1 ' () > ; , 

• j 

FUNCTIONAL UTERINE BLEEDING ' ‘ 1 ' 

r_ 1 t n 1 

The sex hormones are widely used for the control or cure of func- 
tional uterine bleeding, particularly that associated with endometrial 
hyperplasia Progesterone 10 and the orally active progestational sub- 
stance, pregneninolone, 11 have been advocated on the assumption that 
they null override the effect of the endogenous < estrogens on the 
uterine mucosa and thus prevent excessive mucosal proliferation and 
bleeding Some believe these substances inhibit the myometrial con- 
tractions and thus reduce the rate of blood flow to the endometrium 

Eyjlfl a£] o (Y Q £ iihetr e^fi?fijl 1 iQjilf^yn£ti>IefidlDg'r'J5udiflioulxiJ3Cflausomh 
f^quqnt/f§adpn^bfiqi§pgPTAUffeu$cCOjmifiaoInnd tthepo^sihleafira-' 

tl Hfti^S?qlbl>ft)§>A^fepg^S}y:^lTUflb 2i a^ ! ^{ui^tlagje?lQffempcr^03hnmk(fnil 

bnr boold orfa io aneinoo onormoil roa orii 2 n j 

itEErqge^ffldjpjpi^qfg^jgyp^gy ^^ffofflop^p^cwlthnp£«g«sfeEone| 
kic^YOllatpdjflliYoiflfUCnyjorlvpfsJfioBfilylip ASfributeflrs gapparcntnhcnfl 

tfigiJvp|bc{yfeopiOi§sfe(fj^ec§xt>vflp}(ir^drQtfl?lJw 
JWiiBklgO^^ajJs^opthepy^jpfrtbiS jxo^qi34 ; 3iit)acqopdiFlft9oft'hP4fdlb«l5 
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supplied endogenously in adequate or excessive amounts Hartman , 0 m 
a recent communication, expresses a similar view 

Androgen therapy 11 for the control of excessive uterine bleeding 
has recently become popular Its ana-bleeding action has been vari- 
ously explained on the basis of suppression of estrogen production 
indirectly by way of the anterior hypophysis, nullification of the ef- 
fect of endogenous estrogens on the uterine mucosa, inhibition of 
myometnal contractions with consequent reduction of the blood flow 
to the endometrium, and conversion to progesterone which in turn 
prevents excessive mucosal proliferation and bleeding This form of 
therapy would appear undesirable and at times hazardous, especially 
in younger women Aside from the possible masculinizing effect of 
the androgens, their depressive action on the ovary and endometrium 
may interfere with the restoration of normal ovarian and menstrual 
function 

In view of evidence thac persistent follicular activity without ovula- 
tion or corpus luteum formanon is responsible for abnormal bleeding 
from a hyperplastic mucosa, many clinicians 11 ’ 10 have turned to the 
gonadotropins with the hope of correcting the underlying ovarian 
disturbance and thus restoring normal menstrual periodicity To date, 
there is no convincing proof that these hormones can favorably affect 
the ovarian alterations and lead to normal cyclic activity Hartman’s 
experience with chonomc gonadotropin led him to conclude that there 
is no physiological basis for its use m bleeding associated with endo- 
metrial hyperplasia 6 He believes that the natural extracts of anterior 
pituitary gland tissue may eventually offer the best solution for in- 
ducing ovulation and corpus luteum formation in cystic and hypo- 
typical human ovaries This he bases on the report of Casida and his 
associates 17 that crude bovine anterior pituitary extract, given in a 
single intravenous injection to sterile con's with cystic ovaries and 
endometrial h) perplasia, induced ovulation as shown by the fact that 
artificial insemination shortly after the injecoon resulted in pregnancy 
Successful duplication of these results in the human subject has not 
yet been reported 

Prolactin, the lactogenic principle of the anterior pituitary gland, 

15 the most recent addition to the list of hormonal preparations advo- 
cated for the control of abnormal uterine bleeding Those reporting 
food results 1 * M differ as to its probable mode of action Kupperman 
ln d his associates 10 believe its luteotrophic action may account for its 
apparent beneficial effect. This seems unlikely in view of the fact chat 
mesc observers could demonstrate no change m the morphology of 
, cn domctnum as might be expected if the hormone acted by stim- 
nuung luteal function and progesterone secretion. Their observation 
mac prolactin had no demonstrable effect on the length of the c\c!c, 
amount of bleeding or morphologj of the endometrium m normal]*’ 
menstruating women would also seem to argue against any positive 
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action of this hormone on the human ovary Goldzieher 20 believes it 
acts at least partly by suppressing a hypothetical bleeding factor which 
increases bleeding from the endometrial capillaries It remains to be 
seen whether carefully controlled studies will establish the lactogenic 
hormone as a useful aid or throw it into the discard along with chori- 
onic gonadotropin, which was also once credited with brilliant results 
in functional uterine bleeding 21 

On the whole, organotherapy would seem to have only a limited 
sphere of usefulness in this disorder In the adolescent, the condition 
is often self-limited and will eventually correct itself without treat- 
ment. In women of child-bearing age, curettage alone, repeated if 
necessary, is often effective 22 The gonadotropes should be avoided 
because of the uncertainty of their action and the danger that they 
may have a disrupting influence on an already disturbed ovary Thy- 
roid therapy is often useful, particularly where the basal metabolic rate 
is depressed For bleeding during the late reproductive, menopausal and 
postmenopausal epochs, organotherapy is unnecessary, for radiation or 
surgery is the therapy of choice and may be resorted to without hesi- 
tation at this tune of life Endocrme therapy is not only an unneces- 
sary expense, but if used without a thorough examination to exclude 
organic lesions, as is often the case , 8 it may cause dangerous delay in 
the diagnosis and treatment of pelvic carcinoma 

AMENORRHEA 

Since amenorrhea may result from any one of a number of causes, 
organic as well as functional, a careful investigation to determine the 
nature of the underlying disturbance is an essential prerequisite to 
effective treatment Unfortunately, a search for the cause is too often 
subordinated because of the many bold claims that this or that sex 
hormone is all that is needed to combat the amenorrhea This attitude 
is to be deplored, for systemic disease is often overlooked in the rush 
to apply the sex hormones 

Both the gonadal and gonadotropic hormones have been employed 
extensively for the treatment of primary and secondary amenorrhea 
It is well established that the ovarian sex hormones, if given in ade- 
quate amounts over a period of two to three weeks, can develop the 
human uterine mucosa to the point where cessation of treatment will 
be followed by bleeding from an estrogenic or progestational type of 
endometrium, depending on whether estrogen alone or estrogen plus 
progesterone is used 28 In some cases, as first shown by Zondek , 24 
withdrawal bleeding may be induced by administering progesterone, 
either alone or with a small quantity of estrogen, on two successive 
days Episodes of withdrawal bleeding can be induced at regular in- 
tervals as often as the patient’s pocketbook will permit. Such treatment 
is contraindicated where the amenorrhea represents the effort of a de- 
pressed organism tu conserve its depleted resources Though the oc- 
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currenee of cyclic bleeding’ may have a favorable psychological effect 
on the patient, there is little reason to expect the treatment to correct 
the underlying ovarian deficiency Neither estrogen nor progesterone 
is capable of directly stimulating the hypofonctjomng human ovary 
to normal cyclic function Observations in the expen mental animal 
and human being suggest that they may indirectly influence ovarian 
function by way of the anterior pituitary gland. At tunes, their action 
is stimulative, at tunes inhibitory, but the precise conditions uflder 
which one or the other effect may be expected have not been denned 
Nor is there any evidence which would justify the assumption that 
the return of normal menses, sometimes seen after sex hormone ther- 
apy, is due to its regulatory effect on the anterior hypophysis and is 
not mere coincidence. Carefully controlled studies, designed to exclude 
the factor of spontaneous correction and the effect of nonendoerme 
measures concomitantly employed, are necessary before credence can 
be given to such claims 

The use of a potent gonadotrope to stimulate the hvpofunctioning 
ovary would seem to have a rational basis and be the therapy of choice 
where the ovarian depression is secondary to anterior pituitary hypo- 
function The available gonadotropins have been employed singly and 
in various combinations, but the response has thus far been inconstant 
and unsatisfactory 

Rydberg *nd Pedenen-BjergwnP employed large doses of equine gonado- 
tropin followed by chorionic gonadotropin in primary and secondary amenorrhea. 
In created excretion of estrogen followed by the appearance of pregnanedjol, ex- 
cretion product of progesterone, was demonstrated in one instance daring the 
coarse of treatment Its termination was followed by bleeding from a progesta 
Q °naJ type of endometrium In another case, the treatment caused marked en 
Isrgeiiicnt of the ovancs due to the formation of lutein cysts, associated with 
abdominal pam. Dans' treated secondary amenorrhea with large doses of “Syna- 
poidifl," a combination of anterior pituitary extract and chorionic gonadotropin. 
Some teemed to benefit but others remained unaffected or showed only tempo- 
rary improvement. It is noteworthy that the best results occurred In amenorrhea 
associated with obesicy The return of norma] periods coincided with loss of 
""right, which m the author’s experience is often sufficient to bring about a return 
of normal menstrual periodicity In some of the cases, Davis observed rapid cn 
lantern ent of the ovaries due to formation of multiple folhdea, associated with 
edema and bitersntial hemorrhage. Cyst formation was also noted The erperi 
ence of these observers suggests that effective treatment for secondary ovarian 
bypofuncticm may eventually become available, but it emphasizes (ho dangers in- 
herent in the use of gonadal stimolants without precise information as to dosage, 
“titng and the probable reaction of the ovaries in a given case. 

Fortunately, the limited usefulness of organotherapy m amenorrhea 
u not a serious matter, for many cases of amenorrhea, particularly m 
younger women, are subject to spontaneous correction or respond 
readily to nonendoerme treatment Amenorrhea of ps> chic origin is 
often self-limited or amenable to ps> chotherapy 
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Of interest is the observation of Whitacre and Barrera* 6 that amenorrhea oc- 
curred in 14 8 per cent of the women of menstrual age interned at Santo Tomas 
in Manila In many of the cases, the menses stopped abruptly either immediately 
after the first bombing of Manila or shortly after internment and too soon to be 
attributable to nutritional deficiency These observers conclude that psychic 
shock, worry and especially fear were responsible. Hormone studies revealed a 
deficiency of estrogen associated with normal or possibly excessive quantities of 
gonadotropin They suggest that the shock caused amenorrhea by suppressing 
ovarian function through the mediation of the autonomic nervous system Most 
of the women had a spontaneous return of normal periods after a few months 
Gonadotropin therapy was withheld because of the positive gonadotropic hor- 
mone tests Sex hormones were not available For want of something better, vita- 
min E, which happened to be on hand, was given in doses of 20 drops three times 
a day for ten days Eight of ten patients so treated experienced a flow at the 
end of treatment Since there is no reason to expect stimulation of the generative 
tract from such therapy, Whitacre and Barrera assume that the good results were 
mainly due to its psychotherapeutic effect 

Where the cause of the amenorrhea is a nutritional deficiency, a 
well-balanced, vitanun-nch diet is often effective, while amenorrhea 
associated with obesity often responds to reduction of weight through 
dietotherapy Small doses of thyroid are a useful adjunct m the treat- 
ment, particularly where the basal metabolic rate is low The use of 
any metabolic stimulant is contraindicated, however, where the low 
basal metabolic rate is associated with nutritional deficiency or some 
other constitutional depressive state, for here it apparently represents 
an effort of the organism to conserve its waning resources 

DYSMENORRHEA 

Menstrual pam in the absence of demonstrable pathologic change 
has long baffled the gynecologist An endless number of theories have 
been proposed and equally numerous remedies tried for its relief or 
cure Recent evidence suggesting a possible endocrine basis has en- 
couraged the wide use of organotherapy The reported results have 
been inconstant and are difficult to evaluate because of the important 
part played by the psyche in this condition Confusion arises from the 
fact that equally good results have seemed to follow opposite forms 
of treatment, while both good and bad effects have been described 
after identical therapy Thus far, a significant advantage of endocrine 
therapy over general hygienic measures and psychotherapy has not 
been convincingly demonstrated 28 

Some observers employ progesterone 27 or pregnemnolone 28 with 
the aim of inhibiting myometrial contractions and promoting the ex- 
cretion of the motihty-stimulatmg hormone, estrogen Others oppose 
this form of treatment on the ground that pam is associated with a 
pregravid type of endometrium and can be prevented by measures cal- 
culated to prevent corpus luteum formation and conversion of the en- 
dometrium to the pregravid phase They reason that progesterone may 
be expected to aggravate rather than allay menstrual pam In their 
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opinion, the use of estrogen 18 or androgen* 0 to suppress ovulation and 
thus prevent painful ovulatory bleeding has a more rational basis 
Though there is a growing body of evidence that pain is usually ab- 
sent during anovulatory menstruation,’ 1 suppression of ovulation to 
relieve the dysmenorrheic patient is hardly desirable, particularly in 
young women Repeated interference with normal cychc events in the 
ovary is not only certain to lower the fertility index but such tam- 
pering may disturb the endocrine equilibrium and cause Lasting dam- 
age. In addition, severe uterine bleeding may sometimes follow estro- 
gen therapy,’ 1 while the androgens may cause mascuhnizanon. 

Some observers maintain that uterine hypoplasia is an important 
etiologic factor in dysmenorrhea and advocate estrogen therapy for its 
growth-promoting effect, wherever the two conditions coexist. The 
hormone is administered daring the first half of the cycle in relatively 
small doses to avoid inhibition of ovulation Jeffcoate, m a recent com- 
munication,” presents evidence suggesting that this view is unfounded 
He concludes that since uterine hypoplasia is not a cause of men- 
strual pain, estrogen therapy to develop a hypoplastic uterus cannot 
be expected to relieve an associated dysmenorrhea 

The equine” and chorionic’ 1 gonadotropes have been administered 
with the aim of directly inhibiting myometnal activity or stimulating 
luteal function and thus increasing the supply of the monhty-inhibitmg 
hormone, progesterone. The earher enthusiastic reports have recently 
given way to skepticism. 

It is thus apparent that little is to be gained from the use of endo- 
crine products in the treatment of dysmenorrhea. Even where relief 
from pain is obtained, the pnee paid, in terms of danger to gonadal 
function and other undesirable effects, seems too high, particularly 
since equally good results are obtainable, without danger to the pa- 
tient, through improved hi giene and psi chotherapy 51 ” ” 

STERILITY 

The value of any form of therapy in sterility is difficult to estimate 
because the conscientious physician usually employs all the means at 
his command from which some benefit might reasonably be expected 
1 he possible curative effect of tubal insufflation and endometrial caret- 
toge, routinely employed as diagnostic procedures, also tends to ob- 
scurc the effect of an) method of treatment. Of interest m this con- 
nection is Sharman s report 11 that among 257 cases of primary stcnl- 
1C ), in which insufflation or hpiodol injection of the tubes and endo- 
metrial biopsj failed to show an> barrier to pregnane), 116 or 45 
P e f ccnt subsequendj became pregnant -without further treatment. 

Organotherapy may be resorted to for the treatment of stenbu 
mrly after excluding or eradicating mechanical obstacles to union of 
t lc gametes and nonendoenne faults lihch to interfere with ecu 
production b 
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The estrogens have been employed with the arm of developing a 
hypoplastic uterus, enlarging the tubal lumen, altering the cervical 
secretions so as to make them more permeable to the ascending sperm, 
or modifying the vaginal secretions so as to provide a more favorable 
medium for the deposited sperm Unfortunately, the dosage required 
for these effects is sufficient to inhibit ovulation, an effect which is 
obviously undesirable where fertility is the main objective 

Administration of a potent gonadotrope capable of inducing normal 
cyclic changes m the ovary would seem to be rational therapy in 
sterility due to deficient oogenesis, secondary to anterior pituitary 
hypofunction. Such a deficiency may exist not only in women with 
amenorrhea or irregular uterine bleeding, but also in those who have 
apparently normal flows at monthly intervals The occurrence of an- 
ovulatory cycles in such women is now generally conceded, though 
estimates of their incidence vary widely In a recent study, Sharman 87 
found such cycles in 64 per cent of 358 cases of primary sterility It 
is regrettable that the available gonadotropes, in their present form 
and with the existing limitations on our knowledge concerning their 
proper application, are of little value and may even do harm m such 
cases 

There is evidence that with proper control of dosage and tuning, ovulation 
may be induced with gonadotropic substances m the monkey ,® 8 cow 17 and other 
species In the human ovary, the response to similar therapy has thus far been dis- 
appointing Typical is the report of Wilson , 30 who used equine gonadotropin for 
sterility and at first got results which appeared most encouraging but, in the light 
of his subsequent experience, proved to be pure coincidence The ability of the 
gonadotropes to induce ovulation in the hypofunctioning ovary has not yet been 
convincingly demonstrated When brought to bear on ovaries which show some 
degree of function, they induce alterations which quickly pass the limits of the 
physiologic For example, Davis and Hellbaunr 10 found that m normally menstru- 
ating, pregnant and postpartum women an extract of sheep anterior pituitary 
gland tissue produced marked enlargement of the ovaries, increasing their size ten 
to twenty-fold The proliferative changes thus initiated eventuated in the forma- 
tion of large follicles and follicle cysts Except for three pregnant women who 
appeared to have ovulated just prior to laparotomy, performed following admin- 
istration of the extract, none of the subjects showed evidence of ovulation or 
corpus luteum formation 

Equally unphysiologic effects have been described following equine and chori- 
onic gonadotropin given m succession , 7 and anterior pituitary and chonomc gona- 
dotropin administered simultaneously in the form of Synapoidm s ' 10 Davis 8 ob- 
served multiplication of corpora lutea and hemorrhagic follicles with much edema 
and interstitial hemorrhage and occasionally formation of a single large cyst Ac- 
cording to rlus observer, these changes occur rapidly but regress slowly In some 
of his cases several months passed before the ovaries returned to normal size He 
points out that such tumors are liable to the general risks of complications such as 
hemorrhage and torsion, and call for careful supervision during treatment. 

It is to be hoped that proper control of dosage and timing will 
eventually make it possible to avoid these undesirable effects For the 
present, however, these substances should be used with caution because 
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of their possible disrupting' influence. Reports of severe allergic reac- 
tions 4 ! emphasize the need for care. Evidence that antigonadotropin 
formation may follow their protracted administration 48 further de- 
tracts from their value as ova nan stimulants. 

HABITUAL AND THREATENED ABORTION 

Evidence that endocrine factors play an important role in the main- 
tenance of gestation and its successful termination has led many clin- 
icians to resort to organotherapy in cases of habitual and threatened 
abortion. Progesterone or pregnemnolone is employed 48 because of its 
abihty to maintain the mdatory bed and its quiescent effect on the 
myometrium Both large and small doses have been tried but there is 
as yet no convincing proof that the results are significantly better than 
those with bed rest, sedation and other nonendocnne measures . 44 Some 
observers b elide progesterone is of bttle value and, in large doses, 
may even aggravate a tendency to abortion by depressing the metab- 
olism of intrinsic progesterone . 48 Another possible disadvantage of 
progesterone therapy is suggested by Murphy’s 40 report of prolonga- 
tion of pregnancy and excessive fetal development after progesterone 
administration for habitual abortion. A fair evaluation of this form 
of treatment must await unproved methods of establishing proges- 
terone deficiency and excluding the numerous other factors, of ma- 
ternal and fetal origin, which may play a part in the etiology Recent 
studies suggesting that the Rh factor may account for some cases of 
abortion 44 emphasize the complexity' of the mechanism concerned in 
the maintenance of pregnancy and serve as a reminder that we should 
not be too hasty in tagging a case as endocrine in origin and treating 
it accordingly 

Estrogen has also been advocated 45 for nse where hormonal tests 
of the body fluids reveal low titers of this hormone. In view of evi- 
dence that estrogen may have an abornfacient action under some cir- 
cumstances, it should be used with caution. It must be emphasized that 
°ur understanding of the mechanism controlbng the hormone levels 
in the blood and unne during pregnancy b still incomplete. In the 
present state of our knowledge, we cannot be certain that low estro- 
Geu titers denote deficient production rather than increased utilization 
of an adequate supply Indeed, low estrogen titers may even conceiv- 
nbly signify increased conversion or destruction, representing an effort 
°f the organism to rid itself of the hormone. So long as the interpreta- 
lon of these findings remains uncertain, therapy based thereon is nec- 
essan 'y empirical and should our guess be wrong, more harm than 
good may follow 

Prolactin has been given a trial in threatened abortion , 10 but the 
number of cases is still too limited to permit any judgment as to its 
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I have reached the conclusion that general hygienic and medical 
measures calculated to put the patient mto the best possible physical 
and mental state are to be preferred Thyroid therapy is of value 
where the basal metabolic rate is low or fails to show the usual rise 
with the advance of gestation 40 Where abortion threatens, rest in 
bed, mild sedation and avoidance of coitus, purgatives and undue ex- 
citement would seem to be as effective as any other form of therapv 
thus far proposed, 


THE CLIMACTERIC 

Before attempting to pass judgment on the rationality or efficacy 
of any form of treatment recommended for the rehef or cure of the 
climacteric symptom complex, it is important to bear m mind that it 
is an expression of a general nervous and endocrine upheaval, possibly 
precipitated by the decline of ovarian function The nature, intensity 
and duration of the symptoms apparently depend on the seventy of 
this upheaval and the reaction of the organism to the altered hormonal 
and nervous environment This in turn depends on the previous status 
of each system and the extent to which it is implicated in the general 
regression which heralds the approaching senium Since aging and 
ovanan regression are inevitable and irreversible processes, it is obvi- 
ous that no form of therapy can do more than ease the patient through 
this critical epoch 

Sex hormones, particularly the estrogens , B0 > 61 have achieved their 
greatest popularity m the treatment of the vasomotor and other annoy- 
ing symptoms associated with the menopause Even those who have 
maintained an attitude of cautious skepticism regarding their value in 
menstrual and reproductive disorders, have permitted themselves to 
become enthusiastic concerning their use for this purpose 

The degree of the enthusiasm for estrogenic therapy in the menopause vanes 
some find the estrogens effective only for the control of flushes, while others 
claim good results in a variety of conditions including kraurosis vulvae, arthnnc 
pains, intestinal symptoms, hypertension, edema, hyperglycemia and glycosuna, 
respiratory and circulatory disturbances, dysuna and incontinence, and involu- 
tional melancholia Since gonadal involution with consequent estrogen withdrawal 
is only one of many physical and psychological changes incident to the aging 
process, it is difficult to conceive how mere substitution of estrogen can reheve or 
control the complex symptomatology In view of the large component of psycho- 
somatic manifestations associated with this epoch, it is entirely possible that the 
brilliant results attributed to estrogen therapy are in large part due to its psycho- 
therapeutic effect. It is significant that manv menopausal women are relieved by 
reassurance, alone or with sedation ,® 2 and often respond to placebos Of interest 
in tins connection is Frank’s observauon ® 3 that oral estrogen therapy, which re- 
bel ed most of his patients, was without effect in a few who had convinced them- 
selics that estrogen by this route is ineffective If it is granted that a patient’s 
psychic convictions can prevent her from responding to estrogen therapy, one 
cannot help but suspect that favorable responses, where noted, were due to the 
ps> chic conviction that the therapy would be effective 
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Aside from the fact that its superiority over placebos has not been 
convincingly established, estrogen therapy has several disadvantages. 
In the woman whose menses have already ceased, the hormone may 
induce bleeding and compel the clinician to perform curettage in order 
to determine whether the hemorrhage is due to the treatment or to a 
lesion which has developed du ring its course. The danger of stimulat- 
ing a latent tendency to malignancy, though not definitely proved, 
nevertheless merits serious consideration since there is as yet no con- 
clusive evidence that the human being is immune to the carcinogenic 
activity of estrogen. Even if it is conceded that estrogen gives relief, 
it is at the price of postponing the complete weaning of the otgamsm 
from the need for this hormone. Whether its effect is physiological, 
psychological or a combination of both, its continued administration 
may make the patient dependent on it long after she would normally 
require it, were treatment withheld 
Androgen therapy for the relief of menopausal symptoms is based 
on its supposed ability to inhibit a hyperactive anterior pituitary, 
which is presumably contributing to the symptoms The danger of 
inducing masculmization, particularly at this time of life when a tend- 
ency to hirsnnsm is not uncommon, detracts from its valne. As in the 
o>se of estrogen, the possibility that the relief obtained is due to the 
psychological rather than the physiological effect of the treatment 
cannot be ignored 

To the author, who has always favored general hygienic measures 
combined with reassurance, sedation and psychotherapy,” it is indeed 
gratifying to observe that the trend among careful observers, as evi- 
denced in a recent symposium, u M is to emphasize treatment of 
the patient as a whole and particularly her psyche as the primary con- 
sideration, giving organotherapy a secondary and at best only a minor 
position in the therapeutic armamentarium. 

In addition to the entities discussed above, numerous other condi- 
tions have been treated at one time or another with the sex hormones 
1 he estrogens have been used to induce labor or stimulate it in uterine 
'ntrtia, to suppress postpartum breast engorgement, and to control 
gonorrheal vulvovaginitis in children, senile vaginitis, kraurosis vulvae, 
pruritus vulvae, migraine headaches, vomiting of pregnancy , preinen- 
strual tension, premenstrual mammary' pam and chrome mastitis, fngid- 
Ky, acne and hirsutism. Limitations of space prevent a detailed dis- 
cussion of their value m these conditions Briefly stated it is scry 
mitcd and, in some of the entities listed, highly' questionable In none 
045 IC been conclusivch shown to excel other nonendoenne measures 
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DYSMENORRHEA 


Edward H Bishop, M D * 

Dysmenorrhea is one of the most common of all gynecolgic com- 
plaints and is experienced to some degree by at least 50 per cent of 
all women. In spite of its frequency it still remains one of the most 
difficult problems to treat satisfactorily The greatest complicating fac- 
tor is that dysmenorrhea is a symptom and, unfortunately, is a symptom 
of not one but many varying pathologic conditions In order to treat 
this symptom with any degree of success the etiology must first be 
determined and the problem approached m a logical manner Too 
often dysmenorrhea is treated as a disease entity and too often it is 
treated on an empirical basis Since this only too frequently results in 
failure, dysmenorrhea is often relegated to that group of discomforts 
which must be tolerated rather than relieved Therefore it seems best 
to discuss the management by first considering the various types and 
causes In this way one may develop a rational and logical considera- 
tion of the treatment. 


DIAGNOSIS 

Dysmenorrhea may be divided into primary and secondary types 
When some demonstrable pelvic disturbance is present with dysmen- 
orrhea as a symptom, it is classified as secondary dysmenorrhea When 
no abnormality can be detected in the genitalia to account for the 
pain it is known as primary or functional dysmenorrhea Since second- 
ary dysmenorrhea is usually easier to diagnose and easier to treat it 
seems best to search for any of the possible causes for this type as the 
first step in the management of this problem 

The initial procedure undertaken in order to determine the etiology 
is a careful history and complete physical examination In addition to 
the usual gynecologic history the physician should obtain a detailed 
history of the menstrual pain, the age at which it first occurred, the 
time relationship to the menstrual period, the location and radiation 
of the pain and recent changes in the intensity of the pain These 
details often serve as valuable clues to the final diagnosis As exam- 
ples, the menstrual cramps which are primary in type usually first 
occur early in life, do not increase with age and occur in the early 
part of the menstrual period, the dysmenorrhea associated with endo- 
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metriosis first appears later in life, is “boring” in character, gradually 
increases with succeeding periods and is usually present during the 
entire menstrual period, while the dysmenorrhea associated with pelvic 
inflammatory disease first appears following infection with tubal in- 
volvement, is dull and aching in character and is felt in the lower 
lumbar region and lower abdomen 
The history and general physical examination should be followed 
by a complete and thorough pelvic examination At this time one 
may find evidence of any of the various pelvic abnormalities which 
may cause secondary dysmenorrhea. These conditions are most often 
endometriosis, pelvic inflammatory disease, utenne fibroids, ovarian 
cysts, endocervicitis, cervical and utenne polyps and, occasionally, 
displacements of the uterus The diagnosis of all of these is usually 
easy to make and is not within the province of this discussion 


TREATMENT OF SECONDARY DYSMENORRHEA 
The treatment of the various condioons responsible for secondary 
dysmenorrhea lias been well established and need not be repeated here. 
The proper and adequate treatment of the primary condition will serve 
to eradicate the dysmenorrhea It is w ell to remember that not only 
the obvious but any and all pelvic diseases or abnormalities should be 
Created since more than one factor may be the cause of the symp- 
toms. 

The one cause of secondary dysmenorrhea which is most frequently 
overlooked is endocervtaus This diagnosis cannot be made by visual 
mspection alone, frequently it is necessary to insert a probe or sound 
into the cervical canal to or past the level of the internal os Very 
often, associated with endocervicitis, one wall find an obstruction of 
the cervical canal just below the level of the internal os, dilatation of 
which will relieve the dysmenorrhea It is characteristic that when this 
dilatation is performed the patient will experience the same type of 
Pain which she experiences at the time of the menses. Both the in- 
sertion of the sound and the dilatation (if it is not too painful) can be 
oartied out safely as an office procedure if one uses sterile instruments 
™d cleanses the vagina first with some efficient, nomrntaong anti- 
septic solution. The 1 1000 aqueous solution of benzyl-tnalhonium 
"dwde serves this purpose very w ell If such a stricture is present an 
office dilatation usually senes to alleviate the pam for a period van- 
'JIB from two to eight months, after which time it can be repeated 
‘ desired, or if it is necessary, a more thorough dilatation can be 
Performed under anesthesia and by using either Goodell or Hegar 
“Tv>cal dilators In certain selected cases a stem pessary can be jn- 
tied and left m place through two menstrual periods, giving a more 
Permanent relief 

w’ emphasizing endocervicitis as a cause of dysmenorrhea I do not 
ls " t0 >mpl} that it is the most common cause but in the swing of 
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the pendulum of opinion away from the mechanical theories many 
of these milder cases of endocervicitis with stricture are overlooked 
Supplementing the dilatation of the cervical canal, treatment should be 
directed toward other evidences of endocervicitis such as eversion, 
nabothian cysts and ectropion Cauterization or coagulation offers the 
best method of treatment and if done lightly and carefully one does 
not need fear further stricture as a result 
In a small group of cases it has been found that ureteral strictures 
or ureteral abnormalities may be the cause of the pain at the time of 
the menstrual period In any case in winch urinary symptoms are 
present a complete urologic investigation is indicated 
Among the laboratory procedures which are sometimes helpful are 
determination of the red cell count, hemoglobin and basal metabo- 
lism Mild anemia and hypothyroidism are not prominent among the 
causes of secondary dysmenorrhea but may often be contributing 
factors 


TREATMENT OF PRIMARY DYSMENORRHEA 

After one has searched for and removed the causes of secondary 
dysmenorrhea, there still remains the very large group of cases in 
which one can find no physical basis for the symptoms— the so-called 
primary or functional type of dysmenorrhea Many theories have been 
advanced to explain the pain experienced by this group of patients, 
but without agreement. As yet no offered concept fits all cases and, 
therefore, they must be treated on a more or less empirical basis Un- 
doubtedly there is a large psychic element present in all of these cases 
which results m a marked lowering of the pain threshold Neverthe- 
less, these patients cannot be dismissed as “neurotic” but instead one 
must find some method of relieving their pain. It seems best to treat 
these patients m the following order 

1 General Measures —Good physical and mental hygiene should not 
be forgotten as part of our therapeutic armamentarium Clow has re- 
ported that she was able to reduce the incidence of dysmenorrhea m 
a girls’ school 70 per cent by having the girls take warm showers and 
moderate exercise during their menstrual periods, by using laxatives 
as indicated and by placing them on a proper, well balanced diet 

The nature of the complaint should be explained to the patient in 
detail She must be made to realize that menstruation is a normal 
function and that normal activities should be maintained during this 
time The patient who anticipates a debilitating period and prepares 
for it by incapacitating herself before the actual pain appears usually 
fulfills her anticipations 

2 Analgesics, Antispasmodlcs and Heat— The use of one of the many 
analgesics (acetylsabcykc acid, phenacetin, and so forth) and light 
sedation still remain as the most satisfactory method of treatment for 
the milder cases The various antispasmodlcs (including the synthetic 


dysmenorrhea 


1413 


and proprietary anospasmodics) are of dubious value and do not prove 
satisfactory m spite of the enthusiasm and wide publicity given them 
by the various commercial drug concerns Kymographic studies, when 
carefully done, have failed to show that any of these have much effect 
m relaxing the mvomernal contractions The successes which have 
been reported w ere probably due to the psychotherapeutic effect of 
the administration and attention This power of suggestion was well 
illustrated by a group of approximately 3000 women treated under 
my direction during their hours of employment. Most of these women 
were relieved of their menstrual pain by a mild analgesic when ad- 
ministered in the accustomed green tablet but when given the same 
medication in a white tablet only 30 per cent of the previous number 
experienced relief and the time loss due to dysmenorrhea was mark- 
edly increased This increase promptly diminished when the same 
medication was again offered in the standard form originally used 
The same results were experienced when an anti spasmodic was used 
instead of the analgesic tablets 

Heat m any of its forms of application, whether taken internally as 
a hot drink or warm enema, or whether applied externally in the form 
of a heating pad, hot water bottle or hot bath, gives a definite sensa- 
tion of relief 

Benzedrine may be included in this group of therapeutic aids. In 
spite of the glowing reports in the literature any benefit which it has 
is probably due to its abihrv to raise the pain threshold The side re- 
actions and the possibility of habit formaoon make it an unsatisfactory 
drug for continued use. 

3 Endocnno Treatment -All of the many types of endocrine prod- 
ucts have been used for the treatment of dysmenorrhea-anterior pituit- 
a D like substance, gonadotropins, estrogens, progesterone and andro- 
gens. However when endocrine studies have been made on patients 
With dysmenorrhea there have been no definite and repeated abnor- 
malities in the levels of estrogens, progesterone or androgens, either 
deficiency or excess, Onginallj it was thought that progesterone would 
prove of value because of its relaxing effect on the myometrium but 
the clinical results with this product have not proved satisfactory 
The products which have proved of greatest value are the estrogens 
*nd androgens. The basis of treatment with both is that dysmenorrhea 
occur only when ovulation has occurred and does not occur during 
a o anovulatorj period Therefore, by the administration of estrogenic 
or androgenic substances during the earl) part of the menstrual cycle. 
°nc may inhibit ovulation and thereby prevent pain at the time of 
die menstrual period The easiest and most efficacious method of doing 
Jhis is by the administration of 1 mg of snlbcstrol dailv for 20 doses 
hymning at the onset of a menstrual period This ma> be repeated 
during the following cvcle and then followed b\ one or more periods 
°f test. The natural estrogenic products such as estradiol dipropion- 
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ate, estnol glucuromdes, ethinyl estradiol, estrone and estradiol ben- 
zoate may be used in comparative dosages large enough to inhibit 
ovulation Nevertheless stilbestrol is the drug of choice because of its 
comparative low cost, its effectiveness and the simplicity of its admin- 
istration The natural estrogens may be used when the toxic effects, 
such as gastrointestinal disturbances, prevent the use of stilbestrol 

The use of testosterone propionate is based on the same concept 
as the use of the estrogenic substances, namely the inhibition of the 
gonadotropic factor of the pituitary with the subsequent suppression 
of ovulation followed by an anovulatory menstrual period which is 
usually free of pain This drug is not as safe as the estrogens because 
the therapeutic dose may approach the dose which results in mascu- 
linizing changes 

The endocrine treatment of dysmenorrhea should be undertaken 
with the greatest of caution It should be employed only in selected 
cases and then only for short periods of time Even though we may 
relieve the patient symptomatically, the cure is only temporary and 
as yet we do not know the late effects on the endocrine system due 
to the administration of these products over long periods of time We 
may permanently interfere with ovulation or at the least seriously dis- 
turb the delicate endocrine balance As long as this is a possibility it 
does not seem justifiable to use this method of treatment until all other 
forms have been exhausted 

4 Exercise —Adams, and more recently Bilhg, have proposed the 
thesis that dysmenorrhea may be caused by a postural defect result- 
ing in contracted ligamentous bands of the pelvic fascia Bilhg states 
that at the time of menstruation, due to the action of the ovarian 
hormones, there is a further shortening of these bands resulting in an 
irritation of the spinal nerves passing through and by them He has 
devised some simple exercises which result m a gradual lengthening 
of the ligaments involved, thus freeing the nerves from their impinge- 
ment The results published by Bilhg and others have been quite 
encouraging Recently Haman has corroborated these findings and 
suggested a modification and simplification of the exercises devised by 
Bilhg 

5 Hypnosis —Hypnosis has been used satisfactorily in a small series 
of cases but the field of its usefulness is hmited by the necessary selec- 
tion of cases and the scarcity of competent and interested psychiat- 
rists The results are probably due to a raising of the pain threshold 
by posthypnotic suggestion 

6 Neurological Treatment —After all of the above methods of treat- 
ment have been used there still remains a group of patients who have 
intractable and incapacitating pain at the time of the menses For 
these, the only remaining treatment is surgical, by the performance of 
a resection of the superior hypogastric plexus or the presacral nerve 
The results of this operation are quite satisfactory when the cases have 
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been carefully selected and when earned out by experienced oper- 
ators. The disturbing side effects are few but certain factors militate 
against it. First, it carries a certain element of danger as does any 
abdominal operation Second, all bach pain may not be relieved 
Third, in some cases there is an interference with satisfactory coitus 
There is no interference with pregnane} and no change in bladder 
or bowel function. 

CONCLUSIONS 

When reviewing the literature on the treatment of dysmenorrhea 
one must approach the results very cnncall} The methods of treat- 
ment offered are man) and diverse but almost every author reports 
from 50 to 90 per cent cure for his pet method of treatment. From 
a practical aspect it appears that the best methods of treatment avail- 
able without endangering the patient are the milder analgesics, dilata- 
tion of the cervix and special exercises Endocrine treatment should be 
used cautiously and only temporarily Presacral sympathectom) should 
be reserved for those severe cases w'hich cannot be rebeved by other 
forms of treatment. 



THE MENOPAUSE 


John B Montgomery, M D , FACS* 

The word “menopause” literally refers to cessation of the menstrual 
function However, it is commonly used interchangeably with the 
broader term “climacteric” which denotes that transitional period in 
the life of woman characterized by ovarian failure, loss of the child- 
bearing function, cessation of the menses and regressive changes in the 
genitalia 

Menstruation usually ceases between the ages of 40 and 50, the 
average being about 47 When the menopause occurs earlier it is usu- 
ally due to surgical removal of the ovaries, radiation therapy, pro- 
longed lactation or some endocrine disturbance which is associated 
with a lack of ovarian function However, in occasional instances 
which are often influenced by heredity, the menopause may occur 
spontaneously at an early age In about 10 per cent of women men- 
struation does not cease until after the fiftieth year and occasionally 
the menopause is delayed until 55 Although normal menstruation has 
occasionally been noted beyond this age, such an occurrence should 
always be investigated by diagnostic curettage and cervical biopsy to 
rule out uterine malignancy or an ovarian tumor, even though the 
cycles are reported to be normal 

The menopause is an integral part of the process of aging, m no 
sense can it be regarded as a disease However, the profound changes 
that occur m physiologic processes and in physical structure, together 
with associated emotional and nervous disturbances sometimes are re- 
sponsible for annoying symptoms On the other hand these changes, 
together with the freedom from menstrual distress and from fear of 
pregnancy at times result in marked improvement of general health, 
increased vitality, and a sense of well-being beyond anything that the 
individual has experienced during her active menstrual life 

ETIOLOGY 

Endocrine Changes —The underlying cause of the menopause and its 
associated phenomena is failure of ovarian function with its related 
endocrine disturbances This is apparently due to the normal aging 
of the ovary which causes it to become refractive to the gonadotropic 
hormone of the anterior pituitary Failure of ovulation is probably the 
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first break in the endocrine cycle. This may occur abruptly or ovula- 
tion may recur at increasingly long intervals until lr ceases completely 
Failure of ovulation is followed by absence of the corpus luteum with 
its progestational influence. This defect may begin some months or 
even a year or more before menstruation ceases in which case the 
monthly bleeding is spoken of as anovulatory menstruation. Although 
during this phase the ovary fails to respond to the luteinizing gonado- 
tropic hormone (prolan B) ic may continue to be activated by the 
follicle-stimulating hormone (prolan A) so that graafian follicles con- 
tinue to develop This results in an excess of the follicular hormone 
(estrogen) and has been spoken of by Zondek as the polyfolliculin 
phase. It is during this time that abnormal bleeding is likely to occur 
due to fluctuations m the amount of estrogen in the blood Finally 
the ovanes become incapable of responding to the pituitary influence 
»nd estrogen formation m the ovary ceases completely, although a 
small amount may continue to be produced by the adrenal cortex 
As the production of ovarian hormones wanes, them cyclical re- 
straining influence on the anterior pituitary ceases and large amounts 
of gonadotropic hormones appear in the blood and unne. This is 
spoken of by Zondek as the polyprolan phase of the menopause 
Whether this increase is due to a greater production of hormone by 
the anterior lobe of the pituitary or to failure of the ovanes to utilize 
*t is uncertain. Its importance lies in the fact that the excess of gonado- 
tropins is probably the pnme factor m the production of many of 
the menopausal symptoms This effect is probably brought about by 
the direct influence of the gonadotropic hormones upon other endo- 
tnne glands, notably the thyroid, adrenals and pancreas, and also by 
virtue of the little understood relationship of these hormones to the 
nervous system. The similarity between certain manifestations of the 
menopause (tachycardia, tremors, emotional mstabjbt>, etc) and the 
Wmptoms of hyperthyroidism is well recognized Increased hair 
Broivth and other masculinizing changes are attributed to increased 
Production of the male hormone (androgen) bv the adrenals. The 
hcquent occurrence of diabetes and other evidences of disturbed car- 
nohydrate metabolism during the climacteric suggests that the pan- 
nrezs also is affected by the disturbance in pituitary function. In course 
°< time, the hormonal balance is restored spontaneously, the hi per- 
vwinty of the anterior pituitary returns to normal and the high con- 
tinuation of gonadotropic hormones disappears from the blood and 
"tine. The menopausal epoch or the climacteric has passed 
Nervous and Emotional Influences.— To women generally the meno- 
Piuse brings an acute auareness of adiancmg )ears The fear of 
mmignancv, cardiovascular mental and metabolic diseases, the lack 
economic secunt) , apprehension that menopausal changes will make 
wem less attractn e to their husbands, together inth the over-reaction 
the sympathetic nervous s>stem which often results in symptoms 
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that are alarming to the patient, frequently creates a marked state of 
anxiety This in itself may be responsible for many of the most dis- 
tressing symptoms These influences are likely to be especially damag- 
ing to the woman with marked psychoneurotic tendencies On the 
other hand, although the symptoms of organic mental disease may be 
precipitated at the time of the menopause there is no evidence to 
indicate that psychoses are actually produced by failure of ovarian 
function 

Physical Changes —General physical changes are usually emphasized 
by the tendency to gam weight and particularly by the deposit of fat 
over the hips and girdle region In some women these changes result 
in refinement of contour and increase in appearance of general good 
health which enhances their physical attractiveness Regressive changes 
in the genital system begin after the estrogenic influence wanes The 
endometrium becomes thin, the uterus becomes small and firm due to 
the atrophy of the myometrium and the development of fibrous tissue 
The vagmal mucosa decreases in thickness (atrophic vaginitis, senile 
vaginitis) and the underlying supportive tissues undergo atrophic 
changes that sometimes result in shortening and deformity of the 
canal The cervix decreases in size and at times may be hidden from 
view because of contraction of the vaginal vault and adhesions of the 
vagmal mucosa These changes also affect the endopelvic fascia so that 
inherent weaknesses are exaggerated and become manifest m the de- 
velopment of uterine prolapse, cystocele or rectocele The external 
genitalia decrease m size The mons becomes less prominent, the small 
labia shrink, the pubic hair becomes sparse and the mucous membrane 
becomes smooth and pale Areas of leukoplakia are common and at 
tames atrophic changes are extreme, resulting m kraurosis vulvae In 
spite of these changes the vulvar glands may continue to secrete mucus, 
and sexual sensations and hbido may be unimpaired The atrophic 
changes m the genital system may also affect the urethra and neck of 
the bladder resulting m urinary frequency or stress incontinence 
Atrophy of the breasts may be a prominent feature although this is 
sometimes disguised by deposition of fat 

SYMPTOMS 

It is generally conceded that the great majority of women go 
through the menopause without symptoms which are severe enough 
to interfere with their general welfare However, with the advent of 
hormone therapy and the free discussion of this problem m the lay 
press an increasing number of women are consulting their doctors for 
relief of symptoms which they attribute to the menopause In dealing 
with this ever-enlarging group of patients it is well to remember that 
symptoms which are attributed to the menopause frequently may be 
due to underlying organic disease Severe menopausal symptoms will 
be encountered m only about 10 per cent of the patients 
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Menstrua! Disturbances —In a feu, women the menses stop abruptly, 
more frequently the flow becomes shorter in duration and more scant, 
with an increasingly prolonged interval nnnl it finally ceases altogether 
Postmenstrual staining, bleeding between periods or increased or pro- 
longed flow which occurs so frequent!) at this tune is never normal. 
It is always suggestive of malignancy and demands tmmedtate inves- 
tigation, mclnding careful pelvic examination, diagnostic curettage 
and cervical biopsv In no instance should such a patient be treated 
with hormones before such a thorough investigation is earned ont 
Failure to make such examinations will not infrequently result in delay 
m the diagnosis of malignancy Such delay is inexcusable and may 
cost the life of the patient 

Circulatory Symptoms —Hot flushes are the most constant symptoms 
Characterized by a sensation of heat referred to the head and neck, 
associated with flushing of the face, and often followed by a profuse 
sweat they may last from a feu seconds to several minutes They 
may occur long before and persist long after the menstrual periods 
have ceased In many instances they are mild and occur only when 
fhe patient is excited, while m some they occur every feu minutes 
*»y and night causing much general agitation and interfering with 
s'cep The attacks are often accompanied by palpitation, weakness, 
vertigo and other vasomotor symptoms that add greatly to the patient’s 
distress. 

Elevation of the blood pressure which is common at this age 15 
kkely to be aggravated Extreme fluctuations arc frequent and many 
clinicians have come to regard the disturbed physiology of the mcno- 
Panse as an important eaologic factor in many of these patients. 

Nervous Symptoms — Symptoms of nervous origin are common and 
mav occur in great variety, especially in women of psychoneurotic 
tendencies. Many of these are referred to the skin, Pruntus, commonly 
localized in the vulvar or anal regions, may occur in any area and is 
Scnerahzed at times Paresthesia, hvperesthesui and neuralgia are fre- 
Qncnt. Headaches are often greatly exaggerated. Their origin is uncer- 
tain but in some instances they may be associated with disturbances m 
'he pituitary More commonly they are probably influenced by varia- 
tion m the blood pressure and by the emotional tension associated with 
anxiety Vertigo is \ cry' common as are insomnia, faogue, extreme weak- 
nc ®| an d emotional instability' 

Functional gastrointestinal disturbances are often greatly exagger- 
ated and frequently necessitate thorough gastrointestinal study in order 
0 rule out organic disease. 

.ArtW-Many clinicians now agree thar a mild form of arthritis 
nich especially affects the knees may result from menopausal disturb- 
' ccs Others point out that these lesions occur most frequently in 
omen who haic gained much weight and arc most likely due to 
muma incident to weightbearing 
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DIAGNOSIS 

In dealing with the menopausal woman, a thorough survey of the 
patient is absolutely essential before her symptoms can be evaluated 
and a sound rational plan of treatment can be outlined The problems 
of differential diagnosis presented by the multiplicity of symptoms are 
often very complex and may tax the ability of the most experienced 
physician One is never justified m assuming that the symptoms are 
functional in origin A complete history and a complete physical ex- 
amination are essential This should include careful examination of the 
breasts, bimanual examination of the pelvis, inspection of the vagina 
and cervix through a speculum, digital palpation and proctoscopic 
examination of the rectum A blood count and urinalysis should always 
be made Basal metabolism determination, electrocardiogram, eve- 
ground study, blood chemistry, gastrointestinal x-ray and the like 
should be carried out promptly if suggestive symptoms are present. 
Such a thorough study is really an important part of treatment It 
will go far toward allaying the patient’s anxiety and increasing her 
confidence in the opinions and advice of her doctor 

TREATMENT 

In treating the menopausal patient, the physician must be ever con- 
scious of the fact that the physiologic disturbances that produce the 
characteristic symptoms and physical alterations are due to the nor- 
mal process of aging, and therefore cannot be prevented or reversed 
It is important also to recognize the influence of the patient’s nervous 
temperament, emotional instability, and her anxiety which is so often 
secondary to fears which arise from a lack of understanding of the 
true significance of the menopause 

Treatment should always begin with a simple, brief explanation of 
the phenomena underlying the menopause and of their significance 
The patient should clearly understand that she is m no unusual dan- 
ger of serious physical or mental illness She should realize that rather 
than a portent of imminent old age, the menopause is nature’s way or 
freeing her from the annoyances of menstruation and the hazards of 
pregnancy and childbirth at an age when she can live for many more 
years m the vigor of good health A few minutes spent m simple 
explanation plus the assurance that results from a careful complete 
physical examination goes a long way toward alleviating the anxiety 
that underlies many of the menopausal symptoms In many cases no 
further treatment is necessary 

General Measures —In most instances, general medical measures 
should be tried before instituting endocrine therapy Measures to im- 
prove the general hvgiene of living are very helpful Many women 
suffer from overwork and lack of sleep The cares of family life are 
heavy upon them Faulty diet, with excesses of coffee and cigarettes, 
axe not uncommon Constipation, anemia and obesity are frequent 
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The laner although often due to overeating is not uncommonly in- 
fluenced by the endocrine disturbances and in addition to dietary re- 
striction may require special measures for its control 
General sedation with phenobarbital is invaluable In small doses 
three times daily and increased to 1 or 1% grains at bedtime, it is 
often the only medication that is necessary At nmes one of the more 
rapidly acting barbiturates is preferable at night. Since sedation is often 
required over a prolonged period of time, bromides are not advised. 
Addiction to barbiturates should be guarded against by using small 
doses, administered in cycles which should be shortened and discon- 
tinued as soon as possible. 

Endocnno Therapy —The rationale of estrogen therapy in the meno- 
pause is now accepted generally although there are some who ques- 
tion its value. It is pointed out that the psychoneurotic nature and the 
emotional instability of many patterns make it difficult to evaluate the 
effects of treatment since much of the improvement may be due to 
die psychotherapeutic effect. Those who question the wisdom of 
estrogen therapy also emphasize many dangers, although it is admitted 
that most of these are theoreacal and have not been proved Hoffman 
states that in his experience general medical measures, reassurance, 
sedation and hypodermic injection of sterile saline solutions used for 
psychotherapeutic effect, have proved more efficacious than the estro- 
gens or other hormonal preparations in the vast majority of cases Both 
Hamblen and Novak emphasize the value of general medical meas- 
ures, sedative, psychotherapy, and so forth, but point out the great 
''tdue of estrogen therapy in those women who suffer from severe 
vasomotor symptoms. The aim in such treatment is not to overcome 
»n estrogen deficiency indefinitely but to provide a gradual u ithdrawal 
mat will enable the body to adjust itself more slowly Endocrinologists 
generally agree that the best that can be expected from estrogen ther- 
apy is palliation of the most distressing symptoms. 

Dangers of Estrogen Therapy— It is well known that very large 
° oses of estrogenic hormones will induce the development of malig- 
uaut tumors in susceptible laboratory animals. Although the dose used 
C5( Penmental animals is, in proportion, many tunes greater than the 
elimcal dose, the possibility of influencing the development of cancer 
m w °mcn of menopausal age must be kept m mind However, no defi- 
n, te evidence has been produced to prove that estrogen therapy can 
"tduce malignant disease in humans 
It is rather generall) agreed that the prolonged use of estrogens is 
nphvsiologic and may have harmful effects. It is very probable that 
c rc hef of vasomotor symptoms is due to depression of the produc- 
j° n gonadotropic hormone by the anterior pituitar) Possiblv this 
/Pressing effect maj involi e the pittntarv influence on other endo- 
^nne glands, notab!) the thyroid and the adrenal and thereb) fur- 
re interfere with normal endocrine balance. Prolonged estrogen 
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treatment may possibly delay the climacteric and simply “put off the 
evil day ” Speaking of intensive estrogen therapy, Hamblen states that 
“the entire orderly process of sexual aging may be frustrated and 
unless therapy is discontinued the climacteric indefinitely may be 
postponed ” 

It is well known that estrogen therapy frequently results in uterine 
bleeding Although such an occurrence usually is due to overdosage , 
it is always alarming to the patient If the bleeding is scant and of 
short duration, endometrial curettage may be deferred provided care- 
ful pelvic examination reveals no abnormalities However, if there is 
any recurrence of bleedmg, diagnostic curettage should be done im- 
mediately and the curettings examined by a competent pathologist to 
rule out carcinoma 

Indications for Estrogen Therapy —Only a small percentage (10 
to 20 per cent) of menopausal women require estrogen therapy The 
outstanding indication is severe vasomotor symptoms (flushes, sweats, 
chills) that have not responded to general medical measures It may 
be tried as a therapeutic test for relief of severe headache after careful 
examination has ruled out organic disease and other methods of treat- 
ment have failed Such a trial may be of value also in some patients 
with painful joints (knees, shoulders) Its value in vaginitis secondary 
to atrophic changes in the mucosa is well recognized but in this in- 
stance local application is preferable Many clinicians believe that hy- 
pertension which originates during the climacteric may be benefited 
by estrogen therapy Its use is probably justified in the management 
of these cases but the administration, as already pointed out, may have 
harmful effects 

It is questionable whether estrogens should ever be given to relieve 
menopausal symptoms m patients who are experiencing the irregular 
uterine bleeding that is so common during this period Such bleeding 
is most likely to occur during the early stages of ovarian failure and 
is often associated with excessive estrogen levels (polyfolkculin phase) 
If facilities are available, determination of the output of estrogenic hor- 
mones in the urine or a study of vagmal smears will settle this point. 
The first of these procedures requires a laboratory'' and special equip- 
ment to make hormone assay's The second has recently been simplified 
by Shorr who has developed a technic which can be acquired readily' 
by one trained m routine clinical laboratory procedures It is based 
upon Papanicolaou’s studies which showed that the estrogen deficiency 
brings about “a vaginal smear pattern characterized by the absence 
of cormfied epithelial cells, and the presence of many intermediate and 
small round and ovoid cells which originate from the deeper layers of 
epithelium plus many leukocytes ” Variations m the smear pattern in- 
dicate various degrees of estrogenic deficiency' - Although these studies 
are helpful m determining the need for estrogenic therapy', they a rc 
_by no means essential for the intelligent clinical management of these 
>ents Careful evaluation of symptoms with special consideration of 
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the characteristic vasomotor disturbances usually provides a reliable 
therapeutic index. 

Contraindications to Estrogen Therapy —Estrogenic therapy 
should not be gnen in the presence of carcinoma or for relief of 
menopausal symptoms following surgical or radiation treatment of 
malignant disease. In no instance should it be initiated prior to a 
complete pelvic examination including diagnostic curettage and cer- 
vical biopsy w hen irregular bleeding or abnormal vaginal discharge js 
present. When given to control menopausal symptoms following radia- 
tion treatment of benign hemorrhage, it is likely to produce a recur- 
rence of the bleeding If symptoms attributed to the menopause are 
not relieved after a bnef trial of estrogen therapy, it should be dis- 
continued and the patient should be reexamined for evidence of or- 
ganic disease. 

Available Ekdocjiitje Preparations —Estrogens —For clinical use we have avail 
able the natural estrogens which are prepared from the urine of pregnant women 
*nd pregnant mares, and synthetic estrogens which are prepared in the laboratory 
>nd are chemically unlike the natural estrogens which are alcohols of the steroid 
The Important natural estrogens are estrone, estriol and estradiol The 
latter is the most potent and is often used in the form of the benzoate or the 
dipropionate. The estrone and estradiol preparations are the forms most commonly 
'“ed for parenteral administration. The estrone sulfate is the most potent form for 
oral administration The estriol preparations are much Jess potent. Estrone and Its 
derivatives are usually assayed in international units while the estradiol prepara 
ticms are assayed in rat units. The rat nmc is three to five times as potent as the 
international unit. The present tendency to develop pure hormone products 
wnoM dosage can be expressed in weight gives promise of simplifying tills prob- 
^nfor the practitioner 

Tbe best known synthetic estrogens are stflbestrol and its more potent derlva 
dietbylstilbcstrol This compound is nor related chemically to the natural 
t5tr °ffcns. Th e ^ u expressed in milligrams, one milligram being equivalent to 
a PProxunateIy 25,000 International units of estrone. Its advantage lies in Its low 
C05t in its effectiveness when given orally Its chief disadvantage is the fre- 
tHi CnCy with which it produces nausea, vomiting and headache. Novak reports 
such symptoms occurred in 20 per cent of patients in his experience The 
^fjaence of these symptoms can be reduced by using small doses, coating the 
] ^s and limiting the treatment to short cycles 
In rrM\ r ° SenS ^Testosterone and its esters are available The dosage Is expressed 
’ T ri)iigrams and it is most effective when given intramuscularly although ethyl 
osterone Is potent when given by mouth. These preparations have been used 
the treatment of menopausal symptoms because they are thought to depress 
* hyperactive anterior pituitary Thcj may be given in doses of 10 to 25 mg 
hA three times a week for a total of 250 mg Because of the potential harm 
effects and the uncertainty of Its clinical effectiveness in the relief of meno- 
•£/! * yniprom5 the use of testosterone is not recommended. 

— Administration of thyroid substance is of value in the presence of 
jT^yroidmn. The clinical features of the case are equally as valuable as the 
ftdl Y nctabol,c rate m deciding this point. When indicated it should be given in 
oose o\er a long period with careful medical supervision. 

Irr^ C 7 r ° 0S ° F Administration AKD D°sagf in Estrogen Tiihrap'i — 
cgular and haphazard administration of estrogens should be atoidcd 
c> P°radic doses even though large can do little good and im\ l 
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endocrine system in a state of imbalance The best plan is to give the 
hormone for a short period of time, possibly for two or three weeks, 
and then stop for a week and repeat. These cycles of therapy should 
not be continued for more than two or three months and usually 
should be stopped much sooner If severe symptoms recur the treat- 
ment may be repeated for one or two cycles The objective should be 
to control the symptoms promptly, using large initial doses if neces- 
sary and then reducing the dose and the length of the cycles so that 
the smallest amount that will relieve the symptoms is given Under no 
circumstances should the administration of estrogens be continued 
indefinitely. 

Oral administration is highly satisfactory and is the method of 
choice m most patients The initial dose should be small, 0 25 mg of 
diethylstilbestrol or 1 mg of estrone sulfate daily This can be vaned 
from time to time until the optimum dose is found The untoward 
effects of oral therapy can be prevented m most instances by using 
small doses and shortening the period of administration 

Intramuscular injection should be limited to patients m whom rela- 
tively large doses are necessary to control severe symptoms quickly 
Ten thousand international units of an estrone preparation or 2000 rat 
units of an estradiol preparation given every four days for three to 
six doses are usually sufficient Occasionally larger initial doses are nec- 
essary but these should be discontinued as soon as possible m favor 
of oral therapy 

The vaginal administration in the form of suppositories is indicated 
when there is an associated senile vaginitis Cychc administration of 
2000 international units every third day for six doses is usually suffi- 
cient 

The subcutaneous implantation of pellets or crystals of estrogenic 
substances has been used very satisfactorily It may be of distinct value 
in occasional instances where administration of the hormone is needed 
over a long period of time Such an instance may occur following sur- 
gical castration in a young woman 

X-ray Therapy —Attempts to depress the anterior pituitary have been 
reported with varying results The danger of injury to the pituitary 
and adjacent tissues makes its use hazardous It is not recommended 
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THE TIMING OF OVULATION BY BASAL TEMPERATURE 
GRAPHS 

Pendleton Tompkins, MJD * 

Two developments in the treatment of sterility are currently at- 
tracting attention. The first is the use of a precoital douche of Ringer’s 
solution and glucose. MacLeod and Hotchkiss 1 found that by adding 
glucose to Ringer’s solution the activity of sperm is prolonged. Re- 
ports on the use of this preparation, which is readily available,! are 
so encouraging that it should be employed often if not routinely The 
patient is instructed to use the douche at the tune when ovulation is 
anticipated and to try to retain as much of it as possible. 

Some years ago it was hoped that electric methods would solve the 
problem of determining the time of ovulation. However, further ex- 
perience with the potentiometer has thrown considerable doubt upon 
,ts reliability f or tins purpose. Even if it is reliable, the instrument is 
generally available. Hence interest has grown in the use of graphs 
of the daily basal body temperature as an index to ovulation This 
st cond important development in the study of infertility deserves full 
discussion. 

Rhythmic variations m body temperature during the menstrual cycle 
"'ere noted many years ago, were described in detail by van de Velde 
« 1904 and have subsequently been the subject of much comment. 
These fluctuations tn temperature had no clinical significance until the 
"lechamsm of menstruation began to be understood After it was 
known that ovulation occurs about fourteen days before menstruation 
it lyes apparent that the most striking changes in basal temperature 
*“0 occurred at tins tune and a causal relation between the two phe- 
nomena was presumed 

Typical basal temperature graphs are shown m Figure ISO, and the 
Important characteristics ate described in the accompanying legend. 
Ihcse three graphs are unusually fine examples of temperature curves 
uch curves are not obtained unless the patient has been carefully 
mst ruceed m the details of taking and recording her temperature. One 
can reduce the time necessary for proper instruction of the paocnc 
/om fifteen or twenty minutes to five minutes by using a pair of 
onus prepared for the purpose One sheet bears a detailed set of 
nntuctions and a sample of a properly executed graph, the other sheet 
- J* °Lnk grid devised to receive the temperature notations m graph 

Prom the Department of Obstetrics, Graduate School of Medicine, Unjmracy 
r 'J 1 a*>lrama and the Philadelphia Lying in Hospital, 

del Graduate School of Medicine, Untvenfcy of Patn- 
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form Although these forms are available upon request* they are not 
essential Physicians may draw their own forms upon ordinary graph 
paper Grids with five lines to the inch are most satisfactory, and if 
% inch is allowed horizontally for each day, and % inch vertically 
for each % degree Fahrenheit the resultant graph will be well pro- 
portioned The patient is instructed to take her temperature rectally 
with an ordinary clinical Fahrenheit thermometer for five minutes each 
mormng upon awakening, before rising, drinking, eating or smoking 
Some investigators secure evening (bedtime) readings, and some have 



DAYS 


NORMAL CYCLE 


CONCEPTION 


ANOVULATORY CYCLE 


Fig 180 —The first graph (top) shows the temperature curve during a normal 
menstrual cycle During die first portion of the month the level is relatively 
low, it rises abruptly after a shght drop about fourteen days before menstruation 
and remains elevated until die next menstrual period Then it drops and the 
entire cycle is repeated The second graph was plotted by a patient with normal 
twenty-eight day cycles On the fifteenth postmcnstrual day her husband, who 
had been away at an Army Camp, came home “on a twenty-four hbflr pass 
The following day the temperature rose, the patient conceived, and the high 
temperature level was maintained until after the period was due If the high 
temperature level is maintained for more than sixteen days, m the absence of 
organic causes for fever, it is probable that the patient is pregnant. Hence the 
temperature graph is of some use in diagnosing pregnancy, and for dus reason 
has been called “die poor man’s Friedman test.” The third graph was drawn by 
a woman of 43 whose menstrual intervals varied from month to month Some 
cycles showed the typical curve of the first graph and it was assumed that 
ovulation had occurred In the flat graph shown above it is presumed that ovula- 
tion did not occur In this particular case the assumption was not confirmed by 
endometrial biopsy This has been done m other cases 


the temperature taken orally or vaginally After comparing various 
methods I believe that the most consistent and clear-cut graphs are 
obtained from mormng rectal readings 
If the patient exercises reasonable care, few errors will arise Since 
the desired information is obtained from temperature variations and 
not from absolute temperatures the accuracy of the thermometer is 
of no great importance Precision in reading the thermometer is im- 
portant. Patients are instructed to note on the chart any obvious cause 

* Address requests to Ortho Pharmaceutical Corp , Linden, New Jersey 
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far temperature variations such as respiratory infections As a matter 
of fact, it is remarkable how severe infection of the nose and throat 



Fig 181^-Thu chart is composed of temperature graphs from many patients 
I?”" 1 to Illustrate the curves m cycles of different length It svill be noted 
“ft <*>« change from the lower to the higher temperature level, or the "tem- 
Pttatute shift," occurs m all cases approximately fourteen da ys before menstrua 
“On- It does not occur "midway between periods” except In those cycles which 
ft shout twenty-eight days in dotation, In determining the point at which 
T* 'smperatore shift begins to become apparent one may make a reckoning 
irom the lowest point on the graph bnt from the average of all the tern 
jj'jJ't'a which represent the low or preovulatory phase. For example, in the 
, - r " 1 °f the thirty-one day cycle the lowest temperature occurs seventeen days 
, °* m enstruation, but the first dlsnnct nse above the postmenstroal average 
~i-perttcre occurs on the thirteenth day before menstniadon, 

be without producing a change in the basal temperature. On the 
a bottle of beer or two highballs the previous evening will 
Produce a nse of three- or four-fifths of a degree Fahrenheit. 
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Unexpectedly high or low readings are always suspect, and patients 
are instructed to shake down the thermometer and to repeat these 
readings before plotting them on the graph An intrinsic error in the 
record arises through the fact that menstruation beginning after the 
patient has gone to sleep is usually not noted until the next day and 
hence may be recorded as beginning on the day after it actually com- 
menced Such an error adds one day to the apparent interval between 
the temperature shift and the next menstruation. 

The critical reader may inquire whether there is any proof that the 
temperature shift is actually associated with ovulation If he will for 
the moment regard the association as hypothetical, the graphs will be 
presented first and the question answered later 

The great body of evidence, derived from histologic examination of 
the endometrium and ovary, from hormone assays, from comparison 
with findings in the monkey, from searches for early human ova and 
from clinical experience point to the fact that, in the human, ovula- 
tion precedes menstruation by a fixed interval of about fourteen days 
This belief is convincingly supported by Figure 181 which is made 
up of temperature graphs ranked according to the length of the men- 
strual cycle It will be seen that the temperature shift always occurs 
in the neighborhood of fourteen days before menstruation, and that 
the interval between the temperature shift and the preceding menses 
varies m proportion to the total length of the menstrual cycle 

At this point a common mistake of clinicians may be pointed out 
Since the normal cycle is twenty-eight days in length, and since ovula- 
tion occurs fourteen days before menstruation, it follows that m a 
twenty-eight day cycle ovulation occurs midway between periods 
Misdirected by this fact, physicians often advise all their patients that 
ovulation takes place “midway between periods” and that intercourse 
at such a time is most likely to be fruitful This is untrue, as reference 
to the graphs of the forty-five day cycle and the fifty-three day cycle 
in Figure 181 make quite clear Patients should be told that ovulation 
occurs about fourteen days before menstruation and should be assisted 
in their efforts to calculate which day of the calendar month that 
will be 

If the patient has intercourse near the time of the temperature shift 
she will have a better chance of conception than if intercourse occurs 
only at other times in the cycle The second graph m Figure 180 is an 
example of coitus accurately, though accidentally, synchronized with 
the temperature shift Conception followed Similar graphs are seen 
in Figure 183 Not only does intercourse at the time of the temperature 
shift offer the best chance of fertilization, but I have not yet seen a 
record followed by pregnancy unless intercourse took place at that 
tame Conversely, there are many records showing imperfect synchon- 
lzation with no subsequent pregnancy, in these cases better timing was 
^ — often successful 
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The span during which the ovum is susceptible to fertilization is 
believed to be short, a matter of perhaps tyyelve or twenty-four hours 
The capacity of the sperm for fertilization is likewise thought to be 
bncf Since the sum of the functioning lifetimes of the ovum and the 
sperm is short, and since it is only in this period that fertilization can 



% ISZ-These graphs illustrate the ose of temperature curves i> an an! 
5° birth control and also tbeir me in planning conception. The patient has 
™S cycles, and since she states that they are “never" lea than thirty lire dan 
® «ogth, she was lnjtrncted to male use of her contraceptive diaphragm and 
ItHy from the twentieth dsy of the cycle uottl the temperature shift had occurred 
“w not to abandon use of the diaphragm and jelly until the high temperature 
had been maintained for two days. In the Oecember-Jannsiy cycle the plan 
ntcestitsted contraceptive measures (whenever intercourse occurred) doting s 
period of seven days as shown In the January March cycle, which was fifty' three 
®ys m length, the plan required UK of the diaphragm during a total period of 
ra-cnty-sn daj, M jq D contraceptives were used during the fun or list 

Pproora 0 f c t }, cr ^^pcon ac such tunes would be most nuprobable 

“ not impossible. After the March raensrrual period the panenc deeded to con- 
®4 abandoned all cue of contracepnvra. The temperature shift occurred 
t ”* mt cweutj-^aghc days after menstruation bur the graph, unfommircly, ta 
T*"? 3 b y fluctuations of temperature which may have beeD due ro a four-di} 
o! migraine. However the high temperature )evd was ummamed for 
“Pc weehi which luattfied a dtagnom of pregnancy tnbseqnendy confirmed 

b f c hr, the importance of determining the time of ovulation is obnous 
1 one “ treating childless couples. Much has been nude of the monl- 
T’ the sperm and it is implied that motility is a gauge of the 
?; Crir> s ability' to fertilize the ovum Possibly this view is correct. 
to °" tT er I cannot forebear saving that it seems to me as reasonable 
otrnute the ferulm of pedestrians bj yieyving them from the 
Sbt of the Empire State Building as it is to estimate the fertility of 
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spermatozoa by examining them under the ordinary microscope. In 
both cases one sees myriads of individuals agitated by an energy which 
appears purposeful They move, to be sure, but of their age, their 
sex, their abilities we know little In fairness to those who believe that 
motility is tantamount to potency, it must be admitted that bull semen 
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DAYS BEFORE DELIVERY 

Fig 183 —Since the interval from the last menstrual period before conception 
to delivery averages 280 days, and since the woman with regular twenty-eight 
day cycles ovulates about fourteen days after menstruation, it follows that the 
interval from ovulation to delivery, or the period of actual gestation, is theo- 
retically 266 days The chart above is composed of five graphs plotted by “sterility 
patients” in the course of routine studies The graphs are aligned to show the 
actual number of days which intervened from the last menstrual period, and 
from the temperature shift, to delivery In none of these cases was labor induced, 
none had twins, none had babies of less than 5% pounds (2500 gm ), none had 
cesarean sections It will be seen that the interval from the first day of the 
menstrual period to delivery was 279, 282, 284, 284 and 294 days, and that the 
interval from the temperature shift to delivery was 268, 264, 265, 267 and 265 
days respectively It will also be noted that in each case coitus took place close 
to the time of the temperature shift. The chart may be regarded either as a 
demonstration of the fact that the temperature shift indicates ovulation, or, if 
that point be conceded, it may be regarded as confirming the theoretic duration 
of gestation, namely, 266 days 

is transported by veterinarians over great distances for the purpose of 
artificial insemination and that the same has been done with human 
sperm It is said that m the case of the bat insemination occurs m the 
autumn and that the sperm survive until ovulation takes place the 
following spring Leaving aside conjectural matters it can be said with 
assurance that, in the human, insemination close to the time of ovula- 
■ — -tion offers the optimum opportunity for fertilization 
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It is apparent that if temperature graphs can be used to determine 
the tune of maximum fertility' they can also be used to determine the 
periods of minimum fertility Details for this use of the graphs has e 
been presented elsewhere’ One example is shown in Figure 182 It 
happens that this paaent used a contracepnve diaphragm during part 
of each of the first two cycles. Abstinence during the same period 
would have been no less effective 

An interesting collateral study on temperature graphs is the estima- 
tion of the date of delivery from the date of the temperature shift 
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ft# 184—' The first graph (top) a from a patient uhose last period before 
^ceptloa was dated September 1942 She was delivered in June, 1VH3 Mil tIM 
menstruate thereafter In September 1944 fifteen months after M vrry, 
, _raj J treatment was administered to provoke menstruation A tcmi^crdltirc* ihfft 
^eloped and about two weeks later bleeding occurred This >\fli followed by 
ft 8nlar cycles of five weeks’ duration. 

*ne second graph shows part of the record of a patient who HienV/i/if/d j/( 
wir to nx month intervals. X ray was administered on Mn) 1, IlHi, tony 

last menstruation, in hope of improving the patient n rlia/ye // un\ 
^bon. On Jane 17 bleedmg (menstruation?) occurred Vhh Ttrof/i k 
Ahrt' 1 ^bsequent developments are presented in the Ism In //y ft jtjf / 

tit thirty days after the period of Juno 17 a temperature f/v* /y; / ><yf 
Patient concaved She was dehvered in April, // 

been d rw? n n* rl oT«*nrk*f>*>3 "i 
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tion, calculated by this graphic method, is so close to the theoretical 
266 days And it is quite improbable that this degree of consistency 
between theory and observed fact would be maintained m a larger 
series of cases 

Basal temperature graphs may also be used to evaluate treatment 
designed to produce ovulation Records of patients treated in col- 
laboration with Dr Paul A Bishop, Director of the Department of 
Radiology of the Pennsylvania Hospital, are shown in Figure 184 
These results were obtained by using the x-ray technic of Mazer, Baer 
and Greenberg 4 

It is now proper to tabulate the reasons for believing that the tem- 
perature shift in basal body temperature graphs is a phenomenon asso- 
ciated with ovulation 


Accepted Beliefs 

1 Ovulation occurs about 14 days be- 

fore menstruation. 

2 Conception is most likely to occur if 

intercourse takes place about the 
time of ovulation. 


3 The average interval between ovula- 

tion and delivery is 266 days 

4 X-ray treatment designed to stimu- 

late menstruation must first pro- 
duce ovulation 


Observations on Graphs 

1 The temperature shift occurs about 

14 days before menstruanon 

2 Conception is shown to have oc- 

curred when intercourse took 
place about die time of the tem- 
perature shift, conversely, preg- 
nancy has not followed when the 
interval between coitus and the 
temperature shift has exceeded 
forty-eight hours 

3 The interval between the tempera- 

ture shift and delivery averages 
266 days in the five cases studied 

4 X-ray treatment for amenorrhea 

was followed by a temperature 
shift and about fourteen days 
later by uterine bleeding 


The reason for the temperature shift is not established Two sug- 
gestions have been made The first is that the temperature is elevated 
by progesterone during the latter portion of the cycle In support of 
this contention it has been shown that the temperature of postmeno- 
pausal patients may be elevated by administration of progestin The 
other suggestion is that during the preovulatory phase the temperature 
is depressed by estrogens This is said to be analogous to the depres- 
sion of temperature when stalbestrol is administered during the puer- 
penum Not only is the cause of the temperature shift undetermined, 
but the precise relation of the shift to ovulation is also unknown 
Examination of a large number of graphs will show that the shift 
occurs more often after than before the fourteenth premenstrual dav 
Further, clinical experience shows that coitus shortly before the shift 
is often fruitful whereas intercourse at a later day in previous cycles 
has^ failed Since the temperature shift is probably a physiologic re- 
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sponse to some endocrine change it seems entirely probable that it 
would tend to lag somewhat behind the causative factor 
It should be noted that while there are reasons for believing that the 
temperature shift follows ovulation, there is less reason for believing 
that ovulation, in the sense of expulsion of the ovum, has necessarily 
taken place because there has been a temperature shift. Experience 
will soon demonstrate that many women show a stephke rise in tem- 
perature (the thirty-one day cycle in Figure 181) during some cycles, 
while in other cycles the same patient will show an abrupt rise* in 
temperature (the thirty-four day cycle m Figure 181) If intercourse 
is properly timed in all cycles it will be found that conception is more 
likely to occur when the temperature rise has been sharp It therefore 
seems probable that there are differences in the character of ovula- 
tion as well as in the character of the temperature curve from month 
to month Indeed, our knowledge of the inconsistency of physiologic 
reactions makes it seem entirely unlikely that ovulation would occur 
in precisely the same way during every cycle, or that conception could 
°ccur ac every ovulation. Ac the present tunc Dr Edmond J Farris 
of the Wistar Institute of Anatomy in Philadelphia is carrying on a 
fascinating investigation which supports this idea Since his work has 
not been pnbhshed I cannot dwell npon it, but I may say that by 
means of biologic reactions he has been able to predict that concep- 
tion would take place in certain cycles and that it would not take 
place m other c> cles, and that these predictions could not have been 
successfully made from the temperature graphs or the records of coitus 
which his patients have kept. 


SUMMARY 

Ihc chief uses of basal body temperature graphs as an index of 
ovulation are (1) as an aid in advising childless women of the time 
of maximum fertility, (2) as a means of planning conception during 
3 certain cycle or season, (3) as a method of avoiding pregnancy use- 
ul 10 those who do not use contraceptives, (4) as a method for tim- 
m B artificial insemination and endometrial biopsies, (5) as an aid in 
^curing early human ova, (6) as a help in evaluating treatment de- 
nned to produce ovulation, (7) in occasional cases as a means of pre- 
lctln g the date of dehv cry 
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TOXEMIAS OF PREGNANCY 


Mario A Castallo, M.D , F A.C S * 

Tjje etiological causes of the toxemias of pregnancy are not com- 
pletely understood The toxic effects of the pregnancy on the human 
structures, nevertheless, is tv ell understood The toxemias of pregnancy, 
from their earliest manifestations of nausea and vomiting to the last 
a nd dramatic stages of eclampsia, are thought by many to be one and 
the same process The symptoms and signs differ only as to tame of 
their occurrence, their seventy and clinical manifestations 
Although there have been no startling nesv findings as to the causa- 
tion of toxemia, nevertheless there have been some startling and defi- 
nite advances made in its management and in its treatment. 

Eastman and Wethendge report that whereas the maternal mortal- 
tt} in toxemia of pregnancy was as high as 20 per cent, it is now down 
to 5 per cent. Tins low rate has resulted not because we know so 
"inch more about the disease but because the conservative treatment 
°f eclampsia is started earlier and is more universal. Its fundamental 
principles are (1) elimination of the toxins by medical means, (2) the 
abolishment of drastic surgical procedures, and (3) early induction of 
“bor if medical treatment of the patient does not show a decided im- 
provement within a short length of nme. These factors and better and 
earlier prenatal care have all contributed to the great saving of mater- 
nal Wes in toxemia 

TW greatest advances in the management of toxemia of pregnanev 
oonsist m the careful study of the blood pressure at frequent intervals, 
me assiduous regard for excessive gains m tv eight, constant watcfifnl- 
nea of the vascular tree by the use of the ophthalmoscope, and the 
institution of means to deli j drate the patient and keep her at rest. 

ct rrr prenatal care and a keener regard for the clinical picture, to- 
Srrher with the individualization of management and a realization by 
nr medical profession that eclampsia and death are usually the result 
neglect in the care of women who show changes in pregnancy 
' 'eh were thought unimportant, have been vital factors in the im- 
provement in the mortality and morbidity statistics in toxemia. 

Any classification of the toxemias of pregnancy must, because of 
bv v* t ' lre °f the disease, be inadequate. The classification proposed 
Y the American Committee on Maternal Welfare, although it does 
I j° Vcr completely all of the gradations of the toxemias, neverthe- 
_ °°rs encom pass the majority of them The larger clinics and hos- 

OKmt?? 13 " Profeasor of Obstetrics, Jefferson Medical College Chief Gynecol 
10 be Marys and Sr Agnes Hospitals, Philadelphia. 
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pitals are using it for study and correlation of findings The classifica- 
tion is as follows 

1 Hypertensive disease 4 Eclampsia 

2 Renal disease J Vomiting of pregnancy 

3 Preeclampsia, severe, preeclampsia, 6 Acute yellow atrophy of the liver 

mild 7 Unclassified 

To anyone who is interested in obstetrics it is immediately recog- 
nizable that a clear-cut distinction between these different conditions 
is often difficult There is overlapping between the various groups 
Rather mild types of eclampsia can easily pass into the severe type 
of preeclampsia, and the severe type of preeclampsia can and does 
develop into eclampsia 

Confusion also occurs frequently m the differentiation of hyper- 
tensive disease, preeclampsia and the acute exacerbation of chronic 
conditions This differentiation cannot always be made unless the pa- 
tient is followed not only through the course of pregnancy but also 
through the postpartum period and for a number of months or even 
years thereafter Nevertheless, we have in this classification a satisfac- 
tory working basis and its universal adoption for the classification of 
toxemias is urgently to be sought, in order that some standard may 
be used throughout the country 

THE ETIOLOGY OF TOXEMIA OF PREGNANCY 

It has been contended by many that placental infarctions are either 
the cause of toxemia of pregnancy, or they may be used as a diagnos- 
tic criterion of maternal toxemia Hill and Tremble m 1944 studie 
the placentas from 640 deliveries which were fixed m 10 per cent 
formaldehyde solutions for from four to six weeks, then examine 
closely for certain infarcts involving the placental villi Forty-two 
placentas from patients with a definite clinical picture of toxemia were 
examined but only eight of these had infarcts which were extensive 
enough to be distinguishable from the placentas of nontoxemic patients 
Thirteen of the 598 placentas from patients with normal pregnancies 
showed infarcts like the eight from the patients with toxemia Hi 
and Tremble were unable to satisfy themselves that the acute type o 
infarct described by Bartholomew and his co-workers was associate 
with toxemia 

The theory that the posterior pituitary factor plays an important 
role in the toxemias of pregnancy was presented by Mukherjee in 
1941 This investigator relied upon the anatomical observations ox 
Cushing and Ahlstrom that there was morphological evidence of hy- 
perac&vation of the neurohvpophysis m toxemias of pregnancy, and 
the biological researches of Anselmino and others pointedly suggested 
the possibility of such functional hyperactivity 
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Mukherjec conducted a senes of experiments in fifty unselected cases of preg- 
nancy toxemia— two of eclampsia, forty of preedampsia, one of nephnne toxemia 
Jrce of accidental hemorrhage and four of hyperemesis gravidarum. He found 
that the blood m these patients revealed ultrafiltrates which showed melanophonc, 
antnlmrcoc and vasopressor properties The author believes that the toxemias of 
pregnancy are intrinsically one disease with varied manifestations. In his experi 
mcTlt * he found the type of the diuretic and vasopressor responses corresponded 
roughly with the predominant clinical manifestations of the patients from whom 
the ultrafiltrates were obtained For example in all of the hypertensive cases, 
roari-ed and moderate vasopressor responses were obtained The only substance 
present m the human circulation known to produce this triple response a the 
posterior pituitary hormone. Mukherjee studied fifteen normal pregnant women 
and they gave very little or no response whatsoever to the ultrafiltrates or pitres- 
*? n » w hrle fifteen toxemic pregnant women responded to pitressm and to the ultra 
nitrates similarly— that is, by significant increase m blood pressure and by oliguria, 
it thus appears that there is an increased concentraoon of the posterior pituitary 
hormone in the circulation of toxemic patients. Tins was corroborated by the 
biochemical investigation In which it was foond that the me of blood one acid 
*nd the lowering of carbon dioxide combining powers of blood to the extent 
niet with in toxemia of pregnancy could be produced experimentally by large 
*nd repeated doses of the posterior pituitary extract in normal women. These 
•acts suggest that an increased concentration of the posterior pituitary autocoid, 
or functional hypcracuvauon of the pars nervosa of the hypophysis, in all prob- 
‘m * coaiI d cr ahle role in the etiology of toxemia of pregnancy 

Mukherjee states that the most common residual lesion in toxemia of preg- 
^ooy is essential hypertension and not chronic nephritis as was formerly be- 
beved. The persistence of hyperactivation of the posterior pituitary lobe and 
chronic vasospasms may satisfactorily account for the sequelae What stimulates 
this hyperactivation is difficult to explain. The toxic manifestations produced ex 
Penmen tally Jn normal pregnant women required extremely massive doses of 
v *wpres5in. It was found that with only a small dose of this substance, or the 
hJtra filtrate, worse toxemic symptoms could be produced m persons already suf 
from pregnancy toxemia. These observations, the author feels, show that 
i*ttTuc patients are in some degree susceptible to extracts from the posterior 
Pituitary lobe. 

These theories of the etiology of toxemia of pregnancy, together 
^th the many other experimentations which have been reported, re- 
inconclusive. The only known definite cause for toxemia of preg- 
nanc y is the pregnancy, whether in a patient n ho has or has not had 
Preexisting disease. 

SYPHILIS AND TOXEMIA OF PREGNANCY 
^ In cmr clinic at the Jefferson Medical College Hospital which has been con 
ctea exclusive!) for the treatment of syphilitic pregnant women since 1925 we 
^®Jound no greater incidence of toxemia of pregnancy than we hare In the 
bHj 2 ^ ln,c as a whole. These findings agree with those of Peck ham who m 
l lt>c 000 rinded that antuyphibnc treatment administered to the pregnant syphi 
P^t’'" 0 ™ 30 during pregnancy docs not increase the incidence of Toxemia of 
Tins author found that, in a series of 13 742 consecutive deliveries at 
l ^ **°Pkn* Hospital, the incidence of toxemia of pregnancy was some 
htion m syphilitic than in nonsyphibtic patients. He could find no corrc 
t nf pr "! WCen stage of syphilis at the time of its diagnosis and treatment dor 
rc ^ TUllc ) and the frequency of toxemia. The incidence of toxemia was low- 
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est m a group of syphilitic women treated before pregnancy, but not during, 
sbghtly higher in patients not treated, since he found the diagnosis of syphilis 
was actually higher in the group receiving treatment for toxemia during preg- 
nancy 

Peckham thinks that these differences are all within the average of sampling 
error and the highest incidence in the treated group was well below that of the 
general clinic population. The amount of treatment employed was without signifi- 
cance A number of patients had been treated in previous pregnancies without 
developing toxemia, and others were subsequently treated throughout one or 
more normal pregnancies One-half of the treated patients evidenced toxemia 
before the first injection of an arsenical drug and no correlation was found be- 
tween the development of physical signs and the specific number of injections 
previously given 

LABORATORY TESTS IN THE TOXEMIAS OF PREGNANCY 

It is the consensus that the clinical findings are of much greater im- 
portance m the management of toxemia of pregnancy than the labo- 
ratory tests Kriger and Rome, after a study of 652 patients, concluded 
that an evaluation of renal efficiency with the use of tests for albumin 
in the urine and urea in the blood did not give sufficient information 
High blood urea values occur only when the kidney damage has be- 
come pronounced They also found that the urea concentration ex- 
cretion and the Fowweather clearance test offered a valuable means for 
detecting the intermediate as well as gross degrees of kidney damage 
and give information regarding improvement or deterioration of the 
kidney function 

Cuizza in 1941 discussed the various tests for functional activity of 
the liver and kidney and gave in detail the technic for determining 
Maillard’s coefficient 

Cuizza’s report is based on eight cases of hyperemesis gravidarum, twenty-six 
cases of albuminuria and nephropathy in pregnancy, and eight cases of eclampsia 
In hyperemesis gravidarum he finds that the organ most seriously injured is the 
liver as shown by acetonuna, urobilinuna and a high Maillard coefficient, which 
is a true coefficient of acidosis On the other hand, kidney function is almost nor- 
mal as shown by absence of albumin in tests of the urine, normal azotemia and 
low blood pressure. However, he found that in the nephropathies of pregnancy, 
kidney function is much more seriously impaired than the function of the liver 
as shown by albumin, casts in the urine, high azotemia and high blood pressure 

In eclampsia, the function of both the hver and kidneys is seriously impaired 
All of the functional tests show more or less deviation from normal The type of 
hver injury in eclampsia is different from that m hyperemesis gravidarum, partic- 
ularly m the absence of acetonuna The mechanism of the acidosis shown by the 
high Maillard coefficient differs m the two diseases In hyperemesis it is due to 
the accumulation in the blood of ketone bodies which are intermediate products 
of the abnormal metabolism of fat, while in eclampsia it is due to the accumu- 
lation in the blood of intermediate acid products of protein metabolism, among 
v hich Zw eifel demonstrated sacrolacoc acid which was denved from muscle 
albumins He behoves, therefore, that his study confirms the theory that eclampsia 
is not merely an aggravated condition of pregnancy nephropathy, but is an essen- 
tially different disease marked by pathologic conditions in the hver also None of 
the tests used in determining hver and kidney functions is decisive m itself, but 
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w conjunction with the others, and with the clinical findings, it gives a 
criterion of the function of these organs 

As to Milliard s coefficient, it was found to be of decided value in hyp creme 
ns, in which condition it shows the condition of the liver function and the degree 
of aadcmt It is of value not onl> in diagnosis but w prognosis. It helps one to 
determine when therapeutic interruption of pregnancy becomes necessary It is 
of less value in nephropathy and eclampsia, m which conditions the decision 
must be based on the clinical more than the laboratory data. In eclampsia nmne 
diate acoon based on the clinical picture alone is often necessary 

Kncger and Noras concluded, after a study of 3000 tests for renal 
efficiency during and after toxemic pregnancy, that the blood urea 
lest is useful in indicating gross renal damage resulting from severe 
toxemia of pregnancy, or milder toxemias in association with chrome 
nephritis during the pregnancy The urea concentration excretion test 
a much more sensitive test than the blood urea test and enables less 
gross renal damage to be detected during toxemic pregnancy It can 
also be used in recovery of renal efficiency, or to prove the presence 
or absence of permanent damage by observation of the results of tests 
a t certain intervals for some months after delivery 
They also found that the presence of albumin in the unne of a 
krge number of patients whose kidneys had recovered normal func- 
tion m relation to the excretion of urea in tests two months after 
Pregnancy, and the persistence of traces of albumin in the urine of 
^ny of these patients even twelve months after delivery, showed 
that this is an even more delicate means of indicating that a kidney 
K not completely normal Renal function tests, they feel, are of great 
vslue in the treatment of recurrent toxemia and, if investigations arc 
carried on over a period of months after the initial toxemia, they will 
l^vc information useful in the management of subsequent pregnancies. 

A study of the urea concentration-excretion tests during and after 
Pregnancy shows that the excretion of urea by the kidney is decreased 
ffightly even by normal pregnancy The recovery of normal function 
lakes place often within eight days, and usually within two months 
®f delivery maximum urea excretion is obtained Recovery from 
eclampsia is slower, the maximum excretory power being regained 
^ithm twelve months. 

The contention that renal insufficiency can be detected in a greater 
n tunber of patients before delivery rather than during the puerpenum 
^ disproved Renal function did not deteriorate m the interval be- 
Smnmg eight days after delivery and ending twelve months after de- 
m two- thirds of the paaents investigated, and it improxed dur-' 
,n 5 this period in practically all the remaining patients Deterioration 
,n rcn *l function tw o months after dein cry was rare It is the con- 
that an increase in the blood uric acid content is the most con 
finding m toxemia of pregnane) The reason for this is easily 
Un Qerstood when one realizes that the kidney is an organ which has 
a great deal of reser\e and that its impairment must he almost com 
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plete before sjgns of it are found in the blood stream Laboratory 
tests alone are therefore no criteria for the institution of treatment 


SYMPTOMS AND SIGNS 


A number of symptoms and signs are more important in the diag- 
nosis of toxemia than any of the laboratory studies, except perhaps the 
mcrease in blood uric acid 

Danger is imminent when a pregnant patient exhibits one or a com- 
bination of the following (1) rising blood pressure, (2) increasing 
albuminuria, (3) rapid increase of weight, (4) diminished urine out- 
put, (5) increase m edema, (6) dimness of vision or amaurosis, (7) 
precordial pam, or girdle pain, (8) accelerated pulse, (9) increased 
depth of respiration, (10) torpor or excitability, (11) marked retinal 
edema 

TREATMENT OF THE TOXEMIAS OF PREGNANCY 


Hypertensive Disease— In the management of hypertensive disease 
complicating pregnancy, it is the consensus that any pregnancy super- 
imposed upon hypertensive disease is prone to wake the hypertensive 
disease worse So-called essential hypertension, of which we know very 
little, is nevertheless a clinical entity Whether the pregnancy should 
be allowed to continue m a patient with hypertensive disease will de- 
pend entirely upon the clinical findings and the evaluation of the 
patient as a whole It is the feeling of most that a patient with essential 
hypertension should not become impregnated Nevertheless, in our 
clinic and m others, many patients with essential hypertension have 
been carried through a pregnancy under a regimen of individualiza- 
tion We have in many instances been able, as have others, to bring 
the patient at least to the pomt where she may have a viable baby 
before termination of the pregnancy 

Renal Disease Complicating Pregnancy —A patient with definite exist- 
ing renal damage who becomes impregnated not only jeopardizes her 
own life but also the life of the child she is carrying She definitely 
should avoid pregnancy True renal disease complicating pregnancy is 
considered by many experienced practitioners to be an indication for 
the termination of pregnancy, nevertheless, the patient’s wishes and 
her religious beliefs should be taken into consideration The added 
stress and strain of an already overtaxed cardiovascular renal tree is 
often most injurious to the patient The management should be indi- 
vidualized 


Mild and Severe Preeclampsia —In the management of mild preeclamp- 
sia, one must always bear in mind that the mild type of eclampsia may 
become a toxemia of pregnancy with complete eclampsia One should 
consider every preeclamptic a potential eclamptic At the slightest sign 
of deviation from the normal the patient should be treated immedi- 
ately and adequately 
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The indications for the institution of treatment in preechmtpsia are 
(1) increase in blood pressure, (2) increase in weight out of propor- 
tion to the usual gain, (3) edema of the hands, face and ankles, and 
(4) albuminuria. 

What is an abnormal rise in blood pressure 5 To give an) par- 
ticular numerical figure as the top level at which the blood pressure 
o to be considered dangerous is to our mind a fallacy It is normal 
t°r a persons blood pressure during pregnancy to be lower than 
^uah A blood pressure of 100/60 may be the normal pregnancy blood 
pressure m a certan patient, and if this rises to 130/80 it is abnormal 
for her She may be m just as much danger as the person who began 
her pregnancy with a blood pressure of 120/80 and sustained a rise 
to 140/90 Another most important consideration is that the diastolic 
Wood pressure is the more important of the two A constantly raised 
diastolic pressure is to be considered dangerous 
It is the consensus that 20 to 25 pounds increase m weight for the 
tnnre pregnancy is a normal gam, which amounts to approximately 
‘ Pounds a month If the patient gains a pound a week or more, she 
mould be seen more frequently 

Swelling of the face, ankles and hands is an indication of faulty 
cumulation and water retention This also calls for watchfulness. 

hhc appearance of albumin in the urine should be considered ab- 
normal A cathetenzed specimen is necessary for the test, inasmuch 
“ a voided specimen from a woman, especially a pregnant woman, is 
not reliable because the vaginal secretions collected with it obscure 
*he picture. 

Upon the appearance of any of the above signs and symptoms dur- 
H’8 the course of pregnancy the following routine should be imme- 
d “te]y adopted 

1 The patient should be advised to rest every afternoon for at least 
one to two hours. 

h Salt intake should be drastically curtailed, a salt substitute mav 
e ordered, such as “Curtasal ” The patient gets the taste of salt but 
on^nds her sodium chloride intake 

Enough of a saline cathartic should be used to give the patient 
watery bowel movement. Either epsom salts, one teaspoonful m the 
jjddnnff. or enough to give her one watery bowel movement a day, 

M be taken. Many patients are much more cooperative if the) 

* asked to take citrate of magnesia Citrate of magnesia ma) be kept 
hr l? lce b°-t. A wineglass full or two in the morning before 
“'Orem B nsua ^E sufficient to produce a copious water)' bond 

5 P rotan > low enrboh) drate diet is also prescribed, 

the patient is seen at more frcqnent intervals 
redo rr ' ai1 ^ oasts this regimen will bring the blood pressure down, 
ce the gam m Height, relieve the swelling of the ankles, face and 
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hands and reduce the amount of albuminuria If there is no response 
to treatment, or if during treatment the patient complains of blurred 
vision or headache, or continues to gam weight, and experiences girdle 
pains or pains m the epigastrium, she should be hospitalized immedi- 
ately Home care in these circumstances is permissible only when a 
competent nurse can be in attendance to maintain complete control 
over her treatment 

Once the patient is hospitalized she should be placed on a high pro- 
tein, low carbohydrate diet in order that the excess protein which is 
being excreted in the urine may be replaced An eyeground examina- 
tion is done to obtain a clear picture of the vascular tree Daily cath- 
eterized specimens of urine, complete blood count, estimation of the 
unc acid content of the blood, and a chart of the daily intake and 
output are obtained The patient is given a sedative, 34 gram of pheno- 
barbital three times a day is usually quite sufficient, or another seda- 
tive with similar action may be used Complete bed rest is ordered, 
and the patient is placed between blankets so that she will sweat pro- 
fusely If the pathologic process is amenable to treatment, this regimen 
will ameliorate the symptoms present 

If after one or two days of this regimen the patient does not im- 
prove clinically, concentrated solutions of glucose are given intra- 
venously Two to five hundred cubic centimeters of 20 per cent glu- 
cose will usually stimulate the renal output More highly concentrated 
solutions such as 50 per cent glucose used intravenously three or four 
times a day m conjunction with 2 to 5 cc of 25 per cent magnesium 
sulfate either intramuscularly, or given slowly intravenously, may be 
used to augment the above therapy in patients who do not respond 
Plasma and whole blood are given intravenously only when indicated 
by the blood count reading and the blood protein globulin ratio If 
the patient does not improve clinically under this regimen, then the 
toxemia is beyond medical care and the pregnancy should be termi- 
nated The method of termination will depend entirely upon the par- 
ity of the patient and the type of cervix which is present If the 
patient is a multipara and the cervix is soft, rupturing of the mem- 
branes under aseptic precautions after sensitizing the uterus by admin- 
istering 2 ounces of castor oil the morning of the procedure will usu- 
ally, after a short space of time, produce uterine contractions and in- 
stitute labor 

During labor the patient should be given vitamin K for the protec- 
tion of the premature child Delivery is accomplished under some 
type of regional anesthesia, either local, spinal or caudal, and oxygen 
is administered to the mother during the time of delivery for the 
protection of the baby When the cervix is completely dilated, outlet 
forceps, with episiotomy, are employed 

If the cervix is long and hard, especially if the patient is a primipara, 
ind uction of labor is not advised The duration of labor may be long 
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and induction unsuccessful In these instances a cesarean section is to 
be considered A regional or a local type of anesthesia should be em- 
ployed and no drug should be administered pnor to the operative 
procedure which may narcotize the child Or) gen is administered to 
the patient daring the period of delivery as a protection to the child. 
Vitamin K is given to the child through its mother during the time 
that the patient is being prepared for the operative procedure and to 
the baby after its birth 

EclampuA,— In the management of eclampsia the fundamental prin- 
ciples which were outlined above still obtain Some patients will go 
into eclampsia no matter what therapy has been instituted to prevent 
it. Many are admitted to the hospital in eclampsia because of either 
inadequate treatment or lack of cooperation from the patient. 

The most outstanding recent contnbunon in the therapeutic man- 
agement of eclampsia is that of Rupert E. Amell in January of 194J 
Arneli reports a senes of 142 consecutive cases of eclampsia without 
a maternal fatalicy In the thecapeunc regimen employed in this senes 
nothing is either new or original, but details of treatment were earned 
ouc with meticulous care, to which is attributed the success which was 
achieved 

Amell based his plan on ultra conservative concepts of management 
and the dangers of both overtreatment and indiscriminate treatment 
are evaluated Constant observation of each eclamptic patient by an 
experienced staff throughout the entire course of treatment, which 
Permitted careful integration of the various therapeutic components 
“to an individualized regimen rather than application of a standard- 
Et d routine of treatment, was the keynote of treatment. 

Special factors of success also included frequent changes of pos- 
ture, the use of oxygen therapy for respiratory stimulation during the 
acute stages of the disease, limitation of sedation to the dose neces- 
aary to control convulsions and hypenmtability, limitation of dextrose 
therapy to the smallest amount necessary to insure a satisfactory 
urinary output, with a return to oral fluids m a maximum amount, as 
tfun as the swallowing reflex returned, delaying labor unless it oc- 
uurred spontaneously, or until full recovery from the acute stages 
'ventuated, induction of labor at the opportune time by the simplest 
Possible method, medical induction being repeated If the first attempt 
was not successful, limitation of interference to an irreducible mini- 
mu m, and the use of a local type anesthetic for all forms of operative 
work. 

Amell found that neither the future health nor subsequent preg- 
Pmcics of patients were in any instance jeopardized by this plan of 
Hwnagement. This statement is based upon observation of eight) -five 
Pments at intervals of from five to fifteen weeks after debver) 

Adequate consideration of the baby yielded high dividends without 
* ncrca sing the maternal risk The fetal mortality m this scries was 
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24 2 per cent This showed marked improvement in the last two years, 
when the principles of consideration for the child were increasingly 
applied 

Lack of adequate prophylaxis was the factor chiefly responsible for 
the resultant eclampsia m these 142 cases In this respect adequate care 
during gestation is not sufficient Intelligent care and judgment are 
needed during labor, at delivery, and throughout the puerpenum 

Vomiting of Pregnancy.— Vomiting of pregnancy may be either mild 
or severe Approximately 60 per cent of all patients have some gastro- 
intestinal upset during the early months of their pregnancy Undoubt- 
edly psychoneurologic tendencies are often a real factor in the aggra- 
vation of symptoms In any disease in which many therapeutic agents 
are proposed for the treatment, we may safely assume that none of 
them are completely successful 

In the management of the early vomiting of pregnancy many agents 
have been used, among which may be mentioned injections of whole 
blood, vitamins, and the hormones The benefits from this therapy are 
debatable It probably is at least of some value psychologically. Per- 
sonally I have discarded all types of injections except the injection of 
Vitamin B, for a period of five or six days The proper psychological 
approach during this early stage will in many instances prevent the 
development of pernicious nausea and vomiting The patient is made 
to realize that if she eats four times and vomits three times, one of the 
meals is retamed, thus she is gaining and need not worry Too much 
concern by the family and especially the mother-in-law and the hus- 
band should be curtailed Small frequent meals, sedation and psycho- 
therapy usually suffice 

The slight nausea and vomiting of early pregnancy may develop 
into the pernicious type~an eventuality always to bear m mmd If 
the patient’s pulse rate starts to rise and her loss of weight is sufficient 
to cause alarm, she should be placed in a hospital immediately Here 
she should have complete rest, preferably in a private room or in a 
screened-off bed No visitors are allowed She is, m fact, completely 
segregated from the outside world 

Our treatment consists, first, of a rectal suppository containing 1% 
grains of phenobarbital, given every four hours We give the patient 
nothing by mouth Fluids and ammoids are administered intravenously 
We use subcutaneous solutions for the discomfort they produce and 
unpress upon the patient that just as soon as she is able to take fluids 
by mouth these therapeutic agents will be stopped Vitamin B com- 
plex, 100 mg , is given bv injection intramuscularly daily 

Irving has described a plan of treatment which has proved very 
successful at the Boston Lying-In Hospital and which incorporates 
the fundamental principles to be utilized in these cases Under this 
regimen the incidence of therapeutic abortion has been reduced from 
17 3 to 2 6 per cent and the mortality rate from 5 5 per cent to 0 
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The patient is isolated and receives sedatives Intravenous infusions of 
glucose solutions are administered as described nbo\ c. In addition, a 
Levine tube is passed and treatment earned out according to the 
following routine 

Hours o Levine tube passed and the stomach gcntlj washed wllh a irmll 
amount of worm water 

Hours Morphy dnp started 46 ounces of milk containing two heaping in 
spoonfuls of Hams s yeast concentrate 
Hours 4 to 6 ounces of orange jtuce ru cc tenet! with corn syrup 

Hours 2H 6 ounces of rich eggnog made with cream anil cpg 
Honn 3% Milk and Hams a yeast concentrate as above 

This routine is repeated uadi fourteen out of the twenty-four bo ; 
arc completed. Each feeding requires about forty minute; and 
at body temperature. 
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lutely negative, blood pressure will probably be normal or below 
normal and the characteristic eye changes of a cerebral tumor •will 
likely be present X-ray study of the head will, in many instances, 
make the diagnosis clear 

In acute meningitis the neurological signs are rather characteristic 
and these combined with a clinical history as well as a spinal punc- 
ture should promptly determine the true nature of this disease 

Eclampsism is an extreme degree of preeclampsia in which the pa- 
tient rapidly passes into deep drowsiness or coma The condition is 
often fatal and on postmortem examination the changes are character- 
istic of eclampsia 

CONCLUSIONS 

The etiology of the toxemias of pregnancy is not clear Their man- 
agement has been greatly improved, the mortality rate having dropped 
from 20 to 5 per cent in the past several years 

The meticulous care of the pregnant woman with the added early 
treatment of the clinical signs has greatly increased the number of 
live births in the toxemias of pregnancy 

Syphilis complicating pregnancy is not a great factor in the causa- 
tion of toxemia of pregnancy 

Laboratory tests, although of some value, have not proved of suffi- 
cient importance to warrant reliance on their findings m the manage- 
ment of toxemia of pregnancy Determinations of the blood uric acid 
and albumin of the unne are the most reliable laboratory tests when 
coupled with clinical findings 

The management of hyperemesis gravidarum along more funda- 
mental lines has reduced the mortality rate to zero and the incidence 
of therapeutic abortion from 17 3 to 2 6 per cent. 

Arnell has shown that mortality in eclampsia can be reduced to 
zero, if meticulous care and individualization of treatment for each 
patient is assiduously adhered to 

The modem management of the toxemic pregnant woman is based 
on early treatment and the induction of labor when medical treat- 
ment does not produce amelioration of signs and symptoms 
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THE MANAGEMENT OF THE PREGNANT CARD/AC 
PATIENT 

Charles W Semis ch, in, MD * 

Few medical problems produce more diversification of general man- 
agement than the patient with cardiac disease who becomes pregnant. 
The physician has not only clearly to evaluate the cardiac problem 
but must also consider the social, economic and religious factors. Any 
the latter may alter sound medical judgment and lead to a doubtful 
procedure. The advice we must give to the patient who is childless 
differ entirely from that which we give to a patient who already 
bis one or more living children. One can readily see that each preg- 
ftint cardiac patient is a problem unto herself and decisions which 
hold for one will differ entirely for another 
In die past twenty years great stress has been laid upon the com- 
plications of pregnancy, particularly heart disease. Careful cooperation 
between the obstetrician and the cardiologist, together with the in- 
stigation of specified regular cardiac examinations, have negligibly les- 
sened the maternal mortality 

The effects of pregnancy on the diseased heart must alwa> s be con- 
sidered before pregnancy is advised It is now well known that the 
^ork of the heart increases approximately 50 per cent during preg- 
nancy and that this increase m work reaches its maximum at or about 
thc eighth month. It is also known that the heart enlarges during 
Pregnancy, that the blood volume increases, and that the minute out- 
put of blood increases as well as the velocity of the blood flow The 
blood pressure generally falls during pregnancy, but ma> reach un- 
expected heights during labor Since the basic principle of any cardiac 
Problem u the reduction in the amount of heart work, it becomes nec- 
^^ry to appraise accurately each cardiac patient before or as soon 
^ter pregnancy occurs as is possible, and to separate those who can 
Rsnd an increase in the cardiac load as contrasted to those who will 
probably have a break in compensation with the added burden of 
Pregnancy Of primary importance is the state of compensation of 
tfre circulation. If there has been preuous decompensation or if the 
Arrant has evidence of heart failure when first seen, it is best to ad- 
VBe that pregnancy should not be contemplated or no further preg- 
nWa « undertaken. 

p *E<»NANCY IN THE PRESENCE OF VARIOUS CARDIAC CONDITIONS 
There are two general groups of cardiac patients who, tie mat as- 
f 01 * 16 - have a normal heart I refer to those who have one of the t> pcs 
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of functional heart disease and those who have systolic mitral mur- 
murs, either of doubtful or specific origin Of the remaining cardiac 
patients subject to pregnancy, 90 per cent will have rheumatic valvular 
heart disease The remaining ones will be divided among the hyper- 
tensive, congenital, syphilitic and coronary groups Let us first con- 
sider the miscellaneous groups 

Hypertensive Disease.— In general, patients with an elevation of sys- 
tolic and diastolic blood pressure do not tolerate pregnancy well On 
occasions, the tremendous desire of the patient to have a child, or the 
religious aspects will alter our judgment and we may permit individ- 
uals who do not have a marked elevation of blood pressure (above 
160-180/90-100) and, who do not have significant kidney and eye- 
ground changes, or a history of previous decompensation to go 
through one pregnancy However, it is a known fact that following 
the pregnancy hypertension usually increases and the life expectancy 
of the individual is shortened 

Congenital Heart Disease.— This group is divided into two principal 
classes, namely the cyanotic and acyanotic groups The cyanotic group 
should never become pregnant and if they do, therapeutic interruption 
is mandatory The acyanotic group (provided there has been no his- 
tory of previous decompensation) can generally tolerate pregnancy 
fairly well and subsequent pregnancies will depend on whether the 
patient developed heart failure and whether there was an increase in 
the degree of cardiac damage I have personally observed a woman 
who has had a patent ductus arteriosus go through four pregnancies 
without a mishap 

Syphilitic Heart Disease — Since vascular syphilis has a predilection for 
the aortic valve, luetic heart disease if comphcated by pregnancy has 
potential aortic valvular disease as the mam factor These patients usu- 
ally tolerate pregnancy well, provided that the aortic insufficiency is 
an early lesion If aortic insufficiency can be clearly demonstrated and 
there is no history of a previous break m compensation, one pregnancy 
may be permitted— other factors excluded A history of previous de- 
compensation is an indication for the interruption of the pregnancy 
Aneurysm is a definite contraindication to pregnancy and therapeutic 
interference should be done at once 

Coronary Disease —Coronary disease m my opinion is a definite con- 
traindication to pregnancy, and early therapeutic abortion must be 
strongly urged 

Cor Pulmonale —It has been shown that pregnancy does not interfere 
with the vital capacity m the later months of pregnancy, and since 
the burden of the work would have to be done by the left ventricle, 
it will not harm a patient with longstanding pulmonary disease and 
right-sided enlargement to go through pregnancy In fact, our experi- 
ences have shown that pregnant patients are quite comfortable during 
the latter months of their pregnancy 
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Rheumatic Heart Dneate -Most of the patients with rheumatic heart 
disease who become pregnant will have mitral insufficiency, character- 
ized by a rough-blowing systolic apical murmur, usually of a grade 
2 or 2 plus or more. If there is no history of previous decompensation, 
these patients tolerate pregnancv well and can be considered as normal 
subjects A small percentage will subsequently develop heart failure 
Our main problem is with women who have mitral stenosis or aortic 
disease or both. Here again, the history of previous decompensation 
the size of the heart, the electrocardiographic evidence of no to 
marked myocardial impairment must influence one's decisions, for a 
previous history of failure or marked cardiac enlargement is a defi- 
nite contraindication to pregnancy The patient with acute rheumaac 
fever or auricular fibrillation should not contemplate pregnancy 
Auricular fibrillation that develops during early pregnancy is likewise 
an indication for therapeutic mterrupDon It is generally agreed that 
abortion in the early months of pregnancy does not preclude the same 
dangers that it does in the later months. It is therefore important that 
our decisions be made early, for the procedure is comparatrt ely harm- 
less during the first three months It has been our policy to permit 
patients with mitral stenosis with no decompensation or history of 
failure to go through one pregnancy Subacute bacterial endocarditis 
definitely is a contraindication to pregnancy 

The concepts noted above are, of course, generalities and there are 
many other personal, social, economic and religious factors which will 
•Iter one’s sound judgment. When possible, even when the exact state 
°f the heart is in doubt, the wish of the patient may warrant a slight 
added risk, for the joy of having a child is a great contrast to a child- 
less life. 

the general management of the pregnant cardiac patient 

There are three periods in the course of pregnancy during which 
decompensation is most apt to occur It may first be detected about 
the fourth to the fifth month, or at the time that corresponds to the 
formation of the placenta, which functions as an arteriovenous anas- 
tomosis It is at this time that the first appreciable increase in cardiac 
"°rk occurs. Between the seventh and eighth month is the second 
Period during w hich heart fadure is most apt to occur, or at the time 
31 it hich the cardiac load has reached its peak. The third P«t°d m 
"hich a break m compensation may occur is during labor itself This 
Produces a sudden tremendous load upon the im ocardmm and breaks 
ln compensation that occur are apt to be sudden and of the left ten- 
'ticular type. 

The cardiologist’s part m pregnmey is two-fold (1) be must ap- 
praise an> existing cardiac lesion and the state of the myocardium 
W if it Is damaged, he must attempt to lessen the amount of cardiac 
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work by careful instruction and guidance It has been my policy to 
place all pregnant cardiac patients routinely on the following regimen 

1 A low caloric diet, poor in salt and high in vitamins, is advised The 

patient is cautioned not to exceed the usual gam of 20 pounds 
during pregnancy Salt and water retention and an increase in 
weight are definite burdens on the myocardium 

2 Proteins are given freely, since hypoproteinemia and resulting edema 

can also produce an increase m the myocardial load 

3 Ferrous sulfate is given in a dosage of 6 grains three times a day 

to combat or prevent the anemia of pregnancy, for it is well 
known that a diminution in the number of red cells produces an 
increase in cardiac effort 

4 Tight supports are prohibited 

5 Activities are restricted and specified rest periods are strongly 

advised 

When heart failure occurs in patients with heart disease, it is usu- 
ally manifested by increasing dyspnea, cough, swollen ankles, and 
basal rales If failure occurs early in pregnancy and is severe, inter- 
ruption of the pregnancy is strongly advised If it occurs during the 
second trimester our decision is more difficult One must consider the 
degree of failure and the viability of the child It may be necessary 
to perform an abortion at the fourth, fifth or sixth month Sometimes 
the outlook will not be favorable regardless of the course pursued 
When failure is detected, these patients are placed upon the following 
regimen 

1 Bed rest (absolute and complete) is ordered 

2 The general measures mentioned previously must be adhered to 

rigidly If the symptoms of failure do not subside in four or five 
days, digitalis must be given If the failure is severe, the more 
rapid methods of digitalization are indicated It is my practice 
to give 0 5 to 1 cat unit of digitalis per day throughout the re- 
mainder of her pregnancy 

It should be borne in mind that maintenance doses of digitalis must 
be adequate and that this is truly an individual issue There are some 
who believe that digitalis need not be given, but I personally feel that 
it is more beneficial than harmful 
Women who have had decompensation during the first and second 
trimester are placed on almost absolute bed rest during the last few 
months Arrhythmias that may develop after the fourth or fifth month, 
namely, paroxysmal tachycardia, auricular fibrillation, or frequent 
extrasystoles can usually be successfully managed by the use of small 
doses of quimdine Calcium gluconate intravenously may control 
severe paroxysms Persistent arrhythmias, I believe, are definite mdica- 
— tions for therapeutic interruptions regardless of the period of gesta- 
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Don. Paaents who present failure in the last trimester are best de- 
livered by elective caesarean section 

Heart failure during labor is usually of a sudden precipitous nature 
and is manifested by sudden pulmonary edema, cyanosis and hemop- 
tysis (acute left ventricular failure) This is best managed by mor- 
phine, ovygen, phlebotomy and, if no digitahs has been taken during 
the previous three weeks, oubain, 0 5 mg intravenously, is given This 
is followed in two or three hours b) one large dose of digitalis paren- 
terally, usually 3 to J cat units. Two or 3 cat units by mouth every 
os hours for two to three days may then be given. Sudden breaks 
in compensaaon during the puerpenum are usually of the same variety 
35 just mentioned and are treated in the same manner 

The choice of an anesthetic , if needed, is largely an obstetrical 
problem. In general, cardiac patients do well with ether Recently, 
caudal anesthesia has proved very satisfactory It has been our custom 
m patients who presenc decompensation at or near term to do a caesar- 
ean section under local anesthesia, particularly in the prumparous pa- 
rent. Caudal anesthesia has also been beneficial m delivery by the 
vaginal route since it reduces the added stress of labor to an almost 
negligible factor 

In severe cardiac patients, the problem of sterilization almost always 
J nses and I should like to state definitely that caesarean section should 
never be done with the purpose of ligating the tubes at the time of 
operation. One has no assurance that the child will survive delivery 
or even the firs: year of life. One may find later that the first preg- 
mm cy was tolerated quite well and a second child may be desired If 
me first attempt to have a child a uncomplicated, it is strongly advrsed 
r 1 ** the patient become pregnant as soon as possible since the added 
J oad is bome far better in the early years than later Furthermore, the 
mother will have a longer period in which .to enjoy her children 
Sterilization should be advised only when it is certain that under no 
mrcurustance will the mother be allowed to go through further preg- 
nancies. 

It always well to keep in mind that every cardiac patient is an 
m dividual problem and that when pregnancy occurs the problem is 
wen m orc penona i Therapj and procedure for one individual with 
1 given lesion will differ entirely from that of another similar indi- 
Ii Ua L ln ^"eral, if one must err, it is far better to err on the safe 
Sldt However, in conclusion, it must be always remembered that there 
“no other problem in medicine m which the patients wish and desire 
n ? ut so strongly heeded, in which sound clinical judgment is so 
°ften willfully ignored 



PREGNANCY AND TUBERCULOSIS 


David A Cooper, M D., F A.C P * 

INFLUENCE OF PREGNANCY ON TUBERCULOSIS 

The influence of pregnancy on tuberculosis is a complex problem 
and one that has been discussed pro and con for many years It is 
still far from being entirely settled That this state of affairs persists 
is understandable, if we appreciate the varied manifestations and re- 
actions of the individual to tuberculosis, and add to this the variable 
reaction of the individual woman to pregnancy Krause , 1 in an editorial 
on the subject a few years ago, summed up the problem with this 
question, “May it not be that pregnancy exerts a harmful effect on 
tuberculosis in those women who, without tuberculosis, would natu- 
rally tolerate pregnancy poorly, and a harmless, or even beneficial 
effect on those women, who, without tuberculosis, would stand preg- 
nancy well, or even have their bodily economy improved by preg- 
nancy 5 ” 

The literature on the subject is extensive and, m the earlier writ- 
ings, pregnancy was recommended as a therapeutic measure for tuber- 
culous girls Later, we find that the pendulum had swung to the op- 
posite extreme, as is so often the case in medical thinking, to such an 
extent that abortion was advised in every pregnancy occurring in a 
tuberculous patient. In recent years, this point of view has been modi- 
fied and there is considerable evidence to justify it However, as late 
as 1936, DeLee 2 stated that until it can be incontestably proved that 
pregnancy actually improves the tuberculosis, the course of early in- 
terruption in every case of active tuberculosis is most charitable 

What, then, are the basic facts m this problem? The first is the dif- 
ference in the tuberculosis mortality curve in females during the child- 
bearing period, when compared to the male mortality curve of the 
same age group In the two sexes the death rate runs parallel until 
the age 15, when there is a sharp rise in the female mortality curve, 
with a high plateau, until age 35, when there is a rather abrupt drop, 
whereas, in the male, there is a gradual rise, which continues well past 
this age This fact in itself suggests a definite relationship between 
childbearing and tuberculosis incidence and mortality In the city of 
Philadelphia, 20 per cent of deaths among women in the childbearing 
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Within the past few decades, a number of experimental studies hare been ear- 
ned out in an attempt to solve the problem of the influence of pregnancy on 
tuberculosis In 1916, Norris 8 stated that pregnancy definitely shortens the life 
span of tuberculous guinea pigs, and m 1917 Theobold Smith 9 stated that, in 
cattle, partuntion is frequently followed by generalization of a local tuberculosis, 
with speedy decline and death Mueller, 10 in 1923, concluded that pregnancy has 
a favorable influence on the course of tuberculosis in guinea pigs Burke 11 in 
1940 and Wade 12 in 1942, studying the influence of pregnancy on experimental 
tuberculosis in rabbits, concluded that the course of tuberculosis was not appre- 
ciably influenced by pregnancy Within the past few years a number of studies 
have been earned out on the influence of vanous hormones on experimental tuber- 
culosis in animals In 1937, Stembach and Klein 18 reported that antuitnn-S exerts 
a beneficial influence on experimental tuberculosis Brack and Gray 14 were unable 
to detect any effect on resistance to tuberculosis in animals, kept in a high state 
of hyperestnmsm. Long and Vogt 18 found no significant effect of gonadotropic 
hormones upon tuberculosis m mice Carnes and Biskind 16 obtained no appre- 
ciable effect from treating tuberculous animals with testosterone propionate. 
Green and Morgan 17 obtained no effect from injections of progesterone in 
tuberculous male guinea pigs Lune, 18 m a recent unpublished study, using in- 
bred rabbits of low, genetic resistance to tuberculosis found that estrogen uni- 
formly retards the progress of the disease at the site of inoculation, in the drain- 
ing lymph nodes and in die internal organs That the rabbits injected with 
estradiol were actually under the physiologic influence of estrogen was demon- 
strated by the fact that the uterus of the estrogen-treated rabbits weighed much 
more than the uterus of the corresponding litter mates, which had not received 
the hormones He concludes, therefore, that estrogen increases resistance to 
tuberculosis 

In similar experiments performed on highly inbred rabbits of high geneac 
resistance to tuberculosis, with the purpose of determining the effect of corpus 
luteum hormone on the progress of the disease, the following observanons were 
made To obtain a continuous, natural corpus luteum effect, experimental animals 
receivedTrom 0 02 to 0 1 mg of chorionic gonadotropin intravenously every tenth 
day, and a control group received none It was found that, m the majority of 
instances, the presence of corpus luteum or corpus lutea cells in the ovaries was 
associated with an enhancement of the tuberculosis at the site of the moculanon 
and m the internal organs, as compared with the untreated controls Furthermore, 
the number of organs to which the disease has spread was markedly increased in 
the rabbits treated with the hormones as compared with the controls It is note- 
worthy that the intensity of development of tuberculin sensitivity was conspicu- 
ously retarded in the animals under the influence of corpus luteum hormone, 
since it has been shown previously that, in rabbits of low genetic resistance to 
the disease, the development of tuberculin sensitivity in response to heat-killed 
tubercle bacilli is markedly slower than in animals of high genetic resistance. 
It is clear that the presence of corpora lutea in the ovary is associated, not only 
with an enhancement of the tuberculous process and acceleration of dissemina- 
tion of the disease, but also with a fundamental alteration m the response of the 
animals to the infection in the direction of increasing susceptibility If these hor- 
mones exercise similar effects in the human being, one may expect that, during 
the estrogen phase of the menstrual cycle, the progress of tuberculosis should be 
retarded, whereas, during the corpus luteum phase of the cycle, dissemination of 
the disease would tend to be accelerated Likewise, in the first month of preg- 
nancy, when the corpora lutea are most active, the disease would tend to spread 

These experimental studies tend to confirm the clinical impression 
that has developed from observing the influence of pregnancy on 
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tuberculosis They also give a doe to some of the confusing factors 
that plav a part in tuberculosis complicated by pregnancy That other 
factors are present there seems little doubt Pregnancy, in itself, in- 
duces physical and mental stress and strain and, if our present concept 
of the treatment of tuberculosis is correct, these additional factors of 
Kress and strain predispose to the activation or reacavadon of a latent 
or healed tuberculosis 

It is generally accepted that a nutritional factor is associated with 
resistance to tuberculosis Nausea and vomiting in the early months 
of pregnancy may be severe enough to interfere with normal nutri- 
tion and thus could be a factor in the reactnaoon of a latent tuber- 
culosis In my own experience clinical evidence tends to support this 
theory Nausea and vomiting not only affect nutrition but cause loss 
of sleep and rest, thus contributing additionally to the reactivation of 
> latent tuberculosis 

That the rising diaphragm, during the latter months of pregnancy, 
has a beneficial influence on the course of the tuberculosis is bome 
out by clinical experience, as is the claim that its sudden descent, fol- 
lowing delivery, has a deleterious effect 

Various chemical changes m the blood during pregnancy have been mennoned 
15 having an untoward influence on the course of the tuberculosis. The most 
“Msble among them is blood calcium bat at the present tunc there is no valid 
Proof that a calcium deficiency contributes to the lowering of resistance to the 
“bode bacillus: The high blood cholesterol associated with pregnancy has been 
“pgoted as a factor bur m other conditions in svhich hypcrcholestenncmla is 
pieser. i. there is no demonstrable increase in susceptibility The view has been 
“pressed that the lota of fluid such as blood and milk, during and after deliver}-, 
erp lamr the increase in tuberculous activity which may occur at that Dmt 
uuercnlln anergy which is said to occur in pregnancy has been suggested os a 
acT °r In the reactivation or progression of tuberculous this evidence, however 
rather Inconclusive The long muscular strain, loss of blood and exhaustion 
5?«aated wuh a long labor may well be a factor in the reactivation of a latent 
ybrrculosis. Jamison 1 ' has suggested that increase in the capillary permeability 
“^aated with pregnancy might have a possible deletenons effect upon the tuber 
r™? Homan. The capillary permeability increases up to oboor the seventh 
of pregnancy and then decreases toward the end of gestation, only to 
• sudden rise that attains its highest pomt on the third and fourth day 
Sy'Pattum. ft has been suggested that the proteolytic ferment concerned with 
rn volution of the uterus may set in the same way and cause a rcacorauoa 
* tfbereulasts, with softening of the focus. 

In view of all of these factors that might influence tuberculosis in 
Tf Pregnant \t oman, it is surprising to find that adequately treated 
yPwcnlosis withstands pregnancy well Omsteen and Co mat,*” re- 
runs on the influence of pregnancy on pulmonary tuberculosis, 
eport a group m -uhich eight} -fise tuberculous pregnant patients 
/.* te studied Of these, thirty -one {36 per cent) died, in fifteen 
° P«t cent) the tuberculous process was ummprmed or pro- 
® CSc< h ”nd in thirt}-nme (46 per cent) it improved In other words. 
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54 per cent of their patients died or did poorly These findings alone 
seemed to indicate that pregnancy has a deleterious effect on tuber- 
culosis, but in comparing these statistics with those of a group of 
female patients with tuberculosis uncomplicated by pregnancy they 
found that in the latter .group 33 per cent died, 31 per cent were 
unimproved and 36 per cent were improved They concluded there- 
fore that the pregnant woman with tuberculosis stands as good a 
chance as her nonpregnant sister They went further and classified 
the group of cases, not only as to the extent of disease, but also as to 
type of disease and concluded as follows, “All our deaths in the 
pregnant senes at the Seaview Hospital were in the caseous-pneumonic 
group On the other hand, in the resolving, exudative and chronic 
productive group, m which the prognosis is better and usually good, 
there were no deaths in the hospital m thirty-four such cases, and all of 
these patients were discharged improved Pregnancy had only a minor 
effect on the prognosis of the disease in the caseous-pneumonic group, 
for which it shortened the usual span of life, compared with the non- 
pregnant group ” In a subsequent study of eighty-two pregnant, tuber- 
culous women by Omsteen and Epstein, 21 there were fifty-nine cases 
of caseous-pneumonic tuberculosis, eight cases of resolving, exudative 
tuberculosis, and fifteen cases of chrome, productive tuberculosis 
There were ten deaths, all of which were in the cavity type of dis- 
ease Collapse therapy was done in forty-seven out of forty-nine cav- 
ity cases In twenty cases in which the cavity was closed with pneu- 
mothorax therapy the women were discharged from the hospital with 
negative sputum Among thirteen women in whom the cavity was not 
collapsed by pneumothorax, rune died, in one the tuberculous process 
progressed and in three it was unchanged In fourteen cases in which 
thoracoplasty was done, thirteen patients were discharged with ar- 
rested cases of pulmonary tuberculosis and one case was unchanged 
In the remaining twelve cases, no surgical treatment was used and one 
patient died, m five the condition was unchanged and in six it was 
improved In the eight cases of resolving, exudative tuberculosis, all 
of the women were discharged with negative sputum In the fifteen 
cases of chrome, productive tuberculosis, all patients were discharged 
with negative sputum On the basis of the above, Omsteen and Covnat 
conclude that pregnancy has no influence on the course of pulmonary 
tuberculosis, and that the prognosis depends upon the character and 
control of the pulmonary tuberculosis, not upon the complicating 
pregnancy The death rate among eighty-two tuberculous, pregnant 
women was reduced, with the aid of collapse therapy, to 12 2 per cent. 

Mariette, Lawson and Litzenberg, 22 reviewing twenty years’ experi- 
ence in the management of pregnant tuberculous women at the Glen 
Lakes Sanatorium, in which they have had ninety-six full term preg- 
nancies in eighty-six tuberculous women, with a mortality rate of 
. — A 8 3 per cent, which compares favorably with a mortality rate of 
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39 per cent in nonpregnant tuberculous women in the age group 18 to 
39 years, concluded that treatment of the pregnant woman with 
tuberculosis by modem methods of combating the disease, together 
with good prenatal care, apparently offers her as good a chance of 
recovery from her tuberculosis as though pregnancy did not exist. 

MANAGEMENT OF THE PREGNANT TUBERCULOUS WOMAN 

Before going into the details of management of recognized tuber- 
culosis complicated by pregnancy, the importance of unrecognized 
tuberculosis should be stressed It is in this group that so many of the 
pathetic cases fall, in which a pregnancy is followed by a rapidly pro- 
gressive and fatal tuberculosis An appreciation of the high incidence 
and mortality of tuberculosis during the childbearing age should make 
the obstetrician tuberculosis conscious The following case is a good 
example of the dire results of unrecognized and untreated tuberculosis, 
associated with pregnancy 

The patient was white and gave a history of having had a "spot on her lung" 
■t 19 yens of age, which was said to have healed. She was married sis years later 
and rwo jears thereafter became pregnant. She went through her pregnancy nor 
mally except that she felt that it rook a great deal out of her Following delivery 
she faded to regain her itrength and contmned to lose weight and had an after- 
noon fever with cough and sputom A chest x ray at that time showed extensive 
tuberculosis of an acute, exudative type and shortly thereafter she developed a 
hematogenous dissemination and died. 

Had this situation been appreciated early during the pregnancy, the 
end results might have been prevented Most experienced obstetricians 
have observed this same sequence of events, and that is why so manv 
obstetricians favor interruption of pregnancy when associated with 
■ tuberculosis 

At this time, when so much is written about the prenatal care of 
Patients, the importance of some form of roentgen examination of the 
chest as a method of finding tuberculosis cannot be too strongly 
stressed A roentgen examinauon of the chest of the pregnant xxoman 
15 just as important as the routine AVassermann test and, with the 
modem methods of examination, just as simple and economical The 
Physical examination alone is no longer considered adequate to rule 
° nt the presence of significant pulmonary tuberculosis The 14 b} 17 
mch celluloid film is undoubtedl) the best, but also the most expen- 
m' c i method of chest roentgenography Any of the accepted miniature 
mtn photofluorographic methods arc quite satisfactory and quite 
economical The fluoroscope also is of value, but it has a number of 
niiadvantages, namelj, visual limitation, the personal equation and the 
“Clt of a permanent record AVhen a routine roentgen examination of 
me chest becomes a part of a prenatal examination, xi c will hai c gone 
3 long way toward controlling the problem of tuberculosis and preg- 
IUnc y. because it has been yell shown and is generally accepted that 
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a patient with recognized tuberculosis, if the disease is rigidly treat 
tolerates pregnancy well 

The management of tuberculosis complicated by pregnancy 
dependent upon a number of factors The first is the extent and tj 
of disease A woman with known tuberculosis, whose disease has b 
arrested for a period of from three to five years and is not too ext 
sive, can usually stand pregnancy without difficulty She should, he 
ever, be under medical supervision during the entire course of . 
pregnancy and for at least a year thereafter, and her disease should 
followed by serial chest roentgenograms For those who develop 
are found to have active tuberculosis, or so-called exudative forms 
tuberculosis early in their pregnancy, the question always comes up 
to whether or not pregnancy should be interrupted At the pres 
time a hard and fast rule should not be made The general trenc 
certainly away from abortion, and it should be brought out that 
therapeutic termination of a pregnancy in a tuberculous woman is i 
without danger All of the many factors should be carefully weigl 
before any conclusion is reached If the disease is recognized early 
the pregnancy, it is perfectly reasonable to put the patient on tre 
ment and observe her for a period of from four to six weeks befor 
decision is reached 

A general rule for the management of tuberculosis complicated 
pregnancy is that the disease should be treated much more ngu 
than the uncomplicated case For instance, if there is a question of i 
induction of pneumothorax or some other collapse procedure, pri 
nancy should force the indication, rather than delay it 

In the acute, caseous, pneumonic type of tuberculosis, m wh 
pregnancy is discovered early, I have in the past made a practice 
advising interruption of the pregnancy However, I have frequen 
seen that, in spite of interruption of the pregnancy and the indued 
of some form of collapse, the disease has progressed, perhaps m< 
rapidly than it would have otherwise If patients are past the th 
month in their pregnancy when tuberculosis is discovered , intern 
tnon is rarely, if ever, justified The disease should be treated rigid 
some form of collapse therapy instituted if it is possible or feasifc 
and the patient allowed to go to term It is amazing how well pauei 
with far advanced pulmonary tuberculosis tolerate pregnancy T 
condition will frequently improve, or, at least, remain stationary, di 
mg the latter months and the patients will go through labor normal 
A percentage of them will take a downhill course several months 1 at 
but it should be emphasized that this is the natural course of the d 
ease and not necessarily a result of the pregnancy 

Bed rest with adequate nutrition, supplemented by the various o 
lapse procedures, such as pneumothorax, phrenic nerve interrupti 
and thoracoplasty when indicated, forms the basis for the present d 
management of tuberculosis It has been adequately demonstrated tl 



PREGNANCY AND TUBERCULOSIS 


1461 


tuberculosis when complicated by pregnancy, if properly treated, be- 
haves about as well as though pregnancy had not occurred 

At the present writing, there is no chemotherapeutic substance that 
has been accepted as being of value in the treatment of tuberculosis, 
whether it is complicated by pregnancy or not. The drugs of the 
sulfone group are, at the present time, too toxic for clinical use In 
the field of antibiotics the future is pregnant with possibilities, but 
there is as yet no substance of proved, clinical value 

In dealing with pregnancy that is complicated by tuberculosis, the 
question usually arises as to whether or not early induction of labor or 
cesarean section is advisable. From the standpoint of the phthisiologist, 
labor and delivery should be made as easy and short as possible by 
whichever method, m the opinion of the obstetrician, is the least 
shocking and in which there is the least amount of trauma to the 
patient. In our experience patients generally have been allowed to go 
to term and deliver normally, with tbe exception of the use of mid or 
outlet forceps. A general anesthetic, particularly m open cases of 
tuberculosis, is inadvisable. Caudal anesthesia fulfills the indications 
and has been quite satisfactory when employed 

CONCLUSIONS 

1 Statistical evidence indicates that more than an accidental relanon- 
S "’P msts between childbearing and the high tuberculosis incidence and 
mortality rate during the childbearing period of women. 

2 A high percentage of tuberculous women associate the onset of 
their tuberculosis with a pregnancy The prenatal clinic is a better 

average agent for tuberculosis case finding 

3 Two groups of factors associated with childbearing may influ- 
ence the course of tuberculosis (a) Specific. Estrogen has a favorable 
influence and progesterone an unfavorable influence on resistance to 
tuberculosis m experimental animals (b) Nonspecific. Lack of rest, 
mod and sleep may result from pregnancy and its complications and 
Wcrt an unfavorable influence on tuberculosis. 

4 The prognosis of tuberculosis complicated by pregnancy is more 
dependent on the control of the tuberculosis than on the associated 
Ptegnancy 

5 Even though the consensus is that pregnancy is an added hazard 
0 tuberculous woman, the indiscriminate intemipnon of preg- 
nj ucy, because of tuberculosis, does not seem to be justified 

° With adequate treatment most patients with tuberculosis tolerate 

"ttgnanc} uell 
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RECENT ADVANCES IN THE MANAGEMENT OF THE 
SYPHILITIC PREGNANT WOMAN 


Herman Beerman, M D., Sc-D (Med ) * 
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Norman R Ingraham Jr , MX) f 


Prevention and treatment of syphilis in the pregnant woman, one 
of the most efficient approaches of the public health movement to 
control this disease, has made many advances in the past decade. 
Within a relatively short time case finding has been stimulated by the 
enactment in various states of premarital and prenatal examination 
laws, a better unders tanding of the fundamental principles of treat- 
ment of the syphilitic pregnant w oman have been attained, new drugs 
and methods of treatment have been introduced, and the diagnosis of 
syphilis in the infant has been placed on a more or less sound founda- 
tion As a result of these advances, practitioners now have at their 
command practical means for elimination of congenital syphilis 


PATHOGENESIS OF SYPHILIS IN THE PREGNANT WOMAN 


In order to properly treat syphilis in pregnancy it is necessary to 
know the pathogenesis of the disease in the pregnant woman There 
n now general agreement that syphilis is practically exclusively trans- 
mitted to the fetus by the mother This view is based on the follow- 
mg advances in our knowledge of this subject 

1 The mother, if not infected at the time of conception, may read- 
fly be inoculated via the uterine cavity She is invariably infected, 
therefore, when her child is diseased 

2 The mother has positive blood serologic reactions for syphilis 
or some other evidence of the disease in almost every case in which 
the child is infected x 

3 Most evidence seems to show that the fetus is infected in the 
a tcr months of pregnancy and not close to the time of conception 


From the Department of Dermatology and Syphdology School of Medicine 
the Institute for the Control of Syphilis, University of Pennsylvania (John 
11 Stokes, MD, Director) 
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These facts may be summarized as follows ( a ) Spontaneous abortion 
(prior to the fourth month of gestation) occurs with about the same 
frequency among syphilitic and nonsyphihtic mothers Similarly, late 
miscarriage has a noticeably greater incidence among known syphilitic 
parents ( b ) Antepartum therapy for syphilis can assure the birth of 
a healthy infant in almost 100 per cent of cases, if it is continued 
throughout the later half of pregnancy only ( c ) No embryo which 
contained spirochetes has been shown prior to the sixteenth week of 
fetal life (cf Hoffmann, Dippel 2 ) Histologic changes in the embryo 
suggestive of syphilis have been described prior to the fourth month 
but Spirochaeta pallida has not been found, which must cast some 
doubt on the syphilitic nature of these lesions (d) Syphilitic skeletal 
changes have not been shown to occur prior to the sixth lunar month, 
which would indicate that infection of the fetus had occurred not 
earlier than the fourth lunar month 3 

The maternal portion of the placenta may be infected as a result of 
the occasional showers of Spirochaeta pallida which gams access to 
the blood stream of the mother, as in any active syphilitic infection 
In general, the more recent the mother’s infection with syphilis, the 
longer, more intense the bouts of spirochetemia and therefore, the 
greater the chance of infection of the fetus 4 

DIAGNOSIS OF SYPHILIS IN THE PREGNANT WOMAN 

The pregnant woman with syphilis is usually unaware of her infec- 
tion If history alone is depended on, about 90 per cent of the cases 
would be lost It is not only because of poor observation on the part of 
the mother that she may not know she is diseased, but because the early 
manifestations themselves may be rather insignificant the initial lesion 
may be on the cervix, labial lesions may be small and painless, or no 
lesions may appear at any time, and pregnancy may have a definitely 
modifying effect on the development of the florid lesions Accordingly, 
routine blood testing of all pregnant women, as recognized in the 
prenatal blood test laws, becomes a matter of great moment Various 
authors have found signs, symptoms or history of syphilis in 25 to <54 
per cent of mothers The points in the history which Ingraham (1935) 
found to be of greatest value were (1) treatment prior to pregnancy 
(4<S per cent), (2) occurrence of late miscarriage or neonatal death 
m earlier pregnancies (35 per cent), (3) story of symptoms sugges- 
tive of syphilis (25 per cent), and (4) syphilis m other members of 
the family (21 per cent) Diagnostic physical signs of syphilis were 
present m the mother in only 10 per cent, but there was suggestive 
evidence in an additional 1 3 per cent 

The serologic tests on syphilitic pregnant women null give results 
depending on the age of the syphilis in the patient The earlier the 
infection, the higher the proportion of positive results Young women 
are more likely to have an untreated recently acquired infection in 
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which positive laboratory findings are readily obtained The serologic 
sy P ll ! hs 316 generally reliable. The strongly posiove serologic 
Meson in the pregnant woman, verified on repeaaon, is diagnostic 
me disease. Women with doubtful or weakly positive serologic re- 
actions during pregnancy with no other evidence of the disease and 
'gative history will in the majority of cases show no evidence of 
sypruhs, even on prolonged stndy This is not different from the same 
non when doubtful reactions are encountered in nonpregnant 
t ,- v " ,1 viduals m whom the disease is never proven. Stokes and 
th r i am j ^r° m the Philadelphia General Hospital material, 

the diagnostic error m terms of positive reactions from causes 
f , acQve syphilis based on follow-up of the infants of these 
eated mothers was less than one per cent 

he question of biologic false positive reactions m syphilis has had 
OBI** n KenC < ^ lscnss,on 111 rhe literature (Beerxnan 0 ) Spicgler found 
k 0 45 per cent positive reactions among 6580 patients. In the 1934 
olo gy conference, the standard tests with the exception of the Hm- 
n0 suc ^' tenons in fifty-four panents. The Hmton test 
dd a r vcr ^ small number of such reactions. Kandler m 1940 con- 
n “ '“ from an experience of 10 354 pregnant women, that there is 
teui' n nCC t ^ at P re f0 1:lnc y impairs the sensitivity or specificity of the 
Our experience concurs with this conclusion. 
m " VieW re ' aave reliability of the serologic tests for syphilis 

fo flrCg ?.o nCy ' the P racQce of performing routine blood serologic tests 
viar*^" 1 1S ° D cvcr > r Pregnant woman at the time of her first prenatal 
Uen 21 13 required by many states, has uncovered a number of pa- 
^ 13 latent syphilis and has given us the first reliable data on 
basJr C1 ^ CnCe s ypl l, l |i m the pregnant woman. One such survey, 
tio °v routine antepartum blood tests on the genera] popula- 

blood* ™ CW J crse T s b ow rd 1 19 positive results. The raking of a single 
a y tcst at the time of the first prenatal visit, as desirable and vaki- 
ls 03 Jt *S| will not uncover all syphilis in pregnancy Syphilis maj 
-Ouired at the tame of conception, or even m the later months of 
T^soaoey Such women may or may not present symptoms, depend- 
norr!!^ 00 ! ^* e duration of their infections and the development of the 
neca * c mica * course of their disease, prior to delivery Therefore, a 
tvph'T' scroIo S !C reaction early in pregnancy should not exclude 
j ws, especially if suspicious signs develop at a later date. To un- 
ha r all these cases, it is recommended chat every pregnant woman 
^ m addition to the blood test at the tame of the first prenatal 
h a repetition of this test at or near term. 


fnr the 


TREATMENT OF SYPHILIS IN PRE6NANCY 

Cord iVT P 231 two decades, numerous authontics Orillia ms 1920 Mc- 
Oau , Jems and Cooke 1930, McKelvey and Turner 1934, 

s et al 1934, 1936, Ingraham 1938, Halloran 1939, Dili, Sander 
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In the treatment of the syphilitic pregnant woman, the dosage of 
the arsenical need not exceed 0 45 gm of 
equivalent amount of arsenoxide Because of the confh g 
tamed by different observers with mapharsen, it is bento use it m 
dosage up to 0 05 gm every five days (Auchan WO,’ Minmch 
1941,* Castollo et al 1939,° Soule and Bormick 1943 ) It is w t 
too late to begin treatment for syphilis m pregnancy , 

ments in the latter months of pregnancy may mean reasonable 

tween a syphilitic and nonsyphdinc baby If t «e y should 
doubt that the mother is cured of her disease a svp amount of 

be treated during every pregnancy irrespective * 
treatment received previously and irrespective o . ?nd^:he test of 
status. For many years the effective treatment o >"P essential and 
clinical cure has been such that this dictum h cccss 0 f some 

almost utuformly taught and followed The app eradicating the 

of the more mreWe methods of therapy m 
syphilis from the patient leave serious doubt as 
is alrvayB necessary It is still good practice, how 
subsequent pregnancy if in doubt. t of csr ly acquired 

One of the more recent advances in the trea , CmaDhar- 

syphilis is maistve dose chemotherapy with e a method 

sen, dichlorophenarsine ^hlond^ **£££>£ This 
or by a sjrmge teebme and fever muucea \ yp based 

has been tried in the pregnant woman an method^ have ap- 

on small numbers of cases of the efficacy Rattncr 1943,” 

P^red (Sadusk and Shaffer 19«£ ^ B-e^hn 1942 Ra «er « 4T_ 

Spener, Weder Thomas and AsbnJ l ™> treatment of 

workers found that massive mapharsen th ' ' ve cvcc l- 

earlj infectious syphilis pnor to the ^ngX^tfo panents 
lent results since there was only one M or indicated because of 

» treated We feel that mo« conservative treat- 

*c excellent results normally obtained increased risk to the 

TOent and especially penicillin, as 'well , mttents treated, 

mother (fand encephalopathy, one case in f ^S s Ce " s ^ 

Speiser ct ab, 1945) when the more intensive methods arc used 

CONTROL OF TREATMENT REACT.ONS TO ARSENOTHERAPY 
■ w , for syphilis should be accompanied b) 

y urinalyses and blood , c t lclt om complaints 

»<* inspection b> a phys.c.an should be made to e *ctta» « corn £ dnc s 
ram the patient which indicate circtilatoiy treatment 
ms ufficiencj With careful attention to detail reactions 
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have been found to be infrequent and for the most part inconsequen- 
tial An extensive literature has accumulated on the subject of treat- 
ment reactions in syphilitic pregnant women, and a small number of 
deaths usually from acute hemorrhagic encephalopathy associated with 
arsenotherapy have been reported (Ingraham 1939, 10 cf Moore 1939,” 
Plass and Sacks, 1942, 18 Kennedy and Henmngton, 1943 19 ) 

It is difficult to set arbitrary rules to cover all complications of 
syphilotherapy when they arise Individual case problems should be 
decided upon only after competent obstetrical and syphilologic con- 
sultation One of the problems with acute hemorrhagic encephalopathy 
has been its simulation of the comas and convulsive states of the tox- 
emias of pregnancy, and failure of recognition of the true situation 
until it was too late or untd death had actually occurred A constant 
awareness of this possibility is essential We believe that, in general, 
treatment should be withheld until competent appraisal of the situa- 
tion is possible under the following circumstances (1) if the woman’s 
blood pressure, which has been normal, increases to exceed 150/100, 
(2) if vaginal bleeding, hematuria, purpura or other hemorrhagic phe- 
nomena (hematopoietic injury) occur, (3) if there is jaundice or 
other evidence of liver damage, (4) if severe headache, visual disturb- 
ances or other evidence of central nervous system involvement become 
manifest (hemorrhagic encephalopathy), or (5) if the woman reports 
with a temperature of more than 100° F 

TREATMENT OF THE PREGNANT SYPHILITIC WOMAN WITH PENICILLIN* 

If the preliminary results with penicillin in the prevention of con- 
genital syphilis are borne out by our rapidly accumulating knowledge, 
this drug may supplant all others in the treatment of the syphilitic 
pregnant woman Thus far, our information is limited to data col- 
lected from relatively small numbers of women, largely with sympto- 
matic early syphilis Whose infant offsprings have been followed for 
periods of a year or less postnatally The bulk of the problem, namely 
the effect of penicillin on the pregnant woman with latent syphilis of 
unknown duration, remains largely an untouched field On the other 
hand, the highest percentage of syphilitic babies come from women 
whose disease is of recent origin and it is a reasonable assumption that 
treatment which is effective in preventing the transmission of the 
infection m its severest form from mother to fetus will be equally 
effective m preventing the passage during the latent and late stages 
of the disease 

We would like first to present a case report, illustrating in detail 
the actual response of early syphilis in pregnancy to penicillin and 
then to discuss the present status of our knowledge of the use of this 

• The work described in this section was done under a contract, recommended 
by the Committee on Afechcal Research, between the Office of Scientific Research 
and Development and the University of Pennsylvania 
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drag to prevent congenital syphilis. This case was presented in part 
r ° m our ori g ul *l article on ‘Penicillin in the Prevention 
h L CaQnCnt Syphilis/ 20 but considerably more data 

have been collected since this publication and the woman has gone 
through another pregnancy 

Secondary Syphilis wlfh Pr»gnancy Traafad wdh Panlcflllri Sacond Pragnancy On» 
aar Lafar without TrMtmant Both Children Normal — M. a Negress. 29 yean 
°* fl ^ e ’ m the sixth lunar month of her fourth pregnancy when she re- 
Pptted to the prenatal clinic of the Philadelphia General Hospital December 15, 
WJ with secondary syphilis. Two previous pregnancies in 1940 and 1942 re 

RESUtTS following penicillin therapy in secondary syphilis with 

PREGNANCY 




^^ vc h’ had been delivered by caesarean section because of cephalopelnc An- 
^^^Portion, A third pregnancy resulted In an abortion in February 1943 The 
^ . dt Jtttion 0 f her syphilis was unknown, but her presenting symptoms coo- 
tph* °' J maculo-papular eruption scattered over the thorax and estreminet. 
Papules at the angles of her mouth and numerous small condylcrmata lata 
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on the vulva which revealed numerous Spirochaeta pallida to darkfield examina- 
tion It was assumed that her infection was acquired in the early months of 
the pregnancy and was not more than of two or three months’ duration She 
was admitted to the Hospital of the University of Pennsylvania on December 15, 
and started on treatment with sodium penic illin 25,000 Oxford units every four 
hours intramuscularly at 8 30 am on December 16 The drug was dissolved in 2 
cc of distilled water for administration The course from then on is shown in 
the accompanying outline 

The method of treating the syphilitic pregnant woman with penic- 
illin has been borrowed largely from published experience with the 
treatment of early syphilis m the adult 1 The material about to be 
presented in the discussion represents the studies of the Syphilis Penic- 
illin Panel of the Hospital of the University of Pennsylvania with 
forty-nine syphilitic pregnancies treated with penicillin between No- 
vember 19, 1943 and May 26, 1945 

The initial clinical response seen m the case presented is similar to 
that found in the treatment of all patients with early syphilis with 
penicillin Spirochaeta palhda is seldom demonstrable in the open le- 
sion for longer than twelve hours after the institution of treatment 
and the lesions themselves are ordinarily completely healed before 
treatment is completed (l e , within a one week period) This patient 
exhibited a moderate febrile Herxheimer reaction, her temperature 
fluctuating between 99 ° F and 101° F for the second and third day 
of treatment. This is likewise an almost uniform occurrence in preg- 
nant women with early syphilis as with all cases of freshly acquired 
syphilis treated with penicillin 

The therapeutic shock at the commencement of treatment in the 
pregnant woman with early syphilis may occasionally, in our experi- 
ence, be harmful to the fetus Accompanying the febrile reaction a 
large percentage of our cases have had abdominal pain, gastrointes- 
tinal disturbances and m an occasional instance, symptoms of threat- 
ened abortion, with lower abdominal cramps and vaginal bleeding One 
of the women in this series miscarried during the course of treatment 
and in another instance it was necessary to stop the treatment entirely 
and to continue therapy some weeks later after symptoms of threat- 
ened miscarriage had subsided These various occurrences, though 
certainly not a contraindication to the treatment of the syphilitic 
pregnant woman with penicillin, have made us feel that reduction of 
the initial dosage is desirable for at least the first forty-eight hours 
The dosage should be reduced by approximately three-fourths for the 
first day of treatment and by one-half for the next day, to be con- 
tinued m full dosage on the third or fourth days and for the remain- 
der of the course We have not seen any complications from pen- 
icillin occurring m the latter half of the penicillin course 

Our experience would indicate that a total dosage of either 1 2 
million or of 2 4 million Oxford units of sodium penicillin is satis- 
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factory both to prevent infection of the fetus and to core the disease 
w the mother This total dosage is preferably given in individual in- 
jections intramuscularly of 20 000 units (for 1 2 million unit courses) 
or of 40,000 units (for 2 4 million unit courses), every three hours 
Specifically, if a 2 4 million umt total dosage were decided upon and 
the individual doses were reduced during the first forty-eight hours, 
the woman would then receive 

10.000 Oxford units sodium penicillin intramuscularly every three hour* 
for 8 doses, followed by 

20000 Oxford units sodium penic illin intramuscularly every three hours 
for 8 doses, followed by 

40.000 Oxford unit? sodium penicillin intramuscularly every three hours 
for 54 doses. 

The total treatment course would occupy from eight to tune days 
If it were desired to shorten the course then dosage per injection on 
the last day or nvo could be increased We, however, prefer the longer 
course and the higher dosage (ue., 2 4 million Oxford units) since we 
believe that the pregnant syphilitic woman should be given every pos- 
sible chance to gave birth to a healthy child and that there should not 
be unnecessary risks resulting from reduced dosage or foreshortened 
courses The only penicillin failure we have experienced thus far in 
che sense that the infant was infected in treating a woman with early 
Whilis, has been, in a patient who received 1.2 million Oxford units 
of sodium penicillin in a period of four days. This mother had the 
combined disadvantage of the lower dosage and the shorter interval 
°f treatment. She was not cured of her syphilis, relapsed infectjoush , 
a °d transmitted the disease to her infant at about the time of dehverv 

The above data indicate the degree of success we have had thus 
far with the treatment of the pregnant syphilitic woman to prevent 
congenital syphilis Twenty-seven of the women treated hate thus 
f ar been delivered and their babies have been followed for periods of 
two months to more than a year postnatallj Repeated physical ex- 
fmmanons, blood serologic tests and roentgenograms of the long bones 
nave failed to reveal evidence of syphilis jn any except the one case 
above mentioned These results, in the neighborhood of 95 per cent 
satisfactory, are at least as gooi m fact, better than the a\erage ob- 
tained with other modes of treatment. 

ft will be noted m the case report that the patient was still sero- 
Positwc at term A negative blood serologic reaction for syphilis b* 
Jbe tune of delivery is not essential to the birth of a healthy infant 
* n fact, m only seven instances, among the forts pregnant women in 
0Ur senes who have thus far been earned through to term, was the 
Others blood negative at the tame of birth of her child Thim -eight 
Per cent of 0 ur apparently health} infants also had posrtnc cord and 
nc onatal Wassermanns These umformh rcsened to negarne in most 
dances the age of three or four weeks so that thc\ apparently 
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represented a transfer of syphilis reagm from mother to child rather 
than infection of the fetus 

Whether penicillin will traverse the placental barrier and cure an 
already infected fetus is still a matter for speculation Penicillin has 
been shown to permeate the placenta at term and has been recovered 
from the newborn infant when the mother has been treated during 
labor 22 

Of more interest from our standpoint, however, is the question of 
permeation of the placenta from the fourth to the ninth lunar months, 
smce the fetus may be infected at any time during this period and 
since previous studies have shown that the permeability of the pla- 
centa is not uniform throughout the pregnancy Some of our women 
have been treated prior to the sixteenth week, the majority between 
the sixteenth and thirty-second week, but a few later than the thirty- 
second week, all with uniformly good results This suggests clinically 
that penicillin may readily permeate the placenta during all the latter 
months of the pregnancy though we cannot be certain of this point 
without a considerably longer period of study 

The fact of greatest interest, perhaps, m the case reported is that 
the patient has completed a second pregnancy, approximately sixteen 
months after receiving her course of penicillin for early syphilis and 
that preliminary investigation of the infant at least, covering a period 
of twelve weeks postnatally, indicates that he is normal If a single 
course of penicillin will cure syphilis to the extent that we may dis- 
regard the long-established and much reiterated dictum of re-treat- 
ment m ever}' - pregnancy once syphilis is established, we will have 
made a great step forward in the management of the syphilitic mother 
It will take many more cases to establish this fact, but the present in- 
stance is at least very encouraging 

EVALUATION OF THE EFFECTIVENESS OF TREATMENT IN THE 
SYPHILITIC PREGNANT WOMAN 

In the last analysis, the effectiveness of antisyphihtic treatment of 
the pregnant woman is indicated by the presence or absence of syph- 
ilis m the newborn or the lack of adverse effect of antenatal treatment 
on fetal mortality The consensus of recent contributions to this latter 
problem is that no definite fetal mortality rate could be associated with 
adequate antenatal therapy for syphilis 28 With regard to diagnosis of 
syphilis in the newborn, most recent studies agree that the cord blood 
has little true diagnostic value, and cannot be depended on to decide 
whether or not the offspring of the syphilitic mother is infected It 
may contain syphilis reagm and give a positive serologic test m the 
normal infant of a seropositive syphilitic mother, it may be negative 
even though the infant is diseased This circumstance is not peculiar 
to the cord blood, but is equally true of the infant’s blood during the 
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neonatal period The cord or neonatal blood test result on the new- 
born is of value largely as a baseline for future determinations As the 
nesult of a survey of the literature and numerous personal observa- 
tions, we believe the offspring of the syphilitic mother may be con- 
sidered to be infected when 

1 Sptrochaeta pallida is demonstrated m skin or mucous membrane 
lesions or in scrapings from the umbilical i cm (Ingraham ') 

1 The blood serologic reactions of the tests for syphilis are strongly 
positive on repetition after the third month of life Prior to the 
third month, m the absence of clinical symptoms it is difficult to 
establish a definite diagnosis without a knowledge of the mother’s 
and infant’s serologic reactions at birth and without the use of 
quantitative titered tests If such information is available then the 
following additional criteria for diagnosis are applicable m deter- 
mining infection of the infant. 

(a) The titer of the blood serologic reactions of the newborn child 
is significantly greater than that of the mother (or posituc 
"hen the mother’s reactions arc negative) 

(h) The nter of the infant’s blood serologic reactions rapidly in- 
creases after birth (or reactions negative at birth subsequently 
develop a sustained positivity) 

’ A properly interpreted roentgenogram of the long bones in a sero 
positive infant during the first eight weeks of life which shows an 
unquestionable (preferably advancing) osteochondritis with or with- 
out periostitis (Ingraham, Shaffer, Spence and Gordon 1941“) 

SUMMARY 

Congenital syphilis can all but completely be prevented by treat- 
I ^ cnc of the syphilitic pregnant woman. The detection of syphilis in 
Pregnant woman is not always easy because of the mcagcrncss of 
'"'-symptomatology of the disease during pregnancy and because of 
‘he faflnre, at times, of the physician to use every available resource 
*' ™s command Since infection of the fetus may occur prior to the 
mth lunar month of pregnancy, the earlier diagnosis of syphilis In 
'he mother is made, the more chance the infant has of escaping infcc- 

l0n ' provided treatment is instituted as soon as the disease is discos - 
ered 

Almost all syphilis in pregnancy is discos crcd by the routine use 
01 'he blood serologic tests. A test early in pregnancy svill detect ante 
^nceptronally acquired syphilis but a repetition of the rest made near 
he time of delivery (seventh to eighth month) anil be necessary to 
IVa? mfectl °ns occurring during the early months of pregnancy 
'hue occasionally there may be false posmte rcacnons In the blood 
J" Pregnancv there is gist as much likelihood of false ncgatisc re sc 
°us. On the as hole, the blood tests arc just as reliable In pregnancy 
v tl other phases of syphilis New methods of blood serologic s 
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(Kahn verification test, etc ) have not eliminated the distrust felt by 
some in blood tests during pregnancy 

Other aids in diagnosis of syphilis in pregnancy are the careful his- 
tory and physical examination These procedures are especially neces- 
sary in cases of seronegative syphilis in pregnant women For prac- 
tical purposes of diagnosis, it is recommended that blood tests be made 
routinely on every pregnant woman early in the pregnancy and that, 
if they are negative, they be repeated later (at term, if not in the last 
months of the pregnancy) 

If syphilis is discovered in the pregnant woman, the possibility of 
the fetus becoming infected depends on several factors The more 
recent the infection in the mother, the more liable is the child to be 
syphilitic The child bom of a syphilitic mother with a negative blood 
serologic test is less apt to be infected with syphilis than is one bom 
of a seropositive mother The amount and land of prenatal therapy 
and the time at which it is instituted in the pregnant woman are fac- 
tors of the utmost importance in the question of transmission of syph- 
ilis from the mother to her offspring Treatment begun at or about 
the fourth month of pregnancy and continuing at weekly intervals to 
total not less than 4 gm of arsenical (neoarsphenamme) or the equiva- 
lent of arsenoxide with or without heavy metal (bismuth subsalicylate) 
constitutes about optimal conditions for the prevention of prenatal 
syphilis 

This type of treatment may be supplanted, in early acquired infec- 
tions at least, by 2 4 million Oxford units of sodium penicillin intra- 
muscularly given in individual dosage of approximately 40,000 units 
each every three hours over an interval of from eight to nine days 
Preliminary results with limited numbers of cases indicate a degree 
of success with this type of treatment at least equal to that obtained 
from the arsenical bismuth regimens The mother is moreover appar- 
ently cured of her disease by this single short course of therapy _ 

Pregnant women tolerate arsenical and heavy metal treatment well 
One must not overlook the fact, however, that these individuals do 
occasionally show serious reactions to the arserucals, and treatment 
should be adjusted accordingly A urine examination and blood pres- 
sure determination before each arsenical injection are of the utmost 
importance The aim of treatment is not to cure syphilis m the preg- 
nant woman but to prevent syphilis m the offspring From this point 
of view, syphilis in pregnancy is early syphilis and the drugs most 
effective in early spyhihs are the strongly spinllicidal drugs The ar- 
semcals, neoarsphenamme (0 45 to 0 6 gm at weekly intervals), maph- 
arsen (0 04 to 0 06 gm at five day intervals) or penicillin (for exact 
dosage see body of paper) may be used in accordance with the physi- 
cian’s convenience Bismuth subsalicylate m dosage of 0 2 gm (about 
120 mg of metallic bismuth) is the heavy metal of choice where it is 
desirable to use this type of drug In the arsenic-bismuth regimen, 
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treatment should be alternating and continuous and it should be so 
arranged that the predelivery therapy be arsenical If treatment is 
begun after the fifth month* it should start with an arsenical. In case 
of reaction* treatment should be individualized 
Examination of the cerebrospinal fluid wherever necessary should 
be deferred until after delivery In all of our services the test is made 
just before discharge from the maternity hospital 
The newer intensive methods of chemotherapy (five day continu- 
ous intravenous dnp and syringe technic emplo>ing multiple injec- 
tions) have not had adequate trial m the treatment of the pregnant 
woman and the dangers of toxicity are not fully worked out. 
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(Kahn verification test, etc ) have not eliminated the distrust felt by 
some in blood tests during pregnancy 

Other aids in diagnosis of syphilis in pregnancy are the careful his- 
tory and physical examination These procedures are especially neces- 
sary m cases of seronegative syphilis in pregnant women For prac- 
tical purposes of diagnosis, it is recommended that blood tests be made 
routinely on every pregnant woman early in the pregnancy and that, 
if they are negative, they be repeated later (at term, if not in the last 
months of the pregnancy) 

If syphilis is discovered in the pregnant woman, the possibility of 
the fetus becoming infected depends on several factors The more 
recent the infection in the mother , the more liable is the child to be 
syphilitic The child bom of a syphilitic mother with a negative blood 
serologic test is less apt to be infected with syphilis than is one bom 
of a seropositive mother The amount and land of prenatal therapy 
and the time at which it is instituted in the pregnant woman are fac- 
tors of the utmost importance in the question of transmission of syph- 
ilis from the mother to her offspring Treatment begun at or about 
the fourth month of pregnancy and continuing at weekly intervals to 
total not less than 4 gm of arsenical (neoarsphenamine) or the equiva- 
lent of arsenoxide with or without heavy metal (bismuth subsahcvlate) 
constitutes about optimal conditions for the prevention of prenatal 
syphilis 

This type of treatment may be supplanted, m early acquired infec- 
tions at least, by 2 4 million Oxford units of sodium penicillin intra- 
muscularly given in individual dosage of approximately 40,000 units 
each every three hours over an interval of from eight to nine days 
Preliminary results with limited numbers of cases indicate a degree 
of success with this type of treatment at least equal to that obtained 
from the arsenical bismuth regimens The mother is moreover appar- 
ently cured of her disease by this single short course of therapy _ 

Pregnant women tolerate arsenical and heavy metal treatment well 
One must not overlook the fact, however, that these individuals do 
occasionally show serious reactions to the arsemcals, and treatment 
should be adjusted accordingly A urine examination and blood pres- 
sure determination before each arsenical injection are of the utmost 
importance The aim of treatment is not to cure syphilis in the preg- 
nant woman but to prevent syphilis m the offspring From this point 
of view, syphilis in pregnancy is early syphilis and the drugs most 
effective in early spyhihs are the strongly spirilhcidal drugs The ar- 
semcals, neoarsphenamine (0 45 to 0 6 gm at weekly intervals), maph- 
arsen (0 04 to 0 06 gm at five day intervals) or penicillin (for exact 
dosage see body of paper) may be used m accordance with the physi- 
cian’s convenience Bismuth subsalicylate in dosage of 0 2 gm (about 
120 mg of metallic bismuth) is the heavy metal of choice where it is 
desirable to use this type of drug In the arsenic-bismuth regimen, 
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treatment should be alternating and continuous and it should be so 
arranged that the prcdelrvcry therapy be arsewcaL If treatment is 
began after the fifth month, it should start tilth an arsenical In case 
of traction, treatment should be individualized 
Examination of the cerebrospinal fluid where’, cr necessary should 
be deferred until after delivers In all of our services the test is made 
)ust before discharge from the maternity hospital 
The newer intensive methods of chemotherapy (five day contuiu- 
ons intravenous dnp and syringe technic employing multiple injec- 
tions) have not had adequate trial in the treatment of the pregnant 
woman and the dingers of toxicity are not fully worled out. 
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PREGNANCY IN DIABETES 
Ross B Wilson, MX) * 


Pregnancy in diabetic patients has in the past caused great concern 
because of the complications innate m all diabetic patients plus the 
added hazards due to or accentuated by pregnancy In the preinsuhn 
era the mortality among pregnant diabetics teas unquestionably higher 
than the average. The advent of insulin has reduced this mortality and 
solved some but by no means all of the problems encountered in the 
management of pregnant diabetic patients Complications stall attend 
simple diabetes and these plus the common hazards of pregnancy and 
childbirth result m an exacerbation or increased frequency of acci- 
dents. 


MATERNAL ASPECTS 

It is not the purpose of this paper to enter into a detailed discus- 
sion of the management of diabetes per se, but to discuss some of the 
problems peculiar to the pregnant diabetic It is generally conceded 
™ m pregnancy standardization of the diabetic condition is more 
difficult than m uncomplicated diabetes. The fluctuation of blood 
'dgar levels in the different phases of gestation as a result of metabolic 
changes incident to pregnancy and the probable effect of the fetal 
P^Kreauc secretion ate well recognized w earlier writings. As a re- 
mlt of the many factors involved it is far more imperative that the 
Pregnant diabetic patient have more rigid supervision bv a physician 
®f*hly trained in the treatment of diabetes than a nonpregnant dia- 
c. Close correlation of the medical and obstetrical care of these 
Fh" 3 mast emphasized 

metuanon of the blood sugar levels and the varying insulin and 
Iso hydrate requirements in the different phases of pregnancy have 
l?* 0 Pomted out. There is reason to doubt that the fetal pancreas 
* fgmficant role in this occurrence. Frequent laboratory studies, 
jr* 1 ?")’ nnnalysis and blood sugar determination, are imperative, 
uiffi™ ^ ^ ad|nstment of insulin dosage by the patient are not 
dabth” v t0 l '' at t * le me dical management of the pregn 


i * — — 'j » ■ — »*■ *•" -- - — w* me pregnant 

ne such that by diet regulation and if necessary insulin ad- 
dit nr l01 ' tl ' Cre 15 maintained a carbohydrate intake adequate for 
) at | ^ nanc y an d at the same time one that maintains a blood sugar 
the f"? 1 approximates the normal and does not create a demand on 
pancreas *° tmke up a dcfic,cncy on the pa” o{ Ac maternal 
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It is Allen’s opinion that since the introduction of insulin the ma- 
ternal mortality in pregnant diabetics has been lowered to the average 
of that m pregnancy uncomphcated by diabetes At the Philadelphia 
Lying-In Hospital only one maternal death occurred in a total of 
forty-one deliveries (since 1938) in patients with diabetes This death 
took place in a patient, Para VIII, as a result of a rupture of the 
uterus during the delivery of a breech presentation after a labor of 
rune hours and forty-three minutes The infant weighed 9 pounds 6% 
ounces There had been adequate control of her diabetic condition 
during this pregnancy and the maternal death was not attributed in 
any way to the diabetes Considering the problem from a maternal 
point of view, numerous investigators have however indicated an in- 
creased incidence of toxemia in pregnant diabetic patients and a tend- 
ency to the production of large babies, suggesting, at least, the likeli- 
hood of difficulties due to dystocia as a result of disproportion In the 
cases reviewed since 1938 at the Philadelphia Lying-In Hospital, eight- 
een of the forty-one dehvenes resulted in babies whose weight was 
8 pounds or over There was maternal toxemia in thirteen of this 
group Miller and co-workers 2 found that a birth weight of 1 1 pounds 
or more was eighty times as frequent in infants of diabetics as m in- 
fants of nondiabetic women Bill and Posey 8 found that mne infants 
out of forty-four bom to diabetic patients weighed 9 pounds or over 
In a series of thirty-one pregnancies occurring m twenty-three dia- 
betic patients reviewed by Lavietes 4 and co-workers, maternal toxemia 
was present in ten There were four cases of hypertensive disease and 
six of preeclampsia Bill and Posey 3 found twelve cases of preeclampsia 
in forty-four diabetic pregnant women Allen 1 estimated that approxi- 
mately 70 per cent of a series of patients studied by him had one or 
all of the cardinal signs of toxemia Priscilla White 5 likewise found a 
high percentage of maternal toxemia in patients studied by her 
Conceding the tendency of increased incidence of toxemia in dia- 
betes of pregnancy, the question presents itself as to why this occurs 
and how best it can be prevented It is doubtful whether it can be 
completely clarified until the entire problem of toxemia in pregnancy 
is solved At the present time, the incidence of toxemia of pregnancy 
m the nondiabetic has been lowered by rigid prenatal supervision en- 
tailing dietary and fluid balance and elimination regulation However, 
toxemias still occur White 5 has produced evidence to support the 
idea that in diabetic patients at least the toxemia is due to hormonal 
disturbance or imbalance She and her co-workers studied 118 preg- 
nant diabetic women by hormone assays for chononic gonadotropin 
and pregnandiol Of the 118 patients studied she found that forty-one 
had normal hormone levels Only 2 per cent of these patients showed 
toxemia of pregnancy Of the remaining patients who showed abnor- 
mal levels there were twenty-seven that were not treated by hormone 
therapy Fifty- two per cent of these showed evidence of toxemia or 
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premature delivery The remaining fifty-seven patients treated showed 
a much low er incidence of toxemia. 

The problem of dystocia due to large babies has not been entirely 
solved by diabetic control or hormonal medication. Careful evaluation 
of fetal size b> physical examination and the use of competent x-ray 
cum utation of the maternal pelvis and of the fetal skeleton, and the 
proper selection of method of delivery are of paramount importance 
in a pregnant diabetic. 


FETAL AND NEONATAL ASPECTS 

The reports from investigators in recent years have dealt largely 
with fetal aspects of this problem. As mentioned above, the maternal 
mortality has been lowered to that of the average prenatal case un- 
complicated by diabetes However, the fetal death rate lias not been 
greatly lowered. It is still enormously high Lavietes and associates 1 
reported twelve fetal deaths in thirty-one deliveries Miller and asso- 
^es’ stated that the fetal mortality rate was five times higher in dia- 
betic than m normal pregnancy cases Bill and Posey 3 studied fortv- 
foar diabetic patients and found that twelve of their infants were 
craier tdllbom or died soon after birth Lawrence and Oaklev 0 re- 
ported a study of fifty-four pregnancies m forty-four diabeoc padents, 
me total number 0 f babies was fifty-seven with a fetal mortality of 
i per cent His studies indicated some reladonship between fetal 
«th rate and proper supervision of the maternal diabetes He divided 
me supervision of the maternal diabetes into three groups, those that 
ve none, those that have partial supervision, and those which were 
completely studied and supervised A mortality of 70 per cent oc- 
cocred m babies bom of mothers with uncontrolled diabetes When 
PjPmal supervision was instituted, a mortabty of 60 per cent oc- 
cmred. In those with complete supervision it was lonered to 23 per 
j .*• Auen, 1 however, reported that insulin accomplished rcladvely 
' m che lowering of fetal death rate. In the total number of forty- 
3 deliveries at the Philadelphia Lying-In Hospital, in the series 
Honed, there were five dead babies Three of these occurred in 
- tnta that had had inadequate diabetic supervision Two occurred 
use considered adequate 

C chief causes of the high rate of fetal mortabty has been gen- 
try ^ conccc kd to be gigantism, causing dystocia and difficult delrv- 
U)t : “ mentioned above, prematurity, independent of or associated 
^^otemu of pregnancy in the mother, intrauterine fetal death 
n w>mt^' S A m0St fre T uent ly m eh' last few u eeks of pregnancy, and 
In th assoc mted with hypennsulimsm of the fetus 
tt* imt pr ^ msuiln cra the 08056 of ' ar S e babies was thought to be 
bab )tJ hyperglycemia, but since today the incidence of large 
h« here rtrnalns h’ffb m spite of the widespread use of insulin, as 
™ Panted out, some other cause of this condition in the new - 
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bom must be sought Bill and Posey® quote Snyder and Hoopes’ work 
in which they produced overdeveloped offspring of animals by injec- 
tion of prolan as the beginning of the support of this idea White’s 5 
work definitely supports the hormonal ongm of the condition 
Prematurity has long been considered by obstetricians and pediat- 
ricians as one of the chief causes of fetal mortality Although many 
factors may be involved in the cause of prematurity, in the experience 
of the average obstetrician engaged m the care of prenatal patients it 
very frequently results from, or is associated with, some form of the 
toxemias Since there seems to be a high incidence of toxemia in dia- 
betic patients, we should therefore expect a corresponding increase 
m fetal death rate due to prematurity and immaturity In forty-one 
cases studied by White, 5 in which she considered the normal gonado- 
tropin and pregnandiol hormone assays as normal, no premature births 
occurred In this group there was only a 2 per cent incidence of tox- 
emia, and the fetal mortality was 5 per cent. In the abnormal levels, 
not: treated by hormonal therapy, there was 52 per cent incidence of 
toxemia and premature delivery in the twenty-seven cases The fetal 
mortality m this group was 40 per cent In fifty-seven abnormal pa- 
tients treated by hormones, prematurity occurred in 25 per cent and 
toxemia was definitely modified The fetal survival in this group in 
spite of the prematurity was 92 per cent 

There are still those unexplained instances in which intrauterine 
fetal death occurs in late pregnancy or m the early stages of labor 
This seems to be most frequent in the last three or four weeks of 
gestation The theory that death is caused by some abnormal hor- 
monal activity cannot be discarded It is in such instances that ter- 
mination of the pregnancy by cesarean section three to four weeks 
before term is indicated At the Philadelphia Lying-In Hospital, in 
the forty-one deliveries of diabetics, five stillbirths occurred Three 
were attributed to intrauterine death before labor, and the remain- 
ing two were due to placenta praevia and difficulty m extracting the 
body at time of dehvery 

Neonatal deaths due to hypermsulmism have occurred, but by 
proper management can be avoided By the administration of glucose 
by mouth or the parenteral route with proper laboratory studies of 
the blood sugar level of the infant, the danger of fetal death in these 
instances can be almost completely eliminated As soon as the infant 
has established regular feedings this danger has usually passed 

METHOD OF DELIVERY 

The method of dehvery of diabetic patients has been the subject of 
much discussion In the premsuhn era all operative procedures in dia- 
betic patients were wisely avoided whenever possible Cesarean sec- 
tion was especially hazardous Today with insulin the operative risk 
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m diabetics has great!) decreased and cesarean section is common. 
This tendency to resort to cesarean section is dne no doubt to a 
desire to save babies that formerly died m utero during the last weeks 
of gestation, and because of the tugh incidence of large babies Many, 
however, advocate vaginal deliveries as the routine method except in 
the presence of purely obstetrical indications for cesarean section such 
as disproportion and placenta praena. Bill and Posey* reported thirty 
of forty -four diabetic patients were delivered vagmall), v. hde four- 
teen had cesarean sections. Four of these were for causes other than 
those associated purel) with diabetes. At the Philadelphia Lying-In 
Hospital nine of forty-one babies vv ere delivered by cesarean section. 
Certainly, when obstetrical indication for cesarean section exists the 
operation should not be avoided m a tv ell controlled diabetic 

SUPPORTIVE THERAPY ANALGESIA AND ANESTHESIA 

During labor and delivers and during the immediate postpartum 
P®od, special care of the diabetic picture should be exercised Too 
often as a result of lack of proper food and fluid intake due to loss 
of desire for food, or routine restriction of oral intake as a prepara- 
tion for anesthesia and operation, or ill advised use of analgesics vv hich 
prevent the oral administration of nourishment, a disturbance of gin- 
oote metabolism occurs. This can be avoided by the proper selection 
oj analgesia and anesthesia and the use of a parenteral fluid, such as 
f-ose solution and insulin, vv hen indicated. The requirements of 
^®e different procedures are determined by frequent laboratory 

"Hie choice of agents for analgesia and anesthesia is much wider 
t^ e diabetic phase is well regulated In many instances spinal 
thesn and local infiltration have been avoided, but m our opin- 
a s-if* 11 !? 6 W£ are ky competent medical supervision to maintain 
t ' hilance in the metabolism of the patient, the use of local and 
.DUonal anesthetics is not only permissible but definitely indicated 
a ] resu ' t m loss disturbance of oral intake and of fluid balance as 
j, c vomiting due to the anestheac agent, and have been used 
, 0 w ithrrut harmful results. There seems to be no contraindication 
kg c -of caudal anesthesia, in fact, its employment seems to be 
a “Seated since it can be used during the progress of labor 

35 delivery, tv hether it be by the vaginal route or by cesarean 

Jnt ] p ?°u vet not interfere with the routine administration of fluid 
"ottOTtr r } thc oral r° ate . obviating, to some extent at least, the 

■Pmal ' f wcm ’ en °us therapy From the fetal aspect the use of a 

/^dal or local anesthetic is desirable because they have no 
ott itrwKr t >y er 0p0n the offs P rul S Huth their use the premature or 
when th abnonT1;l1 baby has a far better chance for survival than 
e usual inhalation anesthesias and analgesias are emplo) ed 
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PUERPERAL INFECTION, ITS PREVENTION AND 
TREATMENT 

Mahlon C HtNEBAUGB, Jr , M D * 


The development of specific chemotherapeutic agents and antibiotics 
during the past ten years has materially changed the treatment of 
puerperal infection, and fortunately has brought about a decided im- 
provement in maternal mortality Despite the proven value of the 
sulfonamides, penicillin and more recently streptomycmf in combat- 
ing infections generally, it must be remembered that puerperal sepsis 
B protean in its manifestations It is rare to find a single causative or- 
ganism Generally we are dealing with a mixed infection in which sym- 
biosis tends to increase the virulence It is for this reason that treat- 
ment is frequently disappointing Despite the shortcomings of specific 
therapies, they have come to be regarded as panaceas. It is well to 
sound a note of warning to the profession generally lest we be lulled 
mto a false sense of security and overlook the fact that prevention 
transcends all other measures as the treatment for puerperal infection 


PREVENTION 

The prophylaxis against puerperal infection may be divided into 
I 1 ) antepartum, (2) intrapartum and (3) postpartum care. Ante- 
ptrtirm prevention should begin with the patient’s first prenatal visit. 
n addiuon to an evaluation of the general state of health, careful 
s«rch should be made for posable foci of infection and adequate 
bratment fof them removal instituted Detailed instruction should be 
Bu’en m the matter of local cleanliness, tub baths and sexual intercourse 
*** smctly forbidden during the latter months. In addition to supcr- 
jrson of the diet to insure good nutrition, secondary anemia should 
combated by the use of iron, vitamin B, and liver extract These 
treasures are designed to maintain a high standard of general health 
'"Preparation for labor 

Intrapartum Care —Upon admission, unless delivery is imminent, the 
'He be given a shower or sponge bath before admission to 

■ _ "or room Strict care should be exercised in preparation of the 
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boJds a” 5 new *ntibionc u at the present nme under clinical investigation It 
f?rBn -ntaI ntSC a *P CC, ^ C in die treatment of infections caused by certain 
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wifl ^ To date, we have emplojed it in only one case. Further trial 

tnfcc tioiL ClMr> m order t0 determine its value in the treatment of puerperal 
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genitalia to avoid contamination of the vagina. This is especially true 
m multipara in whom the vulva gapes It is advisable to give a cleans- 
ing enema if sufficient tame permits in order to prevent contamination 
with feces during the delivery If membranes have prematurely rup- 
tured 1 ounce of a suitable antiseptic, such as zephiran chloride 1 1000, 
should be instilled into the vagina every four to six hours In order 
to determine the progress of labor, rectal examinations are to be pre- 
ferred It must be emphasized that these should not be earned out in- 
discriminately Vaginal examination should be reserved for a definite 
indication Careful preparation of the patient and the obstetrician must 
precede their performance 

The delivery should be conducted under the most ngid aseptic tech- 
nic Meddlesome interference as by manual dilatation of the cervix, 
premature application of forceps or elective internal podahe version is 
to be condemned and serves only to increase the danger of infection 
On the other hand, prophylactic forceps combined with episiotomy 
are advantageous and are much safer than permitting a head to pound 
for hours against a rigid perineum If it becomes necessary to enter 
the uterus, extreme caution is urged and the examining hand should 
be liberally washed with a suitable antiseptic solution to prevent carry- 
ing infective organisms from the vulva or rectum into the uterine 
cavity Also, following any intrauterine manipulation the uterus should 
be thoroughly explored for possible rupture The third stage of labor 
should be allowed to proceed normally Undue haste in the removal 
of the placenta predisposes to hemorrhage, lowered resistance and 
subsequent infection Manual removal of the placenta should be re- 
stricted to those cases in which either hemorrhage, retention or ad- 
herence is endangering the patient’s life and welfare The placenta 
should be carefully inspected in order to make certain it has been 
completely expelled The retention of even a small fragment may re- 
sult in serious infection Lacerations of the cervix, vagina, pelvic floor 
and perineum should be immediately repaired under proper surgical 
technic 

Postpartum prophylaxis is essentially dependent upon the strict ob- 
servance of a high standard of nursing care As soon as the patient 
has reacted from her labor and delivery she should be placed in the 
White position (commonly called Fowler) This affords freedom for 
lochial discharge The use of one of the ergot derivatives is advised 
in order to maintain a firmly contracted uterus, thus keeping the 
uterine sinuses closed Distention of the bladder should be prevented 
In addition to the danger of unnary tract infection and its possible 
extension to the genital tract, there is mechanical interference with 
uterine discharge If at any time during the puerperal period a patient 
becomes febrile, immediate isolation should be earned out The need 
for adequate isolation facihoes in any well organized maternity can- 
not be emphasized too strongly These should include labor and de- 
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livery rooms for the potentially or actually infected case, and a well 
ventilated ward for their puerperal care. The staff in attendance must 
be completely separated from contact with clean cases 


Any discussion of the active treatment of infection once established 
n dependent upon a knowledge of the pathology To state it simply, 
the pathology of puerperal infection is that of wound infection gen- 
erally The parturient canal is always a wound surface whose extent is 
dependent upon the following factors (1 ) the placental site and endo- 
metrial surface, (2) lacerations of the uterine body and cervix, (3) 
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F% 18 S —Areas of extension of puerperal infection. 

tima U5 ? 0nS ° r ^ ccraUons of the vagina! vault, vulva or perineum For- 
aon tc v the infection remains local in the majority of cases. Exten- 
co 0001115 by way of the lymphatics (primarily), the \enous system, 
du „ m ’ u T °f surfaces or by a combination of all The accompanying 
tI! tmion UUC s * cctch (big 185) serves to illustrate these routes of 

PverM°T* 1 ? c therapeutic measures instituted in the management of 
u infection will be separated into the various clinical tvpes, 
ensiTi ° 0t oierlooked that such simplification does not always 
y u (T mca "F and frequently a combination is present, 
occur a** ant * — These types of infection most commonly 

5 result of a break in technic during the repair of an episiot- 
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omy or perineal laceration and is characterized by local pain, edema 
and redness 

Treatment for this condition consists in immediate removal of 
sutures to afford adequate drainage and local application of heat in 
the form of moist sulfanilamide compresses The external genitalia 
should be frequently bathed with a mild antiseptic solution, but mtra- 
vaginal douches are expressly contraindicated because of the danger 
of carrying infection higher up Prompt recognition and early insti- 
tution of the above named measures will bring about an early sub- 
sidence of the infection and is the best means of preventing exten- 
sion 

Endometrihs (Sapremia) —Endometritis occurs more frequently than 
any other type of puerperal infection Indeed, it is doubtful if infec- 
tion exists without some involvement of the endometrial surface For- 
tunately in most instances it remains a localized process It usually 
starts about the third or fourth day postpartum, is characterized by 
malaise, fever, pain referable to the uterus, subinvolution and a profuse 
foul lochia Formerly the diagnosis was based purely on the clinical 
symptoms and signs and treatment was essentially symptomatic The 
patient was placed in a semisitting position, a soft diet was given, 
fluid intake was increased and elimination was maintained by mild 
laxatives or simple enemas In an attempt to maintain a firmly con- 
tracted uterus an ice bag was placed on the abdomen and ergot 
derivatives were administered Under tins regimen infection usually 
subsided m a week to ten days with complete recovery 

The present method of treatment is dependent upon a bactenologic 
diagnosis in addition to the chmcal findings This may be determined 
by lochial or uterine culture The technic is as follows 

The patient is placed on a bed pan and the external genitalia are carefully 
cleansed with lysol solution or other suitable antiseptic Using sterile gloves and 
instruments the physician gently inserts a bivalve speculum into the vagina, ex- 
posing the cervix Ail lochial discharge is wiped away from the exposed cervix 
and vaginal forruces A sterile glass pipette with suction bulb attached is then 
earned into the utenne canty, care being taken not to allow the pipette to brush 
the vaginal mucous membrane, thus causing contamination The material thus ob- 
tained is immediately cultured for both aerobes and anaerobes The value of an- 
aerobic culture cannot be emphasized too strongly for the anaerobic streptococcus 
is frequently found as a causative agent and the recovery of clostndium welchu 
is by no means rare A laboratory report is requested at the end of twenty-four 
hours to avoid delay in the institution of treatment 

The plan of specific therapy is dependent upon the type and num- 
ber of organisms recovered m the culture Of these, Streptococcus 
pyogenes is most common Penicillin is the best therapeutic agent 
when infection is due to the staphylococcus, Streptococcus pyogenes, 
Streptococcus haemolyticus, Streptococcus anaerobius, gonococcus 
and Clostridium welchu The dosage and method of administration 
are dependent upon the type and seventy of the infection The pri- 
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nury object in every case is to bring the infection under control as 
quietly at possible. The plan adopted in our clinic is as follows In- 
jections are gnen intramuscularly, the initial dose being 20,000 units. 
Subsequent doses of 10,000 units each are administered every three 
boon making a total of 90,000 units during each mentv-four hour 
period Treatment is continued until the temperature has remained 
normal for forty-eight hours The penicillin is then stopped and the 
fluent's subsequent course carefully followed In all infections caused 
by the Streptococcus hemolyncus the initial injection is given intra- 
venously 

Penicillin is contraindicated because it is ineffective if infection is 
due to E. colt, B proteus, B py oci aneus or Fnedlander s bacillus In 
>11 cases in wluch infection is due to these gram-negative bacteria sul- 
fonamides are used We have found sulfadiazine to be most effective 
and it is generally well tolerated bv the patient It is administered 
orally, the initial dose being 2 gm followed by t gm every four 
lumrs. The drug is discontinued after the temperature has rttumed 
to normal An alkali, such as sodium bicarbonate, grains 15, is admin- 
istered tvrrh each dose of sulfadiazine Blood levels' of 8 to 12 mg are 
^gested for optimum results. These determinations are advised every 
Mrty-eighc hours Frequent blood counts should be made in view of 
'be tendency of the drug to cause anemia and lenkopenia The urine 
ii crammed daily for the appearance of sulfadiazine crystals or any 
evidence of renal damage. Should this or any other tone manifestation 
oc ™ r during the course of treatment the drug is stopped immediately 
Ilf no less importance than the specific measures discussed m the 
P^eedtng paragraphs are the prevention and intensive treatment of 
anemia. Although no arbitrary rule can be made, we rou- 
e > r transfuse all patients whose hemoglobin is below 70 per cent 
faa CrythTOC yt' s le® than 3,500,000 Generally repeated small trans- 
om (250 cc. of whole citraced blood every second dav ) are more 
cctnc than one or two large transfusions In addition, the patient is 

sntn large amounts of vitamin B complex, vitamin C, liver extract 
snd 

^mpanson of the results obtained with the older and the present 
httt i treatment leaves no doubt as to the superiority of the 
r m our experience the response has been prompt and in many 
nojjJj 65 dramatic The patients temperature generally returns to 
nfect T® ^ on T' ej 8ht to seventy -m o hours and all local signs of 
’ 0n nd' t disappeared In addition to the proven value of specific 
duetd con 'f )a tmg endometritis, it has m our opinion greatly re- 
incidence of extension to the parametrium and peritoneal 

’’'hen* 1 !? — Deep penetration of the uterus is most frequently seen 
stapjj. j ^ causative agent, notably the hemolytic streptococcus or 
* “Clivus, is virulent and rapidly invasive, thus pro entmg the 
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formation of the defensive barrier which normally limits the infection 
to the endometrium Clinically the differentiation between this infec- 
tion and endometritis is often difficult In some cases the symptoms 
and signs are the same, more commonly however, it manifests itself 
by increased intoxication, pain of greater seventy and marked utenne 
tenderness The lochia is essentially normal m quantity and there is 
no foul odor 

The management of this type of infection is essentially the same as 
for endometntis As previously stated, the organisms most frequently 
encountered are the hemolytic streptococcus and the staphylococcus 
against which penicillin is particularly effective An initial dose of 
20,000 units is administered intravenously followed by 10,000 units 
intramuscularly every two hours or a total of 130,000 units during 
each twenty-four hours 

Pelvic Cellulitis (Parametritis) — Cellulitis is a not uncommon puer- 
peral infection In the majority of instances involvement is unilateral 
and is the result of invasion of the loose pelvic areolar tissue follow- 
ing lacerations of the cervix or lower uterine segment. In a certain 
percentage of cases the infection is secondary to endometntis and is 
caused by extension through the lymphancs of the broad ligaments 
It usually starts at the base of the broad ligament and follows the 
planes of cleavage of the pelvic connective tissue The inflammatory 
reaction is usually intense and early exudation occurs with the forma- 
tion of a palpable mass The location of the “tumor” is largely depend- 
ent upon the degree of involvement and the course which the exudate 
follows Von Rosthorn has given us a useful classification of pelvic 
exudates based upon their origin and course of extension (1) lateral 
horizontal exudates located in the base of the broad ligaments which 
spread to the bony pelvic wall and then anteriorly pointing above 
Poupart’s ligament, (2) secondary extension from a previous endo- 
metritis through the lymphatics of the uterus (these exudates occur 
in the upper portion of the broad ligament near the utenne cornu and 
extend into the iliac fossae), (3) postenor exudates arising from the 
retrocervical tissues which extend into the rectovaginal septum, (4) 
anterior exudates arising from the precervical tissue which spread up- 
ward around the ureters to the abdominal wall 

Early diagnosis is difficult. Suspicion is aroused by pain and tender- 
ness m either or both sides of the uterus without evidence of peritoneal 
involvement. Once tumor formation has occurred the diagnosis is 
easy Without treatment one of two things may occur (1) complete 
absorption without suppuration and (2) suppuration with subsequent 
abscess formation When an abscess forms it may rupture spontane- 
ously into a hollow viscus, the general peritoneal cavity, or extemallv 
through the skin, thus bringing about spontaneous cure In a small 
percentage of cases the abscess becomes encapsulated, gradually shrinks 
m size but may remain for a period of years 
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The treatment of peine cellulitis is directed toward limitation ot 
ertenaon of the process and the prevention of abscess formation. In 
addition to the routine measures it hich are earned out m all rvpes ot 
puerperal infection, the following- plan has been adopted. At the 
tatCest sign of infection a cervical culture is made in the hope of 
determining the cansanve organism In most instances it is found to be 
Streptococcus p\ occurs. P enicillin therapt is lmmediateh instituted 
U the mfecnoa b of moderate severm the dosage and administration 
n the same as that for the treatment of memos. If on the other hand 
the degree of intoxication is profound, an initial dose or 20,000 units 
E administered mtravenouslj follow ed bt constant intravenous mjec- 
tt°n of pemdlhn m normal saline. The dnp is so regulated that 3000 
are delivered even hour If the causaove agent is found to be 
Ptmodfin resistant, sulfadiazine is given. In order to establish a sans- 
factor) blood level rapidlj J gm. of the sodium salt B injected slow 1 \ 
■utravenonslj , tlus b followed bt the oral administration of 1 gm 
CTCt ) three or four hours. In cases in w Inch the mfccnon is of a 
®red rvpe a combmanon of p enicillin and sulfadiazine mat" be used 
he patient b carefullj obsen'ed for an\ evidence of abscess forroa- 
tM>n * Should tins occur an attitude of watchful wainng b adopted 
Interference b contraindicated until localization lias taken place and 
“ abscess has become complete!) walled off Surgical treatment con- 
^ of incision and drainage of the abscess The site of incBion is 
“'Pendent upon its location. If the abscess points abot c Poupart’s hga- 
[tltn h a small incision b made just above and parallel to the ligament 
dissecting each layer until the wall of the abscess is reached 
" small opening b then made into the 3bsccss cant) sufficient to 
v*™* lts exploration by the finger to determine the extent of the 
“*oea The pus b evacuated and a drainage tube inserted Great cire 
l”? 1 exercised to avoid openmg mto the peritoneal cat id A gen- 
jAZf* 1 and even fatal pentomos might casil) result from such a 
t r Sc " °f technic Whenever possible, abscesses should be drained 
“ u Sh the vagina. Posterior abscesses are drained bv simple incision 
, we rectovaginal septum In some instances it ts possible to dram 
mal abscesses in thus mann er This may be attempted if the low cr 
t 1 j 1 ' the abscess b at a level with the cervix. Incision B made pas 
tith^ u a ntar t * ie midhne as possible in order to at old damage to 
( j' r the ureter or uterine vessels. In the case of abdominal abscesses 
jT?*' 15 accomphshed suprapubicall) Follotung incision and drain 
\V 'tT"® takes place rapidly and prompt rccotcr) B the rule 
°f th* t ' SVC ^ oun ^ the use of x-ray of definite table m the treatment 
w con dition and employ it as an adjunct to specific therap) and 
t -^though the exact mode of beneficial effect is nor known, 
IojuI t n our experience materially hcljacd to limit and siibseipicittls 
me infection It also tends to hasten healing follow ing incision 
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and drainage Small doses are used, 25 to 75 roentgens per treatment, 
the total dose not to exceed 500 roentgens' 

Pelvic Peritonitis (Perimetritis) —Invasion of the perimetrium may 
occur secondary to many forms of local puerperal infection such as 
endometritis, pelvic cellulitis or a previously existing salpingitis For- 
tunately in most cases the invading organisms do not possess a high 
degree of virulence and the infection remains limited to the pelvic 
peritoneum Extension to the peritoneal cavity takes place (1) through 
the lymphatics of the uterus, (2) the blood vessels, (3) a combination 
of both, (4) rupture of an old pyosalpmx during labor and (5) by 
direct invasion following rupture or laceration of the upper uterine 
segment The pathologic findings in puerperal pentontitis are iden- 
tical with those of surgical peritonitis The symptoms and signs vary 
with the mode in which infection reaches the peritoneum Extension 
through the lymphatics from a previous endometritis is the most com- 
mon, in which case the onset is gradual and early recognition difficult 
In contrast, peritonitis which follows a ruptured pyosalpmx is abrupt 
in onset and is accompanied by severe pain, marked tenderness which 
rapidly spreads over the abdomen, and collapse We have seen three 
fulminating cases of peritonitis following this accident during spontane- 
ous delivery In each instance the infection was so overwhelming that 
the patient succumbed within seventy-two hours The diagnosis of 


the cause was made at autopsy 

Before the days of specific therapy the end result of treatment was 
at best unsatisfactory Under the present plan of management the pa- 
tient is placed in Fowler position This affords postural drainage and 
tends to prevent ascension of the infection Vomiting is controlled and 
decompression accomplished by either the Wangensteen apparatus or 
a Miller-Abbott tube The passage of gas per rectum is facilitated by 
the insertion of a rectal tube Enemas should not be given Fluid in- 
take is maintained by intravenous drip, 1500 to 3000 cc daily of 5 
per cent glucose in normal sahne Blood transfusions are routmely ad- 
ministered to combat anemia and increase the patient’s resistance The 
predominant organisms which cause puerperal peritonitis are suscept- 
ible to penicillin It is administered by the intravenous route previously 
described under the treatment of severe pelvic cellulitis Because of 
the severity of the infection the dosage requirement is higher In addi- 
tion to the 20,000 unit initial dose, the intravenous dnp is regulated 
to deliver 5000 units during each hour Sulfadiazine may be used in 
conjunction with penicillin because of the inhibiting effect on the 
colon bacillus which is frequently found as a secondary invader The 
dosage and method of administration have been previously described 

If the infection responds well to treatment, early resolution and 


absorption may be expected In certain mstances, however, suppura- 
tion with subsequent abscess formation develops When this occurs, 
incision and drainage of the abscess cavity is indicated As in the case 
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of pelvic cellulitis, surgical interference is delayed until the abscess 
cavity has become walled off Most commonly the collection may be 
found in the cul-de-sac, the operation for which is posterior colpot- 
omy The remosal of infected tubes or ovaries should be delayed until 
after all evidence of acute infection has completely subsided Failure 
to observe this precaution might readily be followed by a rapidly 
spreading or fati generalized peritonitis. 

X-ray therapy has proved to be of definite value in the treatment 
of these cases The dosage is exactly the same as for pelvic cellulitis. 

Bacteremia (Septicemia] —Bacteremia is the most serious type of in- 
fection which occurs during the puerpenum. Prior to the development 
of specific therap) the death rate from this dreaded disease was ex- 
tremely high and on a par with hemorrhage and toxemia. The most 
important single causative agent is the beta hemolytic streptococcus 
but the staph) Iococcus, anaerobic streptocccus and many other organ- 
isms may be found Direct involvement of the blood stream may be 
gained by the lymphatics (most frequent), by the blood vessels or a 
combination of the two The resultant clinical picture is largely de- 
pendent upon the mode of invasion and the virulence of the infecting 


mamoorganisms A period of incubation u Inch is somewhat variable 
precedes the actual outbreak of symptoms During this time there 
may be evidence of the local infection from which the bactena enter 
the blood stream. It is generally impossible to determine the exact tame 
of invasion. Following this period of incubation, the characteristic syn- 
drome of a serious bacteremia appears. There is a severe shaking chill 
®tmg from five to thirty minutes during which the temperature rap- 
mty rises and reaches 103° to 104° F The pulse rate is increased out 
of proportion to the elevation of temperature In addition there are 
the usual symptoms of profound intoxication and signs which point 
j? ^tension of infection from its site of origin. The diagnosis is con- 
by positive blood culture. Early in the course of the disease 
oore may be an insufficient number of bacteria in the blood stream 
““cam a positive culture. Under such circumstances a chmcal diag- 
must be relied upon. The organisms are most frequently recov- 
' rort > the blood during the rigor when the temperature j s rising 
jod should be taken at this time. Cultures made after the chill has 
(•sided and the temperature is receding are of little value It is some- 
obtT n Jf c<3sa T t0 make repeated cultures before a positive one is 
the tl * n “ <Jdmon t0 the isolation of the causarn e micro-organism 
blofJi' tern t matl0n of nuITlber °f colonies per cubic centimeter of 
7m u of considerable prognostic value. 

Ptcvre ' ' time treatment for puerperal bacteremia is largely 

ftetim *■ Whm ” r| } r recognition and active treatment of local m- 
mvai-Ml/ P ro P' r! > corned out, blood stream infections will almost 
and Z uu Pre ' cntcd Pcmmllm is by far the best therapeutic agent 
nould be gu en intravenous!) The dosage and administration have 
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been previously descnbed under the treatment of peritonitis We be- 
lieve that repeated small blood transfusions are equally as important 
as specific therapy 

Pyemia (Metasfabc Bacteremia).— Pyemia is a term used to describe 
a more chronic form of septic infection It is usually secondary to 
local utenne infection in which venous thrombosis has occurred 
Small pieces of infected thrombi break loose to form emboli which 
are earned through the blood stream to distant parts, thus causing 
metastatic pus formation. The treatment for this condition combines 
the specific measures employed in bacteremia, and the incision and 
drainage of local abscesses which form 

Thrombophlebitis —Infection of the veins with thrombus forma- 
tion may occur as the result of severe trauma during delivery or in 
association with local infection Frequently the infection begins in the 
uterus as a local thrombophlebitis, then extends by way of the pelvic 
veins through the common lilacs either upward into the vena cava or 
downward through the external iliac into the femoral veins The in- 
fection is of two types, suppurative and nonsuppurative In the sup- 
purative form embolic phenomena are characteristic, closely resem- 
bling pyemia The best example of the nonsuppurative variety is 
femoral thrombophlebitis (phlegmasia alba dolens) The diagnosis of 
pelvic thrombophlebitis is extremely difficult. After several days of 
apparent normalcy the patient becomes febrile and complains of pelvic 
pain Examination fails to reveal any evidence of local disease Fortu- 
nately in the majority of cases the infection is limited and of the 
nonsuppurative type Spontaneous recovery is the rule For the most 
part, suppurative thrombophlebitis occurs m conjunction with endo- 
metritis, pelvic cellulitis, etc Specific therapy has already been insti- 
tuted to combat the primary infection and is the best means of pre- 
vention against resultant embolism 

Femoral thrombophlebitis was formerly treated by complete rest of 
the affected leg, elevation to an angle of 30 degrees and a firm suj>- 
portive bandage to limit swelling Hot moist packs were also used in 
the hope of preventing chrome venous congestion Under this regi- 
men the infection usually subsided in anywhere from ten to sixteen 
days Several years ago this method of treatment was supplanted by 
paravertebral nerve block The rationale for this plan is based upon the 
concept that vasospasm which results from afferent impulses arising 
m the injured vein segment was primarily responsible for the develop- 
ment of thrombophlebitis When this procedure was earned out the 
relief of pain was prompt and the disappearance of edema rapid Thus 
the duration of the infection was matenally shortened Heparin has 
also been used with considerable success The use of this drug, how- 
ever, is not without danger At the present tame we advocate continu- 
ous caudal or continuous spinal anesthesia In our opinion its supenor- 
lty over paravertebral nerve block is due to the marked vasodilatation 
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which occurs and is maintained for the duration of the anesthesia. 
Most recently we have employed continuous spinal, using 1.5 per cent 
metycame. One cubic centimeter or IS mg is given at intervals of 
forty minutes The duration vanes with the seventy of the infection. 
In our senes, which up to the present time is small, the shortest penod 
of time has been four hours and the longest twelve hours. Relief of 
pain is immediate, and usually within five to ten minutes vasodilata- 
uon of the extremities is manifested by marked warmth and redness. 
In most instances edema disappears within twenty-four hours, the 
temperature returns to normal and the patient is allowed out of bed 
at the end of seventy-hvo hours. Further trial will of course be neces- 
tary in order to properly evaluate this plan of treatment. 

Infactod Abortion —The treatment of this serious and often fatal in- 
fection lias been reserved for discussion separately, because up to the 
present time there is considerable controversy as to the best method 
°f management. On the one hand we have a group of conservatives 
'''’ho insist that a “hands off” policy is the only safe course, while on 
we other hand a second group equally as sincere maintains that active 
mtaference gives the best results 

Under the conservative plan the treatment is directed toward the 
mfecnon with complete disregard for the retained products of con- 
ttpnon. In addition to routine supportive measures for any puerperal 
’mtcuon, penicillin or a sulfonamide is given The dosage and method 
j ““ministration is dependent upon the seventy of the infection and 
o not differ in any way from the plans previously described in the 
Garment °f eridomctnns, pelvis cellulitis, and so forth. Only after 
acute features of the infection have subsided and the temperature 
remained normal for several days is it deemed safe to empty the 
Was. This is accomplished by simple evacuation and blunt curettage. 

kf' ' <sta y out of the uterus” while active infection is present 
f^be disregarded only in cases of severe hemorrhage which may 
. ltatc the removal of secundies protruding through the cervical 
or the insertion of a vaginal pack. 

0n 8 management is based upon the concept that the 

^spelled produce of conception rapidly become necrotic and as 
hunt a fertile field for the growth and mulaphcaaon of pathogenic 
tjy, s ru ' Such a concept is at least partially substantiated by the fact 
i n t | w P° n, aneous expulsion of the retained products of conception is 
C W th* 51 ma,ont y case 5 promptly followed by recoverv In our 
Present / ndlcal P la n was adopted three years ago and up to the 
results have been most gratifying 

“Patediat 1 ^ “ 85 f°" ows ' Upon admission, a cervical culture is 
lad a t-Jv; u,ien (using the technic described under Endometritis) 
‘ mn Kdutd m ' fOUr 1 ' 0ur re P ort re ff uested Sulfadiazine therapv is 
Em. Menf mstltuted ' gi™g an initial dose of 2 gm followed by 1 
" lour hours. The general condiaon of the patient is deter- 
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mined by thorough physical examination, complete blood count, blood 
sedimentation and urine analysis in order to evaluate the operative risk 
If the patient’s general condition is satisfactory, preparation for opera- 
tion is made The final decision is dependent upon the laboratory re- 
port If the Streptococcus hemolyticus is recovered, surgical interfer- 
ence is definitely contraindicated and the conservative plan is followed, 
otherwise the patient is removed to the operating room regardless of 
fever and the uterine contents are completely evacuated The uterus is 
then firmly packed with either sulfanilamide or iodoform gauze which 
is to be removed in twenty-four hours Depending upon the organism 
recovered from the cervical culture, sulfadiazine may be continued or 
penicillin therapy instituted Usually at the end of forty-eight hours 
the patient’s temperature has returned to normal and she is able to 
get out of bed 

In our opinion the so-called radical plan possesses definite advan- 
tages over conservative management, to wit (1) recovery is much 
more rapid, (2) the length of hospitalization is materially reduced, 
and (3) the end result is equally as good 
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VACCINATION DURING PREGNANCY AS A 
PROPHYLAXIS AGAINST PUERPERAL 
INFECTIONS 

J Bernard Bernstine, M D , F.A.GS * 


The problem of immunity to puerperal sepsis has attracted the at- 
tention of clinicians and biologists ever since the bacterial origin of 
infection has been recognized In 1923 and 1925 Dick and Dick in- 
augurated a cutaneous test for the toxin of scarlet fever Later, this test 
'fas extended to the field of obstetrics and patients were examined 
for susceptibility by the Dick method These investigations added 
much to the knowledge of immunity to certain strains of the strepto- 
ootcus and have emphasized the importance of the natural resistant 
agents of the body in combating and eradicating infection. 

The problem in puerperal sepsis, however, goes beyond the ques- 
tion of streptococcic infection alone While the most severe of the 
blood infections are generally due to hemolytic strains, many other 
noibid lesions are produced by bacilli of the colon group and various 
other cocci. With these facts in mind we have undertaken to culture 
the types of organisms commonly found in puerperal infection, test 
their effect upon laboratory animals, and by means of a vaccine made 
ttom the cultures, endeavor to elevate the immunity of the pregnant 
t0 puerperal infection in general 

t he content of this paper has to do with the technic of preparation, 
the experimental trials in mice, and the results obtained by the use of 
he vaccine The number of cases reported to date including the latest 
Eroup totals 973 cases 

tour first problem \\ as to study carefully the bacteriology of the 
Jr ani li especially the cervix and endocemx of pregnant women 
e bactenal strains employed in the vaccine used in this study were 
tamed from the patients (pregnant women) attending the antenatal 
Picked Philadelphia General Hospital The cases studied were 
the ™ at ranc ' om and not selected, the only requirements being that 
.Patient employed should have had no sexual intercourse for at 
tuenty-four hours preceding the taking of the cultures, and she 
-j-, n °t have taken a vaginal douche. 

3 j c Parent thus employed was placed m the dorsal position, and 
The ’ ? er '' e ^ lva 've vaginal speculum was introduced into the vagina 
- — ^™rjiand i still being uncontaminated was employed m obtain- 

hdphU' ^'Pamncnt of Obstetrics, Jefferson Medical College Hospital, Plifla 

#et n ^?° c ?’5 Professor of Obstctncs, Jefferson Medical College Attending Ob- 
^ Jefferson Medical College Hospital. 
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in g the cultures The first was taken from the cervix with a sterile 
cotton swab, and the assistant immediately placed this specimen in a 
sterile tube containing blood agar, solidified, to prevent its drying 
The second specimen was taken from the endocervix, and treated 
likewise All specimens were taken to the laboratory and subcultured 
within thirty minutes from the time they were obtained 

CULTURAL MEDIA AND METHODS 

For the purpose of isolation and identification of organisms, we employed 5 
per cent defibnnated horse blood agar plates and slants, beef infusion broth, pH 
7 6, and plain 2 5 per cent infusion agar plates and slants In the case of gram- 
negative bacilli, their identification was made certain by their carbohydrate fer- 
mentation reactions 

Each of the two specimens was streaked to each of two blood agar plates 
and then the swabs were placed separately in test tubes containing 5 cc of beef 
infusion broth One of the blood agar plates from each specimen was incubated 
under partial oxygen tension, the two remaining plate cultures being kept at nor- 
mal aerobiosis The reduced oxygen tension was obtained by placing the cultures 
in Novy jars and partially evacuating the air by means of a Cenco-Hyvac pump 
All cultures were then incubated for twenty-four hours at 37 5° Ct when they 
were examined for growth, grossly and microscopically The broth cultures were 
subculturcd to blood tension for twenty-four hours or longer No culture was 
considered negative for growth until after an incubanon period of at least seventy- 
two hours No direct smears from patients were made, since we were interested 
only in bacterial growth However, routine smear preparations are studied on all 
patients in this clinic for evidence of neissenan infection 

In the senes of twenty-five cases studied we failed to recover any organisms 
from the cultures grown under partial oxygen tension which we did not obtain in 
cultures grown at normal oxygen tension The gonococcus was conspicuous by 
its absence in all cultures 

The strains to be incorporated later in a vaccine were placed m pure culture 
on suitable media and stored at a temperature of 6° C as soon as their isolanon 
and identification were made 

The complete bacterial flora of the senes studied is shown in Table 1 We 
have not listed the cultural results from the cervix and endocervix separately, 
because we found only a slight and insignificant variation in the bactenal flora 
from the two sources 


PREPARATION OF THE VACCINE 

The majority of the vanous strains of organisms incorporated in die vaccine 
were pathogenic for mice Only strains which grew smoothly m broth and pro- 
duced smooth colonies as solid media were employed All of these latter strains 
were grown by repeated transfer in broth for four successive days and then the 
growth from an eighteen-hour culture was collected in sterile physiologic saline, 
\yashed once with normal saline and standardized to 2 billion per cc by the 
turbidity method, using as standards of comparison suspensions of staphylococci 
in gelatin of a 2 billion per cc concentration All streptococci v ere collected 
by centrifuging the eighteen-hour growth obtained from cultures in beef infusion 
broth, pH 7 6 The remaining strains of organisms employed in the vaccine were 
grown on beef infusion agar slants The eighteen-hour growth was washed from 
these slants with sterile normal s alin e, washed once and standardized as aboie 
noted 
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Each of the separately collected vaccines was subcultured to blood agar to rule 
out contamination The vaccines were then killed by the addition of sufficient J 
per cent alcoholic solution of thymol to make a concentration of 04 per cent 
thymol, and were stored at 6° C overnight On the following day each of the 
vaccines was diluted with an equal volume of sterile normal saline thus giving a 
concentration of 1 billion per cc These diluted vaccines were placed in sterile 
60 cc vaccine bottles and tested for sterility by subcultunng to blood agar slants, 
the latter being incubated aerobically and anaerobically for forty-eight hours 
The bottles were then stoppered with appropriate rubber stoppers, the latter 
being sealed by the application of collodion These vaccines were then properly 
labeled and stored continuously at 6° C as stock suspensions of killed single 
type organisms from which a mixed vaccine could readily be made The accom- 
panying outline summarizes the types of vaccines employed in the final mixed 
vaccine used in our studies (Table 2) 


TABLE 2 —COMPOSITION OF THE MIXED VACCINE 


j 

No of Strains 

Proportion, 

Per Cent 

1 Streptococcus hemolyticus 

5* 

35 

2 Streptococcus vindans 

8 

15 

3 Staphylococcus aureus 

2 

25 

4 Bacillus coli communis 

2 

15 

5. Streptococcus nonhemolyticus 

4 

10 


* Four of these strains were recently isolated strains, 2 were isolated from the blood, 
and 2 from the lochia of patients -with puerperal infections 


When it was found that all of these individual vaccines were sterile, a mixed 
vaccme was prepared, varying the percentage content of the various strains of 
organisms according to the above designated proportions The desired quannty 
of each individual vaccme xvas removed from the “stock" bottle aseptically with 
a Luer syringe and hypodermic needle and the six fractions were pooled in a 
small sterile flask An equal volume of sterile saline was then added to the flask 
and after thoroughly mixing its contents, this final preparation was transferred 
to 30 cc vaccine bottles These were proved sterile by subcultunng and further 
cared for by methods above noted 

It will be noted that the last saline dilution reduced the concentration of or- 
ganisms to billion per cc^ while at the same time the concentration of thymol 
was reduced from its original killin g concentration of 04 per cent to a preserva- 
tive concentration of 0 1 per cent This concentration of organism and of chem- 
ical has proved satisfactory in a large senes of cases observed by us We can 
readily employ the necessary dosage with no demonstrable reaction attributable 
to the chemical preservative 

RESULTS OF TESTS ON ANIMALS AND NONPREGNANT WOMEN 

It is considered inadvisable by some authorities to vaccinate women 
during pregnancy, but there was conspicuous lack of tangible evidence 
in the literature to substantiate this belief However, before attempting 
vaccination of pregnant women, we employed the vaccine repeatedly 
m mice W e then vaccmated a senes of nonpregnant women of child - 
bearing age 
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Twelve mice were divided into Groups A and B of 8 and 4 mice, 
respectively Two experiments were conducted simultaneously on 
these groups. Group A was immunized by repeated injections of the 
raceme, beginning with 01 cc. and increasing the dose until tune in- 
jections had been given at regular intervals over a three-week period 
The final dose was 1 0 cc. and all mouse injections were given mtra- 
pentoneally Ten days after the last injection, all mice of Group A 
"'ere inoculated with a lethal number of living organisms obtained 
from yonng cultures of our isolated strains, one strain each of Strep- 
tococcus vindans and of Streptococcus hemolyucus being employed 
This lethal dose was determined by inoculation of a series of nonvac- 
onated (normal) mice, when it was found that 0 5 cc of an eighteen- 
honr broth culture of streptococci was uniformly fatal in twelve hours 
or less. All of Group A survived, and two fitters of apparently normal 
truce were found among these animals during the study 
Mice of Group B were subjected to single, large doses of vaccine 
tntrapentoneally Doses of 0 3, 0 5, 0 75, and 1 0 cc., respeenvely, were 
P 7 * 11 - As in Group A, these mice were observed for reactions. The 
t "'0 mice receiving the larger injections appeared to have a moderate 
roocnon and were sluggish for several hours following the injection, 
m oontrast to Group A mice which show'ed no reactions However, 
°n the days following vaccination Group B mice show ed no evidence 
°t untotvard reaction and were normal in appearance. There was bom 
* ”°™Hl litter to Group B also 

Allowing our studies on mice, ten female patients who were al- 
" - hospitalized w'ere selected for study These women were not 
j^PtAnt, but were of the childbearing period, free from acute infec- 
- uueases and well informed of the nature of the studies we washed 
(Some of these patients w’ere ambulatory while others were 
ridden.) Careful records were kept in which the pulse, tempera- 
re, respiratory rate, blood pressure and unnalysis were recorded 
ey were observed especially for evidence of local or general reac- 
tK ’“ «° the injections. 

t, 0 * these women were first given an intracutaneous injection on 
q ua ., Wor surface of the forearm of 0 05 cc. of the vaccine Subse- 
, tf Elections were given subcutaneously over the deltoid region 
"oitm tt. Interv als until a total of ten injections ha^ h"" <*•”»" 

Jt ,t n The dosage was graduall> increased from 


: the 
«ich 
'award 


had been given each 
0 05 cc to 1 0 cc. 


e te nth and final injection Aside from an occasional complaint 
shght soreness at the site of injecBon or mild malaise, no un- 
seal rtact '°ns were observed. Among this group of w'omen were 
Rudv f ,ost ®J' ct phalitics and cases of multiple sclerosis. Though this 
'a!um^la°* 5 ' 10as ^ not therapeutic in its aim, several of this group 
bmprf,, “’formation to the effect that they had improved and felt 
‘““owing vaccination. 
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VACCINATION OF PREGNANT WOMEN 

The observations and results obtained by the vaccination of mice, 
and also of nonpregnant women of the childbearing period, were not 
only gratifying but encouraged us to proceed with the actual vaccina- 
tion of the pregnant woman 

The reports of studies were presented in four groups Group I pre- 
sented in 1936 consisted of 51 vaccinated pregnant women Group II 
consisting of 177 similarly vaccinated cases was reported in 1939 
Group III was presented in 1941 and consisted of 271 additional pa- 
tients Group IV or the latest number of vaccinated cases includes 
47 1 additional patients As was mentioned above, Groups I, II, III have 
been reported previously, therefore, this treatise will deal mainly with 
Group IV. This study (Group IV— 471 patients) was conducted en- 
tirely on patients attending antenatal climes of Jefferson Medical Col- 
lege Hospital. Patients were accepted for vaccination irrespective of 
their past or present medical or obstetric histones, their acceptance 
depending only upon their willingness to cooperate in this study Rou- 
tine studies on these women consisted of the following complete his- 
tory (medical and obstetric), physical examination, urinalysis, blood 
pressure and weight determination (at each weekly visit) Complete 
blood count and blood Wassermann and Kahn tests were performed 
Other studies and observations were made when the occasion de- 
manded 

This report includes the observations on 471 women in our present 
senes during the antenatal period, labor and puerpenum Additional 
observations were also made on the babies bom to these women 

PROCEDURE OF VACCINATION 

All injections were administered with a tuberculin syringe and a 
25 gauge hypodermic needle The skin at the site of inoculation was 
first prepared by cleansing with sterile water, then sponged with 95 
per cent alcohol Each patient was first given an intracutaneous in- 
jection of % minim of vaccine on the flexor surface of the forearm, 
and then observed for local and general reactions at from one to three 
day intervals Subsequent injections were given at weekly intervals, 
intramuscularly in the deltoid region The initial intramuscular injec- 
tion was 1 minim, the second injection 2 minims, with subsequent in- 
jections as follows 4, 8, 12 and 16 minims The maximum dose was 
the one administered until the patient was delivered The total num- 
ber of injections varied m individual cases of this present senes (Group 
' IV) from a minimum of 8 to a maximum of 30 Figure 186 illustrates 
the period of gestation dunng which the vaccine was admimstere 
It will be noted that the majority of the patients received their vac- 
cinations from the fourth to the ninth month This corresponds with 
the approximate time of gestation when they registered m the out- 
patient obstetnc department. 
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Fig 186.— Period of gestation daring which the vaccine was administered. 
Table 3 illustrates the number of injections received by the patients 


TABLE 3 —NUMBER OF INJECTIONS RECEIVED BY PATIENTS 
No of 

injections 
8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 
19 


Table 4 1 


Age 

10-15 

10-20 

21-23 

26-30 

Jl-35 

36so 

41-15 


No of 

No of 

No. of 

Cases 

Injections 

Cases 

70 

20 

18 

57 

21 

12 

44 

22 

3 

30 

23 

9 

36 

24 

6 

30 

25 

4 

35 

26 

6 

28 

27 

1 

27 

28 

2 

18 

29 

1 

18 

30 

1 

15 

of patients 

vaccinated as to age and grav 

) GRAVIDA OF PATIENTS VACCINATED* 

No of 


No of 

Patients 

Gravida 

Patients 

18 

L 

345 

222 

II 

61 

134 

in 

24 

52 

IV 

20 

32 

V 

7 

8 

VI 

4 

5 

vn 

2 


vin 

S 


x. 

1 


xin 

1 


x\ 

1 


j? ^tesory were 345 prunipravfdae and 126 multigrandae the youngest 
i ^ and a jmmignmda, while the oldest were 42 yean of age one 
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Table 5 contains a list of the complications and diseases that the 
patients in this study had prior to the present pregnancy 


TABLE 5 —COMPLICATIONS AND DISEASES PRIOR TO PRESENT PREGNANCY 


Complications 


No of No of 

Cases Complications Cases 


Diphtheria 13 

Gallbladder disease 1 

Scarlet fever 35 

Epilepsy 1 

Chorea 2 

Nephritis 1 

Oophorectomy 3 

Pneumonia 37 

Peritonitis 1 

Abortion 4 

Eclampsia 2 

Anemia 2 

Influenza 5 

Appendectomy 23 

Chrome tracheobronchitis 1 

Preeclampsia 2 

Herniorrhaphy 1 

Cervical adenitis 1 

Eczema 1 

Chronic arthritis 1 


Chrome tonsillitis 
Typhoid fever 
Pulmonary tuberculosis 
Glandular tuberculosis 
Tuberculosis of spine (opera- 
tion) 

Puerperal sepsis 
Pyelitis 
Nephrectomy 
Rheumatic fever 
Heart disease 
Hip joint disease 
Cesarean section 
Severe laceration of pelvic 
floor 

Breast abscess 
Osteomyelitis of jaw 
Hay fever 
Myomectomy 
Bronchial cyst 
Cerebrospinal meningitis 
Papilloma of bladder 


1 

7 

1 

1 

1 

1 

1 

2 

3 

1 

1 

5 

1 

1 

1 

1 

1 

1 

1 

1 


Table 6 contains a list of complications observed during the pres- 
ent pregnancy m the vaccinated group 


TABLE 6 —COMPLICATIONS DURING PRESENT PREGNANCY 


No of 


Complications Cases 

False labor 17 

Lymphogranuloma vene- 
reum (plus Frei test) 1 

Epilepsy 1 

Scarlet fever 1 

Appendectomy 1 

Bartholin’s abscess 2 

Papilloma of vagina 1 

Trichomonas vaginalis 1 

Gonorrhea 1 

Ovanan cystectomy 1 

Tracheobronchitis 2 

Influenza 1 

Badly abscessed teeth 1 

Banti’s syndrome 1 

Psoriasis 1 

Ischiorectal abscess 1 

Condylomatas 1 

Fibroid uterus 2 

Whooping cough 1 

Intrauterine fetal death 1 

Incisional henna 1 


No of 


Complications 

Nausea and vomiting 
Pernicious nausea and vom- 
iting 
Nephntis 
Preeclampsia 
Eclampsia 
Anemia 

Contracted pelvis 
Pulmonary tuberculosis 
Heart disease 

Severe laceration of pelvic 
floor 
Pyelitis 

Polyhydramnios 
Obesity (over 200 lbs ) 
Cardiac decompensation 
Placenta praevia 
Asthma 
Nephrolithiasis 
Bronchiectasis 
Syphilis 

Threaten abortion 


Cases 

50 

3 

1 

23 

1 

61 

13 

3 

11 

2 

8 

3 

3 

3 
5 

5 

4 
1 

6 
2 
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The types of complications observed in our vaccinated group may 
be generally accepted as factors predisposing, either directly or indi- 
rectly, to puerperal infections. It is common knowledge that local 
or general complications during pregnancy often bear an important 
relationship to the incidence of puerperal morbidity The group of 
complicated cases in this study demonstrates feasibility of vaccination 
with regard to tolerance in the pregnant women with abnormalities 
The delivery of these patients should be considered very carefully 
We dcttned it unwise for the physicians in attendance to have knowl- 
edge of the prophylactic vaccination, since it was our aim to have 
different men deliver these patients This was done only to aid m 
obtaining results that would be impartial and unbiased 


TABLE 7 


No oi 


Feature* of Labor Cases 

Fftocrtoiny 270 

first decree laceration 20 

Second degree laceration 21 

•^^rttepostpartum bleed 

Placenta praevia 4 

rrematare separation of 
placenta 3 

iknuaj removal of placenta 3 
ATexmture rupture of mem 
bmn«. 29 

l remature labor 11 

irolonved labor 32 

Induction 10 

Medial induction 6 

5°rn before doctor arrived 2 
forceps (Imr) 7 5 


No of 


Features of Labor Cases 

Forceps (mid) 16 

Breton extract: cm 14 

Cesarean section (dauical) 5 
Cesarean section (icny) 12 

Ischiorectal abscess 1 

Retained placenta 3 

Prolapsed cord 1 

Short labor 4 

Version 4 

Craniotomy and embryo t 
otny 1 

Scanson: 6 maneuver 1 

Adherent placenta 2 

Cardiac decompensation 1 

Annular detachment of cer 
via 1 


^ is not within the scope of this paper to give in detail a desenp- 
the °' tfie * a ' )or a,1 d delivery of this entire senes Table 7 illustrates 
^ "icidence of certain features of delivery which should be taken 
1^° c ® ns >derauon, since it is a known fact that the conduct of labor 
m th ™ rect bearing on puerperal morbidity There were 343 patients 
w ^° delivered themselves spontaneously and the remain- 
operative interference. 


PUERPERAL WORB/OiTY 

’’•aada ? ntl:ru * or puerperal morbidity are based upon the accepted 
iron r V the J effcrs °n Medical College Hospital, to wit, any eleva- 
r C ‘?" n S 100 4° Fahrenheit on anv two readings or two succes- 
In cr , C T'' n 5 5 exclusive of the first tvventv-four hours following de- 
j n ’ that the patient is considered morbid 
ing t tj rsi:ncs °f vaccinated cases, twenty patients were morbid dur- 
puerpenum, a total of 4 Z4 per cent, as compared with the 
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nonvaccinated group for the same period who showed a puerperal 
morbidity of 17 1 per cent 

TABLE &— CAUSES OF PUERPERAL MORBIDITY IN VACCINATED GROUP 


Cause No of Cases 

Cesarean section (operation reaction) 16* 

Degeneration of uterine myoma postpartum 1 

Craniotomy and embryotomy 1 

Cystitis 1 

Rupture of Bartholin’s abscess dunng labor 1 

* One cesarean section not morbid. 


HOSPITALIZATION PERIOD 

The patients in the vaccinated senes showed a variation from a 
minimum of five to a maximum of thirty-three days’ hospitalization 
(Table 9) The factors which necessitated longer hospitalization were 

15 days (4 cases) 

a. Negro, age 27, gravida I, rheumatic heart disease, contracted pelvis, 
cesarean section 

b White, age 17, gravida I, eclampsia, contracted pelvis, cesarean sec- 
tion when recovered from eclampsia 

c Negro, age 16, gravida I, cephalopelvic disproportion, cesarean sec- 
tion 

d. Negro, age 25, gravida I, admitted to hospital in labor and febrile, 
android pelvis, deep transverse arrest of head (original R.OB ), in- 
trauterine fetal death, forceps delivery, delivered of mascerated 
fetus 

16 days Negro, aged 25, gravida V, cardiac disease, decompensated during preg- 

nancy, cesarean section and sterilization 
21 days (2 cases) . 

a Negro, aged 18, gravida I, severe preeclampsia, surgical induction ot 
labor, spontaneous delivery (L O.A.), mediolateral episiotomy, 
primary repair 

b Negro, age 21, gravida I, premature separation of placenta (complete 
detachment of placenta), cesarean section, blood transfusions be- 
fore and after operation, reaction following transfusion 
33 days White, age 24, gravida I, rheumatic heart disease, mitral stenosis, nua- 
forceps (R OJP ), acute cardiac decompensation, remained in hospital 
for cardiac condition as medical case. 


TABLE 9 —HOSPITALIZATION PERIOD 


Days in 

No of 

• 

Days in 

No of 

Hospital 

Patients 

Hospital 

Patients 

S 

1 

12 

9 

6 

4 

13 

2 

7 

22 

14 

7 

8 

160 

15 

4 

9 

214 

16 

1 

10 

41 

21 

2 

11 

3 

33 

1 


Note 93 8 per cent of patients m the senes remained in the hospital ten days or less, 
98 J per cent were in the hospital two weeks or less 

-i 
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BABIES BORN OF VACCINATED MOTHERS 

A study of these vaccinated persons would not be complete unless 
it included observations of the newborn. There were 251 males and 
225 females, with their weights ranging from 2 pounds to 10 pounds 
4 ounces (Table 10), and there \\ ere six sets of twins In the entire 


TABLE 10 — WEIGHTS OF THE NEWBORN 


Weight in 

Pounds 


Males 

Females 

2 


0 

1 

3-4 


3 

0 

4-S 


2 

2 

5-6 


32 

30 

6-7 


75 

85 

7-8 


85 

80 

8-9 


42 

22 

9-10 


11 

3 

10-11 


0 

2 


Rtoup there was one abortion, which was induced, and seven still- 
births. An explanation of the stillbirths follows 

1 Premature, polyhj drammos. 

L Premature, premature rupture of membranes, breech, prolapsed cord. 

3 Mother a severe preeclamptic (blood pressure systolic, 270 diastolic, 210), 

necrotic placenta, spontaneous deliver}' 

4 Premature. 

it ?f cmature » 006 of twins (am ovular) 

k Moderately contracted pelvis, labor 74 hours, midpelvic arrest of head, for 
delivery, macerated. 

' t-ramotomy and embryotomy (macerated) 

It is felt that anything which might influence puerperal morbidity 
or "wrtahty or possibly decrease the incidence of puerperal infection 
of consideration. 

. * I- Adair has stated that 90 per cent of 7580 obstetric deaths were 
°e to sepsis. L. Colebrook is authority for the statement that the 
condition is roughly this Casualties from infection represent 
r'Jw 7° per cent of the total deaths directly associated with child- 
if those doe to abortion are included, and, in addition, there 
» Urge amount of serious nonfatal Alness Therefore, we believe 
t u aaythmg can be emploj ed in an attempt to increase the resist- 
pregnant women to puerperal infections, it should be given 
tan v dcratl0n - ^ would be ridiculous to say that puerperal infections 
jtN-abolished entirely and forever, but, on the other hand, it ts not 
] Sl °| e for such infections to be reduced to a minimum. 

> mo 01 ™ 10 cue one case as an example of what may happen to 

tnlT _? c m kbor and the possibilities that may arise and contribute 
Puerperal mfectonu 
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Paaent C T, 2 6 years old, white, gravida II I, received eleven mjecaons of 
vaccine during pregnancy She went into labor at term, and delivered spon- 
taneously a male child weighing 9 pounds The child was bom before the arrival 
of the doctor, and was expelled on the bathroom floor A land neighbor severed 
the umbilical cord and tied it The doctor arrived and the placenta could not be 
expelled The patient was removed to the hospital where the placenta was man- 
ually removed She made an uneventful recovery and left the hospital in eight 
days and at no time was she morbid 

ANALYSIS OF RESULTS 

The first three senes of cases that were presented totaled 502 vac- 
cinated patients In this present senes we have observed an additional 
471 cases, making a total of 973 vaccmated patients As stated before, 
the patients were not hand picked, m reality, we hoped to obtain a 
representative group such as may be found in a cross section of the 
average obstetric practice with its associated complications, namely, 
primiparous and multiparous women during pregnancy, labor and the 
puerpenum 

The vaccine was administered to pregnant women with various 
complications in addition to their pregnant state These complications 
varied in type and severity, and yet we failed to observe a single 
case that presented an aggravation of the preexisting condition 

For the entire series, unvaccinated cases under similar conditions 
and delivered by the same personnel served as a control 

The morbidity for the present vaccinated group was 4 24 per cent 
(that is, for 471 cases) and 4 6 per cent for the combined group in- 
cluding the 502 vaccinated cases previously reported (total— 973 cases) 

The morbidity for the nonvaccmated group in this series of 471 cases 
was 17 1 per cent and for the combined group including the cases pre- 
viously reported it was 1 9 66 per cent 

SUMMARY 

A method has been presented whereby a vaccine was prepared and 
used m an attempt to immunize a senes of pregnant women senes 1, 
51 cases, series 2, 1 77 cases, senes 3, 274 cases, and senes 4 (present 
report), 471 cases, total 973 cases The following points may be con- 
sidered salient features of these studies 

1 Active immunity was conferred to mice by means of repeated 
injections of vaccme 

2 The safety and absence of reactions to the vaccine were demon- 
strated 

3 Preexisting conditions in these cases, whether acute or chronic, 
were not aggravated by vaccination 

4 In the entire four series which includes the present report, 973 
patients were delivered with no fatalities In a communication with 
the Philadelphia County Medical Maternal Mortality Committee, it 
was noted that in the years 1935 to 1944, inclusive, there had occurred 
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441 maternal deaths due to puerperal sepsis. The puerperal morbidity 
ivas 46 per cent as compared with a morbidity of 17 1 per cent in 
nonraccirmted cases. 

In conclusion, I wish to state that a larger senes of patients are 
6emg vaccinated, and that special studies were conducted on vac- 
cinated pregnant women, and on a large group of vaccinated medical 
indents (all males) and it was determined by serological tests that 
in both groups there was a definite and significant rise in antibody 
tRer These last two studies, which were conducted in cooperaton with 
Or George P Blundell, will be reported m detail in the future. 
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SOME PSYCHIATRIC PROBLEMS IN OBSTETRICS 
AND GYNECOLOGY 


Diagnosis and Treatment 
Joseph C Yaskin, M D * 

The aim of this presentation is to discuss the psychiatric aspects of 
some of the problems in obstetrics and gynecology m a manner that 
will enable the clinician to attain a classified idea for purposes of diag- 
nosis and treatment. To accomplish this, the clinician need acquire a 
few principles in psychopathology and psychotherapy which are as 
essential in psychiatry as are anatomy, physiology, chemistry, pathol- 
ogy, pharmacology and surgical technic in organic medicine and 
surgery 

SOME BASIC PRINCIPLES IN PSYCHOPATHOLOGY 

To understand the psychiatric aspects of his individual specialty, the 
clinician must possess a few principles regarding the structure and 
function of personality, types of personality, the various reaction types 
and in the case of the neuroses, some psychological mechanisms These 
will be briefly defined and discussed 

Personality.— Personality is the sum total of all the reactions in a given 
mdividuaL It includes the habitual patterns of behavior of the individ- 
ual in terms of physical and mental activities and attitudes (Healy, 
Browner and Bower 1 ) Personality is dynamic from birth to death. 
Its development begins with the instincts inborn, unlearned drives 
which though repressed, suppressed and modified m many ways, re- 
main the great driving force of the personality The cementing and 
supporting energy of the instinctual drives is emotion In the course 
of development there is a constant struggle between the inborn tend- 
encies on one hand, and the demands of the outside world on the 
other This everlasting struggle determines impulse, temperament and 
character and the modes of thinking, feeling and acting For the 
scientifically and organically minded clinicians, one may offer a crude 
but accurate analogy which may be found in the development and 
reactions of the various organs in the body 

A fundamental, empirical, but necessary concept of personality 
necessitates the division of the personality mto two parts, unconscious 
and conscious The unconscious monopolizes the greater part of pet* 

From the Department of Neurology and Psychiatry, Graduate Hospital, 
University of Pennsylvania, Philadelphia. 

* Professor of Neurology, Graduate School of Medicine, University of Penn- 
sylvania, 
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sonality It has often been compared with the submerged part of an ice- 
berg, the visible part representing the conscious. The unconscious is 
defined as a deep level of mental activity consisting of elements which 
never were conscious (collective unconscious of Jung 2 ), and of ele- 
ments previously in consciousness but forgotten, suppressed or re- 
pressed, Suppression is a purposive exclusion of ideas from the field of 
conscious attention. Repression is an unconscious exclusion of painful 
and unpleasant macenal from consciousness and from motor expression. 
Repression is directly or indirectly accomplished by that part of the 
personality which is concerned with the adaptation of the individual to 
the needs of reahty The unconscious is brought into consciousness only 
in dreams, abnormal states and by special psychological techrnc. The 
conscious part of che personality is at all times markedly influenced by 
its larger unconscious part. 

It should be stressed that the unconscious is not a static, inert mass. 
It is a form of energy and, os such, has dynamic possibibties This 
energy, accumulated as it is in the course of adaptation and develop- 
ment from infancy onward, is incorporated into certain nmts called 
complexes A complex is an unconscious constellation of ideas held 
together by an affective (emotional) charge and therefore in some 
"way related to instinctive processes. Most of the unconscious consists 
of material which is evolved in successful integration. Some of the 
complexes are residues of poorly solved conflicts which are excluded 
from consciousness due to their lack of harmony with the conscious 
P 11 ! of the personality and its tendencies. These complexes, which are 
P°°tly integrated m the personality, usually develop early in life, and 
frequently have their origin in reactions peculiar to earlier life. These 
reactions consist of phantasies, incidents and situations which have 
“'m origin m childhood and which are forgotten but are projected 
mto adult life in a symbolic form (Yashin") 

Poorly integrated parts of the unconscious express themselves in 
m sublimations, in character traits and in the presence of 
P'cipiuamg causes, in symptom formation. These symptoms may be 
m tlle Physiological or psychological spheres, or both The mamfesta- 
we usually m the form of disguises or symbols which have no 
^ r semblance to the original situaaon any more than universal edema 
Wu t * 1C ladney 

v ‘ hen one considers the personality from this viewpoint, it is easier 
0 understand how a given physiological disturbance is a symbol of 
“Psychological disturbance which can only be understood when the 
personality u properly evaluated Without such an approach, both 
a Snosis and treatment are unsatisfactory 
If 1 *' of Perconality — It is highly desirable but difficult to classify 
j^snnalmes mto types. For the present the author in practice uses 
ollowing classification, which is undoubtedly open to many ob- 
°ns but which has been found useful, nevertheless 
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1 Average Normal. This may be defined as the type who makes a satisfactory 
economic, social, marital and sexual adjustment, who performs efficiendy without 
symptoms or marked emotional swings, who most of the time gets sansfaction 
from his life experiences, and whose reactions to various stresses and strains are 
adequate and efficient. 

2 Neurotic Personajity The neurotic personality is characterized by mani- 
festations intermediate between normal character traits and neurotic symptoms 
(Jones 1 2 3 4 ) In the neurotic personality the “neurosis is built into the character" 
The neurotic symptoms vary considerably with the type of neurosis and will be 
discussed later Here it may be well to emphasize some features more or less uni- 
versal in all neurotic personalities The basic psychopathologic process is one of 
anxiety or its many modifications or substitutes Hostility, overt or concealed, is 
often present The neurotic traits always develop early in life , are modified by 
the many life experiences, usually manifest themselves by subtle attitudes and 
reactions, and become syniptotns under the impact of appropriate precipitating 
causes 

3 Syntonic Type (Cycloid, Extra verted) This is characterized by swings 
of mood beyond those observed m the average normal The moods m these in- 
dividuals determine the behavior m their everyday activities The syntonic type 
is a predisposing cause to manic-depressive reactions 

4 Schizoid Type (Shut-in, Introverted) A good description of this type is at 
present not available These individuals are characterized on the one hand by 
marked sensitiveness and on the other by unapproachable coldness Regardless of 
the proportion of these qualities, the schizoid lives within htniself (Noyes 5 ) 
This tvpe of personality is apt to develop dementia praecox 

5 Paranoid Type. This is characterized bv the tendency to misinterpretation, 
abnormal suspicion, and stubbornness, and by consequent mood and behavior dis- 
turbances leading to poor adjustment This type is apt to develop dementia prae- 
cox and paranoid reactions of other types 

6 Rigid Types This type of an individual is overly serious, overconsciennous, 
overmeticulous, strictly conventional, abnormally honest, preoccupied with prob- 
lems of security and generally engrossed in immediate problems so that the future 
horizon is rather circumscribed This type is more common in women and is apt 
to develop involution melancholia 

7 Constitutional Psychopathic Type. This type of individual is neidier insane 
nor intellectually deficient These individuals lack emooonal and volutional sta- 
bibty, and “stick-to-itiveness,” and do not benefit by experiences, so that they make 
poor economic, social and marital adjustments They include the pathological bars 
and swindlers, the ndmadic personalities, the annsocial individuals, some paranoid 
types and some sexual psychopaths 

Reaction Types —The various mental reactions are intimately related 
to the various personality types From the standpoint of psychopath- 
ology it is well to be familiar with the several reaction types These 
include 

1 The organic reaction type, such as occurs in structural diseases of the brain 
due to vascular and degenerative changes, neoplasms, infections, intoxicaoons and 
deficiency states, and characterized by psychotic, predominantly intellectual, diffi- 
culties 

2 The affective reaction type, comprising principally the cyclic manic-depres- 
sive reactions and involutional melancholia 

3 The schizophrenic reaction type, with many bizarre modes of thinking, feel- 
ing and acting observed in various types of dementia praecox 

4 The psycboneirrottc reaction type, which is the most frequent typ e ana 
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should be undemood by all clinicians The psvehoneuroses and neuroses may be 
defined as conditions characterized by a variety of subjective complaints without 
«ny primary structural or chemical causes to account for their existence and gen 
crally traceable to some disturbance m the psychological processes of the indi 
ndoal. In the psycho neuroses the causative factors arc traceable to occurrences 
and phantasies of carl> life with reactions to these incidents m the form of per~ 
tonality traits. In the neuroses the causative factors *re traceable to occurrences 
or situations m the recent past or immediate present. In this presentation the term 
■'neuroses and ps> choneuroses” will be referred to as "neuroses.” 

The psychopathology of the neuroses is complex and for detail the 
reader is referred to other publications (Yaskin 0 ) Here it may be well 
to submit the following formulations For practical purposes the con- 
cept neurosis implies the absence of any primary structural or chem- 
ical disease, the existence in the majority of cases of a certain consti- 
tutional make up (the predisposing cause), the occurrence of pre- 
cipitating or exciting causes, and the formation of symptoms which 
may be in the psychic or in the physiologic sphere, or both 
From the standpoint of the neuroses, the most important aspect of 
the personabt) is the emotional (affective) reaction These emotional 
reactions may have their origin in situations of which the patient is 
perfectly aware (in the conscious) or in occurrences of phantasies of 
the past of which he is totally unaware (in the unconscious) The 
existence of the unconscious has not been proved but, at present, it 
15 a necessary hypothesis m the management of the neuroses. The un- 
conscious activities of the personality are comparable to the activities 
of most of the thoracic and abdominal viscera of which we are not 
normally aware but which nevertheless exert a determining influence 
on our very lives It is onl) when the viscera become disturbed that 
ue become aware of them by reasons of symbols which we call symp- 
toms. Symptoms in organic medicine are often clever disguises, as 
m Bright’s drsease glycosuria in pancreatic disease, and so on. 
t has taken thousands of years to correlate the bizarre symbols with 
heir true causes This tendency for nature to disguise and symbolize 
J* cvtn more marked in psychopathology and makes the subject at 
imes very complex, but, just as in organic medicine, there is always 
c ham of events to account for the occurrence of the various phe- 
nomena Most of us can as easily understand the occurrence of tachv- 
mia, vomiting, diarrhea or fainting as an immediate result of some 
»ccat emotional shock as easily as n e understand vomiting in obstruc- 
n of the gastrointestinal tract or the tachi cardia in the failing heart. 
Phoh ^ ou * ,t chat insomnia, abnormal fatigability and imtobihty, 

, onts and many visceral disturbances are entirely due to emotional 
tt>ances "'hjch occurred years before the development of the 
although none of us at present question that tabes and 
c L"'S rl ' ed changes in the various organs had their origin in a hum- 
tlat ™ cutanW) U5 lesion called a chancre. It is a fact, net ertheless, 
BHt 'y neurone symptoms are prolongadons of early emotional 
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states which remain dormant in the unconscious part of our personal- 
ities until some exciting cause activates them 

Symptom formation results from the action of some exciting cause 
which may be an injury, infection, a chemical disturbance or some 
emotional stress The symptoms may continue long after the exciting 
cause ceases to operate, and thus represent released phenomena of the 
neurotic traits of the previously apparently well integrated personality 
These symptoms mclude either frank anxiety states or symptoms tend- 
ing to avoid anxiety such as conversion, compulsive-obsessive neuras- 
thenic reactions These symptoms vary in severity from a slight head- 
ache, increased fatigability and irritability, to devastating visceral dis- 
turbances, intractable insomnia with marked agitation, and alarming 
loss of weight The clinical manifestations frequently completely over- 
shadow the primary constitutional factors or the immediate precipi- 
tating mechanisms 

Anxiety is the central symptom of nearly all the neuroses and psy- 
choneuroses and is of fundamental importance in the management of 
all neuroses Anxiety may be defined as one of the clinically important 
major emotions recognized mtrospectively as an unpleasant feehng, 
accompanied by fear without any, or without adequate cause, and 
manifested objectively by abnormal changes m the neuromuscular, 
autonomovisceral, and secretory functions (emotional expressions) 
All neurotic symptoms are derived from anxiety arising m the con- 
scious or unconscious parts of the personality These symptoms mclude 
frank anxiety or conversions and substitutions for anxiety reflected m 
disturbances in the physiological or emotional spheres 

There are many mechanisms by means of which anxiety is converted 
into symptoms and those interested will search for these m publica- 
tions on psychopathology 1 Here it is worth stressing the role that 
hostility plays in a good many neurotic conditions Anxiety gives rise 
to hostility, which m turn generates more anxiety and thus a vicious 
circle is established Both the anxiety and hostility are experiences of 
which the patient is not at all or only poorly aware The existence 
of both anxiety and hostility help to explain the reasons why “the 
neurotic person may at the same time be driven imperatively toward 
dominating everyone, toward complying with others and imposing his 
will on them, toward detachment from people and craving for their 
affection It is these utterly unsoluble conflicts which are most often 
the dynamic center of the neuroses The two attempts which most 
frequently clash are the striving for affection and the striving for 
power” (Homey 7 ) 

It is well to remember that a given group of symptoms is only a 
conspicuous part of the total neurosis and that the several types of 
neuroses differ considerably m their etiology, psychopathology, prog- 
nosis and treatment 1 6 
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PSYCHOTHERAPY 


Psychotherapy is a procedure which aims to correct the underlying 
psychopathic difficulties as well as the various symptoms of which 
the patient complains It is a psychologic device used to change the 
attitude of the patient toward himself, toward his physical and mental 
processes, and toward his environment. It is an attempt to reevaluate 
his vanous life problems in relation to his various symptoms in the 
light of intellectual and, especially, emotional experiences. 

For purposes of systematic description, psychotherapy is divided 
into the following ar tificia l steps 

Rapport— Ths is a relationship between physician and patient 
whereby the latter gams confidence in and respect for the therapist, 
and at least a desire to cooperate despite preconceived notions of the 
ongui of his symptoms Rapport is indispensable for successful treat- 
ment and is probably the most important step m the treatment. To 
attain the attitude of a satisfactory rapport the patient must feel that 
'ha physician not only sympathizes with him bat also that he has a 
nkar formulation of his case and has the ability to help him. To jus- 
tify to the patient’s expectations the physician must not be too hasty 
m -tinting at conclusions but once the formulation is made he must 
r ^nam firm in his statements, betray no doubts or indecisions, and 
“hove all be frank and truthful. 

Ventilation or Aeration —This consists of bringing into conscious 
attention in specific detail unwholesome attitudes and reactions which 
ate usually associated with irritating memories Some material is usu- 
“hy elicited in a detailed initial history More information will be 
given by the patient when he is permitted to talk freely in direct 
mtetnews. Often, however, it is necessary to use the free association 

method. 


Besensitizatton —This consists in removing the unpleasant emo- 
0l ' a l to ne attached to the memories by intellectual discussion. The 
Patient is encouraged to face openly the unpleasant experiences and 
memories of the past. To accomplish chis the material must be brought 
® 'consciousness repeatedly This is done either by direct interview's 
by th e association method In the course of time there is 

a better objective understanding by the patient, and, what is 
■if unportant, the emotion loses its unpleasant “sting ” 

An l should guide the patient in this phase of the treatment 

vid suggestion is neither unavoidable nor undesirable, pro- 

nto ™ therapeutist does not abuse it. It is necessary that the dcsen- 
und tl0n ! * 1QU 'd be gradual to avoid severe “shock” reaction, avoiding 
‘wounding of sensitivity and pride, and slowly budding up 


0 fk K kest to leave most patients with some formulation at the end 
c h treatment period 


to unpleasant emotional realizations 
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Retraining, Reeducation and Stabilization —This consists in guiding 
the patient to react more or less automatically in a symptomless, effi- 
cient and wholesome manner to various stresses in hfe To be more 
or less automatic the responses have to be free from unpleasant emo- 
tional tone This is accomplished by desensitization, and must be 
learned, at least in the adult, by persistent conscious effort. As a nec- 
essary part of lasting successful retraining and reeducation the patient 
should be guided to formulate an economic, social and recreational 
plan which will vary markedly with the individual patient 

Other Procedures — Psychotherapy of the family is often an impor- 
tant part m the management of many cases Included in the several 
procedures are elements of encouragement, suggestion, rationalization 
and persuasion irrespective of the type of psychotherapy used Often 
the mental illness is complicated by various stresses such as marital, 
social or economic, which cannot be eliminated and under such cir- 
cumstances the patient is guided to face the hard facts in the situation 
and work out some compromise 

In addition to the purely psychological methods the clinician often 
employs methods which are partly psychological and partly physio- 
logical such as a regimen at home or at work, hospitalization, and oc- 
cupational and physical therapy Also purely physiological approaches 
are useful and at tames necessary These include sedatives, somnifa- 
cients, narcosis, tome and endocrine agents, and attention to nutri- 
tional and hygienic needs 

The psychotherapy of the different types of neuroses cannot be 
discussed here and the reader is referred to other publications on this 
subject 3 ' 0 

PSYCHIATRIC ASPECTS IN SOME SPECIFIC PROBLEMS IN OBSTETRICS 

The obstetrician and gynecologist is not expected to have a profound 
knowledge of psychiatry but should possess a few principles which 
may be useful in his practice A knowledge and record of personality 
make-up, the manner in which the patient thinks, feels and acts, a few 
notes on the mood of the patient at a given examination, the presence 
of fears, obsessions, compulsions, unusual preoccupations or a tendency 
to misinterpret, may be helpful m the subsequent management of the 
case 

There are, in addition, a number of specific problems m pregnancy 
and m the postpartum period and in gynecologic practice which have 
definite psychiatric implications, and these will now be discussed m 
relation to psychopathology’- and psychotherapy 

Psychiatric Aspects of Pregnancy —Pregnancy and the puerpenum 
consume a year of the individual's life, and this in itself is of psychiatric 
significance Considering the complexities of our culture, pregnancy, 
labor and the postpartum period have major psychiatric implications 
and, as Piker 8 points out, the obstetrician can no longer confine his 
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attention to the “peine outlet” but must evaluate the total personality 
of the patient, as experienced obstetricians always have. 

The Normal Woman and Pregnancy —Many normal women have 
apprehension regarding the danger of pregnancy and labor, and con- 
cerning the child-to-be. These fears are usually based on misinforma- 
tion and superstitions acquired earlier in life. Under ordinary circum- 
stances a brief superficial discussion will allay the patient's tension 
If the obstetrician becomes aware of considerable tension on the part 
of the patient she should be permitted to unload her various ideas and 
be guided by explanation and encouragement to dissipate the tension 
if not the ideational content. The mere fact that the patient feels that 
the physician is attentive, sympathetic and reassuring will go a long 
tvav to reduce her emotional tension. 


The normal woman may not want a child or additional children 
for many reasons and when confronted with pregnancy, may become 
tense and resentful The situation may be further complicated by un- 
successful attempts at abortion and fears about the ill effects on the 
offspring Most of these cases react favorably to common sense guid- 
mce by the psychiatncally minded obstetrician 
The Psychonewrotic Woman and Pregnancy — Women are often 
“dvised to become pregnant m order to improve then- psychonenrotac 
state. This as a rule is poor advice. It is a clinical fact that during preg- 
nancy especially after the first u eeks, the psychoneurotic feels at her 
a however, the added responsibility of the offspring, in 
the inadequately treated ps\ choneurotic, causes a marked exacerbation 
®f symptoms The much better plan is to treat the psychoncurotic 
nrst and long enough for her to procure a good insight into her neu- 
tntic problems so that she feels the urge to give enough of herself to 
Juyc a chdd and assume the responsibility that goes with motherhood 
bn is especially true of women whose marriage uas delayed for years 
Y phobias, compulsions and obsessions To these women the desire to 
|? v * an offspring is an indication of satisfactory progress in psycho- 
crapy and indicative of satisfactory adjustment in many phases of 
ineir lives. 

In the majority of psychiatncally untreated cases, the psychoneu- 
c °ndition becomes uorse with pregnancy To begin with, in 
nv cises the pregnancy is unwanted, consciously or otherwise 
ere are many conscious reasons for this attitude illegitimate preg- 
of 1 !?’ disfigurement, fear of forthcoming responsibility fear 

t0 cln J made to give care to the home and children, economic fac- 
and mam more understandable situations In many cases the child 
to » 0t f QI unconscious reasons, although overtly the anxiety 

■pjj Pmgnancy is subtly masked by pretense to have an offspring 
We £ ° r resentment of pregnancy m these cases is traceable on the 
and W c ^ e constitutional factors of the neurosis, especially phobic 
c °nipulsivc-obsessive tendencies, and, on the other hand to situa- 
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for transient delirium Lastly, idiosyncrasies to drugs undoubtedly ac- 
count for some transient delirious states 
In general, it may be stated that the organic type of reaction, if 
the cause can be removed, is of relatively brief duration and the re- 
covery is complete If the cause is removed and the mental disturb- 
ance persists, it is reasonable to assume that there is a constitutional 
factor responsible for the psychotic reaction 
The manic-depressive reactions are most commonly encountered 
The onset of the psychosis is usually between the first and fourteenth 
day postpartum, although in some cases the symptoms may be evi- 
dent before delivery or may not appear for weeks after delivery The 
onset may be sudden but is usually gradual The patient exhibits some 
personality changes with increase in tension, undue anxiety, resdess- 
ness, irritability, disturbances of sleep and more particularly changes 
in mood The condition then develops into either a depression, often 
masked by somatic complaints (Denison and Yaskin 12 ), or into a manic 
phase In the depressed patients suicidal ideas and actual attempts at 
suicide are not uncommon In the manic phase, overtalkativeness and 
often harmfully poor judgment are exhibited 
In the schizophrenic reaction the time and mode of onset may be 
the same as in the mamc-depressive Here the personality changes wav 
be even more marked with considerable general discontent, marked 
tension and apprehension and other mood changes But in addition, 
there often are present suspiciousness, tendency to misinterpretation, 
phobias, hallucinations and infanticidal ideas 
The predisposing causes of the various types of psychoses are to be 
found first and foremost in the personality make-up The exciting 
comes in the relatively infrequent organic type of reaction are found 
in the various conditions above enumerated Among the exciting fac- 
tors in the manic-depressive and schizophrenic reactions, the following 
may be mentioned long-continued economic stress, incompatibility 
between marital partners, undesired pregnancy, a feeling of inadequacy 
about the responsibility of motherhood, and a previously sheltered 
life (Ordway and Mclntire 18 ) 

The prognosis of the postpartum psychosis varies with the type 
Recovery is complete in the organic cases which survive the under- 
lying physical factors The mamc-depressive patients recover if they 
do not commit suicide or succumb to intercurrent disease, but recur- 
rences are quite common with or without subsequent pregnancies, 
perhaps more so with subsequent pregnancies The prognosis in the 
schizophrenic group is unfavorable Social recovery occurs m only 15 
to 30 per cent of cases and the likelihood of exacerbation of the process 
is great with subsequent pregnancies 

The treatment of the postpartum psychosis does not vary from other 
types of psychotic reactions In the organic type the early recognition 
of the physical factors is of great importance since the recovery in 
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these cases depends largely on the removal of these factors. Careful 
physical eramtnation and laboratory studies should be performed on 
every paaent who develops psychotic reacnons after childbirth In 
the presence of a delinuin, repeated studies should be performed 
Temperature readings and complete blood counts are often helpful 
m doubtful cases. 

Early diagnosis of schizophrenia and especially manic-depressive 
reactions is highlv desirable The obstetrician y ho knows the person- 
ality make up of his panent for months pnor to delivery is in excel- 
lent position to recognize the early symptoms and be instrumental in 
starting earlv treatment. This is particularly important in cases ex- 
hibiting suicidal and mfanticidal tendencies 
The depressed paaent is to be particularly guarded because of the 
danger of suicide. Moreover, the more severe types of depression are 
readily amenable to electrocerebral shock therapy which may be com- 
menced about four to six weeks after delivery With this form of treat- 
ment about 60 per cent of the cases make complete recovery within 
four to six weeks Those which do not respond last from six to nine 
months. The manic padent recovers spontaneously m six to nine 
months and is less amenable to shock therapy, which should be re- 
^° r VCI T sevcre manic patients. 

The treatment of the schizophrenic paaent is less satisfactory In 
“nne cases insulin shock therapy is used 
Psychotherapy has its place in the treatment of the psychoses but 
compared with the shock forms of treatment or with its efficacy m 
Psychoneuroses it is of less value. 

Tie Problem of Termination of Pregnancy —The question of ter- 
nmianon of pregnancy m one who has had a psychosis in the post- 
Partnm penod and the whole matter of contraception and stenLrza- 
tlon for therapeutic purposes is so entangled in popular and religious 
attitudes, as well as in its medicolegal complications and the prob- 
0115 concerning hereditary transmission, that it cannot be settled at 
present Generally speaking, however, it would not seem advisable 
or a woman who has had a psychosis following childbirth to have 
more children since another childbirth might well precipitate another 
chotic episode or activate a quiescent psychosis (Cohen“) Yet 
, ,, In - v experience, women who have had manic-depressive episodes 
With' VmB ^dbirth have had one, two and three children thereafter 
j l °Bt psychotic reactions and at least one woman who had a 
jjjr**phrenic reaction after the birth of the second child had two 
^uent pregnancies without mental disturbance. 


^ SOME PSYCHIATRIC ASPECTS IN GYNECOLOGY 

^ ,stu rb«nces —There are many psychological aspects to 
frets t ? 5 , t J on - Chadwick, 18 in her monograph on the Psychological Ef- 
01 Menstruation, indicates convincingly that all races have shown 
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guilt over menstruation and according to their folklore they have 
needed some impersonal or plausible way to explain its occurrence 
The ancient idea that the monthly flow of blood was accompanied 
by cruel and hostile wishes within the woman led to many taboos 
erected against her, as is well portrayed in the Old Testament The 
psychiatrist often sees it in our own culture, through phantasies, anx- 
ieties, superstitions and hostilities in the individual patient These psy- 
chological factors may be overt or may be highly symbolized 

Dysmenorrhea —The experienced gynecologist has learned that many 
cases of dysmenorrhea are functional, that is, not due to any discern- 
ible organic or biochemical causes He learned by experience to avoid 
useless operative procedures Functional dysmenorrhea may be one 
of the many manifestations of the neurotic make-up or, like migraine, 
a monosymptomatic manifestation of a deep-seated neurosis Wen- 
graf 10 considers functional dysmenorrhea as an organ neurosis exhibit- 
ing the following characteristics (1) absence of demonstrable pathol- 
ogy, (2) inconstancy, the pain varying from month to month, mostly 
as a reaction to pleasant or distressing events, (3) reversibility, (4) 
connection with neurotic symptoms, (5) amenability to diverse ther- 
apy, and (6) amenability to suggestion and hypnosis Menstruation be- 
comes the realization of old guilt feelings directed particularly toward 
the mother Dysmenorrhea manifests suppression and conversion symp- 
toms It may be exhibited in three spheres local, including backache 
and urinary or rectal disturbance, general complaints involving the 
cerebrum and/or abdominal and secondary sexual organs, and psycho- 
sexual Frigidity is a frequent accompaniment. Cessation of menstrual 
cramps, if the psychogenic factors remain, may mean only that the 
neurosis is finding expression in another form Kroger and Freed 17 
have cured dysmenorrhea by hypnosis While these authors are per- 
haps unique m pioneering in their views, there can be little doubt that 
some cases of functional dysmenorrhea may be favorably influenced 
by judicious psychotherapy Here, as in other psychosomatic situa- 
tions, simpler methods should be resorted to prior to plunging the 
patient into time-consuming expensive, psychological procedures 

Amenorrhea —Amenorrhea as a psychiatric problem has received 
little attention in the literature Although not relevant to the subject 
I should like to stress that amenorrhea may antedate other evidences 
of a pituitary tumor by months or years Amenorrhea is not uncom- 
monly due to major emotional disturbances and is particularly com- 
mon m the major psychoses such as depressions and schizophrenic re- 
actions It may be the earliest clinical manifestation of a beginning 
psychosis 

I should like to stress that the amenorrhea of the psychoses has no 
etiological significance and that the patient need not be subjected to 
therapy to bring on the menstrual flow With recovery from the psy- 
chosis, menstruation becomes reestablished 
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Sf entity —The psychological study of sterility in women has thus 
far received little attention It has long been observed that conception 
ma) occur m a previously sterile woman after she has adopted a child 
Bear 15 discusses this problem and expresses the opinion that following 
the adoption of a child some change in the mode of life situation, but 
without discernible changes m their structure or physiology, follows, 
and conception takes place. He urges psychiatric studies m cases of 
sterility in which no satisfactory gynecological causes for the steril- 
ity can be found 

Frigidity.— Varying degrees of frigidity are quite common and are 
important from a ps> chiatnc standpoint. While frigidity in itself is 
not a serious “symptom’' it often becomes the cause of marital dis- 
harmony Frigidity in the psychoneurotic is of great prognostic im- 
portance, and the woman who remains frigid after treatment usually 
makes unsatisfactory improvement. 

Weiss and English 1 ® classify frigidity into the following grades 
occasional failure to achieve orgasm, only occasional orgasm, mild 
pleasure in intercourse but no orgasm, vaginal anesthesia with no spe- 
cial aversion to coitus, vaginal anesthesia with aversion to coitus, and 
dysparennia and vaginismus. 

They suggest the following causes for frigidity fear of disap- 
proval or punishment, hostility toward the partner, conflicting loves 
(usually unconscious), latent homosexuality, and too much self-love. 

In the treatment of the various grades of frigidity, it should not be 
forgotten that many cases are due to organic conditions, including or- 
disease of the nervous system and the endocrine apparatus 
However, every psychiatrist knows the role of frigidity in the struc- 
of the psychoneuroses and realizes that in the course of psycho- 
therapy many causative factors come to consciousness and that with 
*hc improvement of the psychoneurosis the frigidity becomes less 
tithed or disappears altogether 

1 should like to stress that in depressions, especially m the maiuc- 
cprcssivc depressions, frigidity is an early and constant symptom 
* J th the disappearance of the depression, normal sexual attitudes and 
Actions become reestablished 

perversions have many psychiatric aspects and at the present 
. „ arc of little gynecologic interest. Nymphomaniacs, homosexuals, 
unionists and the like remain, for the present, largely psychiatric 
weal problems, 

tychiatnc Aspect* of Gynecologic Surgery —The psychiatric aspects 
******* surgery do not differ from the other forms of sur- 
especially abdominal surgery, and will be dealt with bneflv 

ant f psychiatrist have long since learned that organic 
^ disease is not a cause for either neurosis or psychosis. The ex- 
^oced surgeon is keenly aware of the fact that avoidable or ejec- 
Sur £ Cr y does not improve the psychoneurotic. He has learned to 
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caution the neurotic in advising a necessary operation, such as removal 
of an ovarian cyst or repair of the pelvic floor, that it will have no, 
or no material, influence on the course of her neurosis Indeed he learns 
by experience to have psychiatric guidance when confronted with 
operations of necessity in severe psychoneurotic states A promise that 
a pelvic or abdominal operation will cure a neurosis is due either to 
dishonesty, lack of knowledge and experience, or both, and is not con- 
ducive to benefit to the patient, and, m the long run, to the surgeon 

Surgical procedures in themselves do not produce neuroses or psy- 
choses Some psychoneurotics are temporarily benefited by the rest, 
attention and regimen incident to surgical procedures Many of these 
patients have an exacerbation of their neurotic symptoms following 
the surgical convalescence, when confronted with old responsibilities 
and a return to their faulty attitudes and reactions 

The psychoses that follow surgical procedures are basically the 
same as those following childbirth, with one exception, that gyne- 
cologic procedures in later life are at times followed by presemle, 
senile and arteriosclerotic dementias and by involution melancholia 
In addition to the above-mentioned organic types there are the or- 
ganic reactions incident to sepsis, hemorrhage, intoxications and ex- 
haustive factors By far more common, however, are the manic-depres- 
sive and schizophrenic reactions, in which cases the operative proce- 
dure is merely a precipitating cause in a constitutionally predisposed 
individual 

Involution Melancholia —This is a psychosis occurring most commonly 
between the ages of 45 and 55, about three times more common in 
women than men, often beginning with somatic complaints, referable 
most commonly to the abdominal organs, associated with or followed 
by depression, agitation, delusions of self-accusation, but occasionally 
paranoid trends, suicidal tendencies and other severe psychotic reac- 
tions 

It occurs most commonly m the rigid type of individual, described 
earlier in this paper There is no evidence, at present, of any definite 
structural or biochemical cause for this disease Despite the voluminous 
literature to the contrary, I am convinced that involution melancholia 
has no etiologic relation to the endocrine changes of the menopause, 
although I do not deny the probability that there may be biochemical 
factors for this disease and most of the other psychoses 

Prior to the advent of shock therapy, the prognosis of involution 
melancholia was unfavorable, not more than 50 per cent recovering 
in from two to four years 

The treatment of involution melancholia , in the absence of contra- 
indications, is electrocerebral shock therapy From 80 to 90 per cent 
of these cases recover within a few weeks The gynecologist can be 
of great service m suspecting the disease early m its course and thus 
help to avoid suffering, invalidism, and often suicide The endocrine 
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substances may alleviate the flashes and other vasomotor phenomena 
but do not cure involution melancholia. 

SUMMARY AND CONCLUSIONS 

Modem clinical medicine and surgery must take into account the 
psychological aspects in many problems To do so the clinician should 
Icam to think systematically in terms of personality make-up, person- 
ality types and reaction types. He should possess a few definite prin- 
ciples in psychotherapy and allied suitable methods of treating psy- 
chiatric problems With this in mind, useful psychopathology and psy- 
chotherapy w ere briefly discussed 

The obstetric and gynecologic problems have many psychiatric as- 
pects which hitherto have received too little attention 
The psychiatric problems of pregnancy were discussed from the 
standpoint of the psychonenronc and with special reference to the 
vomiting of pregnancy The psychotherapy of the psychoneurotic 
pnor to conception, during pregnancy and postpartum, were dis- 
cussed, The concept of a special puerperal psychosis is no longer 
tenable. The psychotic reactions following pregnancy are usually 
manic-depressive or schizophrenic. The organic type of reaction is 
uncommon but when present should recene careful attention in order 
to remove the underlying physical causes 
Man) gynecologic problems have definite psychiatric aspects Those 
briefly discussed include dysmenorrhea, amenorrhea, stenhty, frigid- 
lty and gynecologic surgery 

Involution melanchoba is of particularly great interest to the gyne- 
eologist and early diagnosis and treatment were stressed 
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One 3-ounce bottle of fluidextract of ergot 

Four abdominal binders 

Four breast binders 

Sterile boric acid solution, 1 pint 


The next important step is the selection of the room A room which 
is well lighted, airy, and convenient to lavatory facilities should be 
selected for the delivery of the patient 
The room should be as spacious as possible and all unnecessarv fur- 
niture should be removed All that is necessary is a bed with a firm 
spring, a bureau, a few straight chairs, and two tables for the recep- 
tion of those articles which are needed m the conduct of labor and 
the puerpenum 


for Iquipuent 
Sponge* and Cord Dre*»inc 


2 Pt ir of Sterile 

Olove 


Bag Tor Soiled 
tlnen 



hind Bru«hec 

Enrolope of 1 Data 


Kelly Pad 


High Box - **e 

naxt peg* 


Low Box - 

next page 


j'AntlMp Oil 
Tri Green Bo»p 
1% 311r»T 
Nornal Saline 
63£ Alcohol 
Cretollt Conp V5 $ 
Tl Ex Ergot 

L 

lodoforc Pack 
Ether 

Coap Tr Oreen Soap 
Sphygooaanooe ter 


Enrolope or Data \P«lvlnct*r 

Fig 187 —Contents of obstetrical bag (From “Mechanics of Obstetrics by Vanx 
and Castallo, F A Davis Co ) 


As the time of delivery approaches all the furniture should be care- 
fully protected by ample layers of newspapers The floor around the 
bed should also be covered with layers of newspaper, and a bucket or 
basin placed on the floor, at the side of the bed, for the disposal of 
waste material 

The next important step is the preparation of the bed A narrow 
bed with firm springs and firm mattress is best adapted to the con- 
duct of labor If this is not available and the spring sags, an ironing 
board or extra table leaves should be placed either under the springs 
or between the springs and the mattress This is to prevent the ac- 
cumulation of blood and ammotie fluid in a pool in the center of the 
bed during the delivery 
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A rubber sheet should be placed directly over the mattress, or if 
one is not available, thick pads of newspapers should be employed 
to protect the mattress A linen sheet is placed over the papers or 
rubber sheeang During the actual deliver}, a Kelly pad is so placed 
tinder the panent’s buttock as to dram over the side of the bed into 
a bucket on the floor 

Preparation must be made before labor for the proper care of the 
baby A large basket, bassinet or bureau drawer made comfortable 
"ith blankets, should be put in one corner of the room At the onset 
of labor, a warm bottle should be placed m the blankets to " arm them 
for the newborn child 




□ 




Rg 188 — Showing arrangement for delivery m small room- 1 Bed surrounded 
to protect floor 2 Bucket for disposal of waste, seen n dines, etc. 
Jysol 4 Tabic of solutions, instruments, etc. 5 Chair 6. Tabic for 
r™ c hflen, gauze. 7 Basket or bassinet prepared with warm blankets for rtcep- 
7^ °F tab y 8 Bureau for disposal of medication, hypodermics and other acces- 
£***• ^ Chau 10 Tub 11 Table for bag other instruments. 12 Chair 13 
14 Doorway to adjacent room 15 and 16. Windows. (From “Mechanics 
' J t»tctncj n by Vaux and Casta lio, F A Davis Co ) 


During the first stage of labor "hen the patient is first seen a 
the” 1 * an< ^ corn P' ete examination should be made This should cover 
patients general condition, it, (1) general appearance, (2) tem 
(3) pulse, (4) respiration, (5) blood pressure, (6) palpita- 
j auscultation of the heart Then a determination is made, bj 
an” rC ™ a bdominal and rectal exanunanon, of attitude, presentaaon 
status of the fetus and the degree of advancement of labor 
tjm crc . iS probably no point u hich weans more to the patient than 
1IUBa * examination on rhe part of the obstetrician and his 
\> 0 7 CC that oh is well Bv this single act, her confidence is gi/ned 
native or analgesics can take the place of this 
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As soon as labor is started an ample quantity of water should be 
put to boil m three large containers One is allowed to cool after boil- 
ing for thirty minutes, the second should be kept warm after having 
boiled for a similar period, and in the third, the enamel basins and 
pitcher should be sterilized Hot and cold sterile water are thus made 
readily available for use during labor 
The instruments should be sterilized by boiling in the special copper 
container carried in the obstetrical bag After the water is drained, 
this container should be kept covered until the time of delivery 
Preparation of the patient is done at this time Her hips are elevated 
on a bed pan A sterile cotton sponge moistened with lysol solution 
is inserted in the mtroitus to prevent the entrance of infective mate- 
rial The adjacent parts are then washed with a solution of green soap 
and lysol 

The pubic and vulvar hair is then shaved from above downward 
When all the hair has been removed, the pubis, vulva, perineum, and 
inner margins of the thighs are thoroughly scrubbed with a solution 
of green soap and lysol, using sterile gauze or cotton 
The bladder should be cathetenzed only when its distention is such 
that it interferes with the mechanism of labor If the rectum is dis- 
tended with fecal material, a low enema should be administered before 
the perineum and vulva are prepared 
First Stage of Labor — During the first stage of labor in normal pres- 
entation the patient may walk about freely or sit in a chair She is 
encouraged to take nourishment which is readily assimilated, such as 
various forms of carbohydrates, fluids m the form of water, weak 
tea with sugar, fruit juice or ginger ale The patient should be cau- 
tioned against endeavoring to “bear down” with the pains of the first 
stage 

Second Stage — During the second stage of labor, the obstetrician 
should be in constant attendance upon the patient, or within ready 
call Abdominal examination should be repeated at frequent intervals 
to determine the strength and frequency of labor pain, degree of de- 
scent of present part and condition of fetal heart sounds Rectal exam- 
ination should be frequently done to confirm the station of the pre- 
senting part and determine the degree of dilatation of the cervix. 
Vaginal examination is to be employed only under special indications 

FINAL PREPARATION FOR DELIVERY 

In the case of a multiparous patient, preparations for delivery are 
made when the pains become of a beanng-down character and the 
cervix is from 4 fingerbreadths to completely dilated 
In the case of a pnmigravida, preparations for delivery are made 
when bulging of the perineum is noted 
The physician’s outer clothing and shoes should be replaced by an 
operating shirt, trousers and shoes His hands must be scrubbed for 
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ten minutes, preferabl) under running water Thev should then be 
immersed in 70 per cent alcohol solution A sterile gown and sterile 
pores are put on 

The patient is placed in bed in the dorsal posture with a sterile 
iqiian; of linen on her abdomen and one beneath her hips The inner 
a i vuha and penneum are cleansed with green soap 

lysol solution A sterile sheet is placed on the lower half of 
c bed and a similar sheet across the abdomen The patient’s lowier 
“Jrtmities are ensheathed in leg cor ers 
ihe instruments and solutions are arranged on tables near the foot 
At hfl^ "^ C pre Parauons are now complete for the actual birth of 

DRtVERY OF THE CHILD 

J ( n s P°ntaneous labor it is best to let the patient’s feet rest on the 
the bed until debt erj Then she is placed across the bed 
'nth legs over the bach of chairs so that she may have some anchor- 
“S' during her pains and until delivery is consummated 



,v md t,1C presentln g part distends the vulva, care should be taken to 
t 0 r K ^ tcnsi ' c lacerations, by placing one hand against the fetal head 
band^ 111 100 rapid expulsion across the penneum. The other 

tIUnnj “^ m pIoyed to lift the head over the penneum b> the ” 

^Tien the head of the baby is bom, the mucus and -mm 
*iped from the nose and mouth and the ncch is freed 
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As soon as labor is started an ample quantity of water should be 
put to boil in three large containers One is allowed to cool after boil- 
ing for thirty minutes, the second should be kept warm after having 
boiled for a similar period, and in the third, the enamel basins and 
pitcher should be sterilized Hot and cold sterile water are thus made 
readily available for use during labor 
The instruments should be sterilized by boiling in the special copper 
container earned in the obstetrical bag After the water is drained, 
this container should be kept covered until the time of delivery 
Preparation of the patient is done at this time Her hips are elevated 
on a bed pan A sterile cotton sponge moistened with lysol solution 
is inserted in the introitus to prevent the entrance of infective mate- 
nal The adjacent parts are then washed with a solution of green soap 
and lysol 

The pubic and vulvar hair is then shaved from above downward 
'When all the hair has been removed, the pubis, vulva, perineum, and 
inner margins of the thighs are thoroughly scrubbed with a solution 
of green soap and lysol, using sterile gauze or cotton 
The bladder should be cathetenzed only when its distention is such 
that it interferes with the mechanism of labor If the rectum is dis- 
tended with fecal material, a low enema should be administered before 
the perineum and vulva are prepared 
First Stage of Labor —During the first stage of labor in normal pres- 
entation the patient may walk about freely or sit in a chair She is 
encouraged to take nourishment which is readily assimilated, such as 
various forms of carbohydrates, fluids m the form of water, weak 
tea with sugar, fruit juice or ginger ale The patient should be cau- 
tioned against endeavoring to “bear down” with the pains of the first 
stage 

Second Stage— During the second stage of labor, the obstetrician 
should be in constant attendance upon the patient, or within ready 
call Abdominal examination should be repeated at frequent intervals 
to determine the strength and frequency of labor pain, degree of de- 
scent of present part and condition of fetal heart sounds Rectal exam- 
ination should be frequently done to confirm the station of the pre- 
senting part and determine the degree of dilatation of the cervix 
Vaginal examination is to be employed only under special indications 

FINAL PREPARATION FOR DELIVERY 

In the case of a multiparous patient, preparations for delivery are 
made when the pains become of a bearing-down character and the 
cervix is from 4 fingerbreadths to completely dilated 

In the case of a primigravida, preparations for delivery are made 
when bulging of the perineum is noted 
The physician’s outer clothing and shoes should be replaced by an 
operating shirt, trousers and shoes His hands must be scrubbed for 
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ten minutes, preferably under running water They should then be 
immersed in 70 per cent alcohol solution A sterile gown and sterile 
gloves are pnt on 

The patient is placed in bed in the dorsal posture with a sterile 
square of linen on her abdomen and one beneath her hips. The inner 
side of the thighs, vuha and perineum are cleansed with green soap 
and lysol solution A sterile sheet is placed on the loner half of 
the bed and a similar sheet across the abdomen The patient’s lower 
extremities are ensheathed in leg covers 

The instruments and solutions are arranged on tables near the foot 
of the bed The preparaoons are now complete for the actual birth of 
the child 

DRIVERS OF THE CHILD 

In spontaneous labor it is best to let the patient’s feet rest on the 
surface of the bed until delivery Then she is placed across the bed 
with legs over the back of chairs so that she may have some anchor- 
age during her pains and until delivery is consummated 



As th 

at oid C I' re5cntln g part distends the vulva, care should be taken to 
t0 “tensive lacerations, by placing one hand against the fetal head 
tatuf 5111 from too rapid expulsion across the pennenm. The other 
n^J^^ploycd to lift the head over the pennenm by the Ritgen 

bead of the baby is bom, the mucus and ammotic fluid 
P™ from the nose and mouth and the neck is freed from the 
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restraints of the encircling coils of the umbilical cord Generally the 
cord can be slipped over the baby’s head (Fig 189) If this fails, how- 
ever, the cord may be slipped back over* the shoulders during birth 
If the cord is too tight for either maneuver, it may be cut between 
hemostatic clamps 

Haste should not be employed in the delivery of the shoulders, the 
latter are generally expelled spontaneously If expulsion of the shoul- 
ders is unduly delayed, the fingers may be hooked over the fetal head, 
and steady, firm traction exerted posteriorly in order to bring the 



Fig 190 —Method of drawing down the anterior shoulder beneath e 
symphjsis pubis (“Mechanics of Obstetrics” by Vaux and Castallo, r 
Davis Co ) 

anterior fetal shoulder under the symphysis pubis (Fig 190) The 
feral head is then drawn anteriorly to deliver the posterior shoulder 
across the pelvic floor and perineum (Fig 191 ) . 

After the complete expulsion of the child, the attendant waits until 
pulsation of the cord has stopped During this interval the baby should 
be held by the ankles with head dependent, in order to dram fluid 
from the respiratorv tract The free hand of the operator may be em- 
ployed to gentlv “milk” fluid from the trachea 
The hand of the operator or of an assistant should be placed fre- 
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quently upon the maternal abdomen to make sure that the uterus be- 
comes properly retracted around the placenta, and to note changes 
m contour v, hich subsequently take place. 



CARS OF THE BABY 

P u ^ atIori of the cord has ceased, two hemostatic clamps 
applied, one 2 inches from the navel of the baby' and the other a 
the f , fjistal to it. With the hand interposed as a protection bemeen 
ksati'™ t>ody and the scissors, the cord is cut between clamps Two 
from rtf °L cotton arc apphed and tied firmly, the first 1 inch 
Ptoinn i 5 nave > Rod the second m the groove formed by the 
ttnt , "’Fmostatic clamp A sterile dressing moistened with 70 per 
m _r W 10 ' u applied to the stump of the cord The dressing is held 
a band of sterile gauze 

c Md °° stetnci an must assure himself that the air passages of the 
pcml^ C . c car “ accomphshed first, bv holding the child de- 
ploy, t * le lep and gently milking the trachea second, by cm- 
f 1103011 apparatus or tube to draw fluid or mucus from the 
"Seal region of the babv, third, by inserting, m extreme cases. 
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a small silk intratracheal catheter and withdrawing plugs of mucus 
from the trachea (Fig 192) 

Treatment of the Eyes— The baby’s eyes should be treated as soon 
after delivery as possible If the obstetrician has assistance, he may do 
this while he is waiting for the delivery of the placenta Each eye 



should receive one or two drops of 1 per cent fresh solution of silver 
nitrate (1 per cent silver acetate also is used) into the conjunctival sac 
(Figs 193 and 194) Care must be taken that the eyelids of the baby 
be sufficiently separated for the silver nitrate to actuallv enter the sac 
An evclid retractor, such as the Castillo, may be used After two or 
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three minutes, the excess of silver nitrate is flushed out with physi- 
ologic salt solution This final step lessens the incidence of chemical 
conjunctivitis 



Fig 193 — Perforaung a wax ampule in preparation for tho Crcd c prophylactic 
treatment of the newborns e>es (“Mechanics of Obstetrics" by Vaux and 
Gastello, F A Dans Co ) 

The physician, 1m ing assured himself that air passages of the child 
ore clear and the eyes treated, wraps the child in a warm sterile towel, 
or a square of sterile linen, and the child is placed m its warm crib 



Fig 194— Showing method of instilling silver nitrate solution in infant’s eyes 
tom paraffin capsule. ( Mechanics of Obstetrics’’ by Vaux and Castallo F A. 
thru Co ) 


MANAGEMENT OF THE THIRD STAGE OF LABOR 

Throughout the period of attending to the baby after its delivery, 
ttmer the obstetrician or a competent assistant must male frequent 
j «™tions of the condition of the uterus and the amount of bloody 
.“charge f ro m the vagina. Occasionally, partial detachment of the 
Pwcenta will grve rise to constant and severe v aginal bleeding, which 
c £? si tates the obstetrician's undivided attention. 

bn t i j/necharusm of separation of the placenta should not be rushed, 
^ when the placenta has separated and lies in the low er segment of 
* uterus and in the vagina, its expulsion may be accelerated The 
JwWRtion of the placenta can be recognized by changes in the con- 
, a J 1( * the station of the fundus, bloody discharge from the vagina 
\Vh TanceTncnt °f the umbilical cord 
the h x t ^' eSe Slffns 3ie P rcsent > d 1 ' pbicenta may be expelled from 
'racted <ana * exerting manual pressure backward against the con- 
M uterus In other words, by using the contracted and empty 
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organ as a piston (Fig 195), the placenta is forced out of the lower 
birth canal As the mass of the placenta is expelled from the vagina, 
it should be turned over and over so that the membranes are rolled 
into a rope and drawn down complete from the uterine cavity (Fig 
196) Placenta and membranes are collected in a basm held beneath 
the vaginal outlet with one hand while the other remains free for 
exerting pressure on the fundus 



Fig 195 —Expression of the placenta by pressure on the fundus ("Mechanics of 
Obstetrics” by Vaux and Castallo, F A Davis Co ) 

When the placenta has been delivered the hand of the obstetrician 
placed upon the maternal abdomen should follow the uterus down 
coward the pelvis and by vigorous massage insure that the uterus re- 
mains firmlv contracted, thus avoiding excessive blood loss This is 
followed by administering an oxytocic drug such as ergot, ergotrate 
^ or extract of posterior lobe pituitary or its derivatives 
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Inspection of the Placenta The next duty of the obstetrician is to 
examine the placenta and membranes to make sure that no portion is 
retained in the cavity of the uterus This examination is accomplished 
by laying the placenta upon a table and carefully inspecting the 
maternal and fetal surfaces 

The maternal surface should present a composite and complete pic- 
ture. The cotyledons should fit snugly' against one another and the 
margin should be smoothly lev eled off throughout the circumference. 
Upon the fetal surface the large branches of the umbilical vessels 
should be traceable to intact segments of the placental tissues A large 
icssel tom off at the margin of the placenta or one which leads be- 
yond the margin to a rau area on the membranes, indicates that a 


\Ki 




18 -Method of extracting the membranes by rotating the placenta. (‘Me 
chanics of Obstetrics” by Vaux and Castaiio F A. Davis Co ) 

Placenta “succentunatn' has been detached and retained in the uterine 
cavity 

Tlic membranes should be examined to see if they are complete 
ctennon of membranes generally does no harm. Retained portions 
0 placenta, however, should be removed, for they will give rise to 
Postpartum hemorrhage and puerperal infections 
s ’mpachon for Ucerationi —After the operator is sure that the expul- 
( IOn °‘ the placenta is complete, the lower birth canal is examined 
laceration. If labor has been spontaneous and uncompbcated, the 
'W should not be inspected If there arc anv lacerations of the 
the 1 "' 0 " 1 t ^ le 5’ should be immediately repaired unless the condition of 
Patient contraindicates anesthesia and mampulanon 
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ANALGESIA AND ANESTHESIA, FORCEPS 

Analgesia —The following analgesics may be used at home demerol, 
100 mg, and o gram of scopolamine intramuscularly when the 
patient is having labor pams every three to five minutes lasting twenty 
to thirty seconds If after one or two hours the analgesic effects 
appear to be wearing off, another dose of 100 mg of demerol intra- 
muscularly is given The scopolamine is repeated with demerol at four- 
hour intervals, but each subsequent dose of scopolamine is half of the 
previous dose There is usually much relief of pam and partial amnesia 
The patient will sleep between pains 

Another satisfactory analgesic agent is the combination of 3 grains 
of seconal by mouth and 1 gram of codeme sulfate intramuscularly 
This combination usually gives good results with multiparous patients 
If the patient develops hallucinations or excitability from either com- 
bination, open drop ether can be used to control her until she can be 
given rectal ether 

If neither of the above combinations gives good results, rectal ether 
may be employed First a cleansing enema is given, then a rectal tube 
is passed to a point above the presenting part, if the presenting part 
is low Two ounces of warm mineral oil is then instilled to protect 
the rectal mucosa, and this is followed by 2 ounces of ether Finally 
2 ounces of warm mineral oil is instilled to clear the rectal tube The 
tube is removed and the gluteal cheeks are held together to aid the 
patient is retaining the enema When ether is detectable on the breath 
of the patient it is a sign that the ether has been absorbed and the 
patient most likely will not expel the mixture The results with rectal 
ether following one of the above combinations or as the sole agent 
are very often satisfactory 

Anesthesia —The only safe anesthetic for use at home is dropped ether 
It is easily administered by anyone and the doctor can watch the 
effects as he is doing the delivery Spinal and caudal anesthesia are con- 
traindicated for use in home deliveries 

Forceps —The use of inlet or midplane forceps is a procedure for 
hospitals where there are proper supervision and facilities for the han- 
dling of any emergencies that might arise There is no contraindication 
to the use of outlet forceps m the home if the doctor knows the 
indications and contraindications therefor 

COMPLICATIONS OF LABOR 

Abnormal Presentations — Whenever the doctor suspects or diagnoses 
an abnormal presentation such as breech, transverse he or dispropor- 
tion, the patient is admitted to the hospital Good prenatal care and 
adequate attention to the patient during the early stages of labor will 
create opportunities for diagnosing the condition in time to get the 
patient to the hospital for the delivery 


X 



MANAGEMENT OF HOME DELIVERIES 


1537 


Postpartum Hemorrhage —This complication is not common in our 
home deliveries. If excess bleeding is noticed, Credo's method is em- 
ployed if the placenta has not been expelled The uterus is lifted out 
of the pelvis One hand placed above the symphysis pubis appbes 
pressure towards the promontory of the sacrum and the other hand 
on the fundus appbes pressure toward the symphysis This brings the 
uterus under control whde active measures are being provided 
Pituitnn and ergotamine tartrate are given intramuscularly Then 
one ampule of ergotamine tartrate is given intravenously The ambu- 
lance is sent with blood plasma, which the patient receives The uterus 
is packed if it has not responded to oxytocic drugs The patient is re- 
moved to the hospital, where further treatment for hemorrhage is 
administered 

Infections.— Some patients will be found with a septic temperature, 
due to the fact that they have had intercourse the night before going 
into labor A mild endometritis develops The endometritis at times 
becomes more severe. The patient develops a painful uterus and ten- 
derness in the lower abdominal quadrants Parametritis or pelvic cel- 
luhns may develop This condition responds favorably to sulfa ther- 
apy The patient receives 2 gr of sulfadiazine or sulfathiazole, then 
1 gm every four hours with equal amounts of sodium bicarbonate. 
Penicillin, 100,000 to 200,000 Oxford units per twenty-four hours, is 
also given in combination with sulfa therapy, depending upon the 
seventy of the infection. Fluids are forced to over 2000 cc each 
twenty-four hours A blood specimen and a cathetenzed specimen of 
unne are taken and examined at the hospital. 

Breast infections are treated immediately by resting the breast, and 
early sulfa therapy is instituted If an abscess forms, the patient is ad- 
mitted to the hospital and the abscess is incised and drained 
By elms is another common infection which responds very well to 
sulfa therapy 

Breast infections are treated immediately bv resting the breast, and 
Patients who hve in poorly heated homes and whose surroundings are 
uot the best The patient is placed on 4 gm of sulfadiazine as the lm- 
I~ dose, then 1 gm every four hours with equal amounts of sodium 
'carbonate. Fluids are forced to at least 2000 cc for every nventy- 
®ur hours If the patient does not respond to sulfadiazine, penicillin 
™ ri Py is instituted A blood count and an examination of a catherer- 
Bc d specimen of unne are made every forty-eight hours when sulfo- 
ismides are gtven 
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SINGLE DOSE AND CONTINUOUS SPINAL ANESTHESIA 
FOR LABOR AND VAGINAL DELIVERY 


Mahlon C Hinebaugh, Jr , M D.* and Warren R Lang, M D f 

Spinal anesthesia was introduced in obstetrics by Kreis in 1900 Un- 
fortunately, at this time cocaine was the only available anesthetic agent 
Because of the marked toxicity of the drug, maternal mortality was 
high As a result, the procedure met almost universal condemnation 
by the profession and it was soon abandoned After a lapse of approxi- 
mately twenty-five years interest m the method was revived This was 
largely due to the development of new and less toxic drugs plus a 
more complete understanding of the physiology of spinal anesthesia 
and its mode of action In 1930 Cosgrove 1 reported the first large senes 
of cases delivered under spinal anesthesia He was able to demonstrate 
that, when properly used, this type of anesthesia was relatively safe 
Despite this favorable report, the reaction was by no means enthusi- 
astic The procedure continued to meet with violent opposition from 
many prominent obstetricians of the time Its employment therefore 
continued to be restricted During the penod of 1930 to 1940 the use 
of spinal anesthesia for caesarean section became more widespread as 
its superiority over inhalation anesthetics became apparent The intro- 
duction of continuous spinal anesthesia in 1940 by Lemmon 2 is to a 
considerable degree responsible for its present popularity 

ADVANTAGES AND DISADVANTAGES 

A discussion of the advantages and disadvantages of any obstetrical 
anesthesia should be based on (1) safety to the mother, (2) safety to 
the infant, (3) its effectiveness and (4) ease of administration 

Spinal anesthesia is essentially a form of local nerve block Its effec- 
tiveness depends upon the paralysis of sensory nerve impulses as they 
enter the spinal cord The fact that the action of spinal anesthesia is 
limited anatomically is of prime importance m the consideration of 
its application to obstetrics Briefly, this anatomic limitation is depend- 
ent upon such factors as the site of injection, the amount, concentra- 
tion and specific gravity of the agent, position of the patient, and 
barbotage It is therefore possible to block the sensory enervation of 
the uterus (D ll5 Di 2 ), cervix and lower birth canal (S 2 , S 3 , S4), 
without producing paralysis of the motor fibers (D c and above) This 
permits uterine contractions to continue and at the same tame afford 

• Diplomatc, American Board of Obstetrics and Gynecology, Demonstrator of 
Obstetrics, Jefferson Medical College, Assistant Obstetrician, Jefferson Medical 
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complete pain relief without materially interfering with the progress 
of labor In addition, since the uterus retains its ability to contract 
firmly the danger of atonic postpartum hemorrhage is greatly re- 
duced The complete relaxation of the pelvic floor and perineum in- 
cident to spinal anesthesia greatly facilitates certain operative proce- 
dures such as midforceps rotation and extraction 
Of considerable importance is the ability of the completely con- 
scious patient to cooperate. Indeed, m a mulnpara painless spontane- 
ous delivery can be accomplished bj instructing her to "bear down” 
during the uterine contractions Furthermore, there is no need to re- 
strict fluids or food in the immediate postpartum period This is in 
marled contrast to inhalation anesthetics Throughout our experience 
with spinal anesthesia, particularly w hen using the continuous technic, 
ve have been impressed by the fact that practically every woman is 
conscious of a deep emotional satisfaction in being awake during her 
delnerv and seeing her child as soon as it is bom This accounts in 
J large measure for the marked enthusiasm of the patient for this 
method of pain relief Of almost equal importance to the welfare of 
the mother is the necessity for safeguarding the infant In this respect 
spinal anesthesia is unique. As w e and others have pointed out in pre- 
vious papers, spinal and continuous spinal anesthesia are without any 
adverse effect upon the fetus* 4 Respiranon is immediately estnb- 
hshed and cj anosis is abdfent 

In the main, the disadvantages of spinal anesthesia are minor in 
character Those antagonistic to its use attempt to justify their posi- 
Oon by simplj stating that it is too dangerous for the pregnant woman 
Careful analysis fails to substantiate this claim For the most part, 
fatalities are due to such avoidable factors as (1) its selection in spite 
m contraindications, (2) errors m technic, and (3) its employment 
by unqualified individuals In this connection it seems rather strange 
“at physicians who would never think of administering chloroform 
or nitrous oxide to a patient will without any hesitation attempt to 
Bwc a spmal anesthetic Probably the greatest single disadvantage to 
s P ln aI anesthesia is its limitation of applicability It should never be 
except in a well equipped institution and under the direction of 
J "ell trained anesthetist. Oxjgen, vasopressor drags, stimulants and 
Intravenous fluids must be available for immediate use Because of the 
'gh incidence of operative delivery spmal anesthesia is not suited for 
! c "ntramed obstetrician. A small percentage of patients complain of 
rmii ch £ following debvery, but this is m most instances reach!) con- 
lled by ergotamine tartrate and aspirin. 

INDICATIONS AND CONTRAINDICATIONS 
JW its effect is restricted to a local area, spmal anesthesia is par- 
'y~ r ‘> indicated in the following conditions (J) infections of the 
rc Puatory tract, whether acute or chronic, (2) certain types of heart 
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disease, (3) hypertensive toxemia, because of the reduction of blood 
pressure and vasodilatation resulting in increased urinary output, (4) 
prematurity, (5) previous cervical and vaginal plastics due to its re- 
laxing effect on the lower genital tract 

Spinal anesthesia is contraindicated in (1) severe anemia (vaso- 
dilatation of the lower extremities in the presence of decreased blood 
volume predisposes to anoxemia), (2) marked deformity of the spinal 
canal or disease of the spinal cord, (3) local infections at or near the 
site of injection, (4) marked obesity, (5) those emotionally unsuited, 
(6) when there is a history of sensitivity to the drug 

Obstetrical contraindications pertinent to vaginal delivery are (1) 
placenta praevia (the relaxing effect of spinal anesthesia on the lower 
uterine segment may cause marked bleeding), (2) cephalo-pelvic dis- 
proportion, (3) nonengagement of the presenting part, (4) m the 
presence of known fetal deformity or intrauterine fetal death, (5) 
such operative procedures as internal podahc version and certain cases 
of breech decomposition and extraction 

SINGLE DOSE SPINAL ANESTHESIA 

Single dose spinal anesthesia has been employed with increasing fre- 
quency during the past ten years Its use is restricted by virtue of the 
fact that there is a definite limitation of the duration of anesthesia 
There is some variation in the duration of ahesthesia dependent upon 
the anesthetic agent employed At the present time there are three 
drugs in common use 

Procaine hydrochloride (novocaine) is more extensively used than 
any other local anesthetic and has survived the test of clinical trial 
Its toxicity is approximately one-sixth that of cocaine The injection 
of 50 mg , dissolved in 2 cc of spinal fluid, is usually sufficient to 
produce good relaxation The average duration of anesthesia is fort) 7 
minutes 

Pontocaine, a very popular anesthetic in general surgery, has a lim- 
ited number of advocates for vaginal delivery It produces a prolonged 
anesthesia which is advantageous However, this advantage is more 
than offset by the fact that it is eight tames as toxic as procaine In 
our opinion this high toxicity unnecessarily increases the danger to 
the patient and we do not recommend it. For those who wish to 
employ this drug w r e suggest the administration of 5 mg dissolved m 
10 per cent glucose 

Metycame hydrochloride is in our experience the drug of choice 
It possesses a low toxicity, is prompt and uniform in action, and rela- 
tively long lasting in its effect 5 We employ 1 5 per cent metycame 
in Ringer’s solution (15 mg /cc ) The average dose is 30 to 45 mg 
or approximately three-fourths the dose of procaine 

The injection of any anesthetic agent into the subarachnoid space 
may produce systemic toxic effects The most important of these toxic 
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reactions are (1) central nervous system excitation, (2) cardiores- 
piratory failure, (5) allergic phenomena, (4) a combination of several 
factors. Despite the fact that allergic reactions are rare, it is wise to 
question patients w ith regard to a history of sensitivity to local anes- 
thesia. Skin reactions have been recommended but are probably of 
little value 

Technic.— There are certain prerequisites for the safe administration 
of single dose spinal anesthesia In a nullipara, the cervix must be com- 
pletely dilated and the presenting part at the level with the ischial 
spines or below Tn other words, it should not be given until the 
panent is read) for delivery In a multipara the anesthesia may be 
induced before the cervix is completely dilated if the patient is hav- 
ln g second stage pains and the presenting part is m the midpelvis 
When these conditions have been satisfied, the patient is removed to 
the delivery room Her pulse and blood pressure are recorded If 
these are within normal limits she is placed on either side m an atti- 
tude of complete flexion suitable for lumbar puncture. After thor- 
ough surgical preparation of the area, the skin overlying the third or 
fourth lumbar interspace is infiltrated noth local anesthesia This mav 
be accomplished by using procaine ephednne solution (1 cc ampule) 
or metycaine. The wheal should be small m order to avoid obliteration 
°f the landmarks A small gauge spinal needle (No 22) is then in- 
serted into the chosen interspace and a free dnp of spinal fluid is 
obtained If procaine hydrochloride is used, 2 cc. of spinal fluid are 
withdrawn in which to dissolve 50 mg of the drug When mety- 
aute ( l 5 per cent m Ringer’s solution) is used there is no need to 
withdraw spinal fluid The anesthetic is slowly injected without bar- 
botage and die needle removed 

The patient is now placed in the lithotomy position and prepared 
■or delivery The pulse and blood pressure are checked at five-minute 
""rivals during the first half hour and then every ten to fifteen min- 
utcs until she has completely reacted from the anesthesia. Should the 
pressure fall below 90 mm a vasopressor drug, such as eplied- 
n "u sulfate, grain %, is administered hypodermically Throughout the 
actual delivery 100 per cent oxygen is given by mask. We wish to 
ttn Phasize the use of oxygen during the delivery It acts to prevent 
any material drop in blood pressure and offset any tendency of the 
anesthesia to produce cardiorespiratorv depression. 


Case Hmmv-Mo, D McK. white, aged 26 yea ra, Para O Gravida I, was 
from the medical department for antenatal care and deliver} She had 
tmder coI]«pse therapy for pulmonary tuberculous for the past two yean, 
course was uneventful The onset of labor was at 10 a.m with pre 
rupture of membranes. She was admitted to the hospital at 4 P.M. not in 
jZy Uterine contractions began at 830 P.M. Examination at this time revealed 
^JJptndinal H«i back to right, vertex presenting FHS 136 riq toward flank, cervix 
•ctd and nndDated presenting part at ischial spines. Four hours later the 
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patient was quite active and labor was progressing normally Analgesia was se- 
cured by seconal, grains 3, and hyoscine, grain 1/150 

At 7 am on the following day the cervix was completely dilated, head station 
midpelvis, position ROT Because of the pulmonary complication it was deemed 
advisable to shorten the second stage and the patient was removed to the delivery 
room Fifty milligrams of procaine hydrochloride was injected through the third 
lumbar interspace The patient was prepared for delivery Vaginal examination 
verified the position Apparently as a result of relaxation incident to the spinal 
anesthesia plus continuation of uterine contractions, the head descended to the 
pelvic floor Delivery was accomplished by an easy rotation and extraction A 
unde mediolateral episiotomy was done because of the large head Following 
birth of the child the uterus contracted firmly with very slight blood loss The 
placenta separated almost immediately and was expressed by simple fundal pres- 
sure at the end of three minutes, following which the uterus again contracted 
firmly with the blood loss minimal 

The patient reacted well following delivery, artificial pneumothorax was re- 
peated on the first postpartum day and the patient’s hospital course was entirely 
normal The labor and delivery were without adverse effect upon the pulmonary 
lesion 


CONTINUOUS SPINAL ANESTHESIA 

Continuous spinal anesthesia for labor and vaginal delivery was first 
instituted, to our knowledge, by one of us in January, 1944 Our in- 
vestigation was initiated through a desire to avoid certain disadvan- 
tages of continuous caudal analgesia as described by Hmgson and 
Edwards 0 These disadvantages while primarily technical, are never- 
theless of great importance clinically (1) It is more difficult to insert 
a needle properly into the caudal canal than to perform a successful 
lumbar puncture, (2) massive doses of anesthetic solution are neces- 
sary m caudal analgesia, whereas m continuous spinal one-twentieth 
to one-thirtieth of that dose produces the equivalent effect, (3) the 
danger of the inadvertent introduction of the needle into the sub- 
arachnoid space or a vein during caudal analgesia is ever present, (4) 
should any toxic reaction occur during caudal analgesia, the anesthe- 
tic cannot be withdrawn In all other respects the factors which gov- 
ern the use of continuous caudal analgesia apply to continuous spinal 
anesthesia By virtue of the small dosage requirement of the latter, 
it is possible to produce analgesia (sensory loss without motor paraly- 
sis) during the later part of the first stage of labor and anesthesia 
during the second stage for delivery Throughout our experience with 
this method of pain relief, we have constantly endeavored to improve 
and simplify the technic We believe that our present method is the 
nearest approach to an ideal obstetrical anesthetic It provides complete 
pam relief without jeopardizing the welfare of mother or child 3 

Since continuous spinal anesthesia is instituted during the first stage 
of labor, the following requirements must be fulfilled (1) the patient 
must be m active labor and have reached a point where she is suffer- 
ing severe pam, (2) the presenting part must be at a level with or 
below the ischial spines, (3) in a nullipara the cervix should be dilated 
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at least 5 cm,, but 4 cm is sufficient in a mulapara Failure to satisfy 
these requirements can onh result in prolongation or actual cessation 
of labor 


Tochnlc — Continuous spinal anesthesia may be induced in either the 
labor or delivery room, depending upon individual preference The 
pauent is prepared for lumbar puncture following the technic used 
for single dose spinal anesthesia We prefer the second or third lumbar 
interspace A 2 5 or 3 inch malleable caudal needle, of the type used 
bj Hmgson and Edwards, 0 is inserted into the chosen interspace and 
a free drip of spinal fluid is obtained The back is then extended in 
order to flx the needle firm]) The needle is then connected by rubber 
tubing to a 10 cc. Luer-Lok syringe with cut-off valve containing 1 5 
per cent met) came in Ringer's solution An initial dose of IS mg (1 
cc.) is slowly injected v. ithaut barbotage This dose is m most in- 
stances sufficient to produce complete relief of pain within five min- 
utes. Additional injections of 15 mg are repeated at necessary mter- 
™?, usually thirty to forty minutes, to maintain analgesia. 

For best results it is advisable to use a split mattress and place the 
pauent on her back afeer the initial injection This affords greater com- 
fort to the pauent and produces equal distribution of anesthesia If a 
split mattress is not available the patient must remain on her side. In 
case °f unilateral anesthesia turning the patient on the opposite side 
(fives prompt relief 

The level of anesthesia is checked at frequent intervals and should 
n °t extend more than 2 or 3 cm above the umbilicus Should the 
anesthesia level reach the xiphoid or above, paralysis of the motor 
hbers of the uterus will result in cessation of labor The pulse, blood 
pressure and respirations are carefully watched throughout the dura- 
tion of the anesthesia The progress of labor is determined by the fre- 
quency, force and duraaon of uterine contractions, increase in cervical 

natation and descent of the presenting part. We rely on rectal exam- 
inations The delivery is conducted in the usual manner We routinely 
use outlet forceps combined noth episiotomy The third stage of labor 
is allowed to occur normally In most instances the placenta separates 
promptly and may be expressed bv simple fundaj pressure xvithin five 
minutes 


Following completion of the third stage 1 cc of pituitnn is admin- 
utcred Under no circumstances should an oxytocic be given before 
removal of the placenta Failure to observe this precaution will result 
J’V'-tention of the placenta for a number of hours It must be remcm- 
that spinal anesthesia does not interfere with the ability of the 
erus t 0 contract Repair of the episiotomy is then carried out We 
vc noted a shght increase in the amount of bleeding from the in- 
t L Ptnncum This is due to i asodilatation incident to spinal anes- 
j . 3 The needle is not removed until repair of the episiotomy has 
completed If desired, prompt restoration of sensation may be 
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established by withdrawing a small amount of spmal fluid containing 
the anesthetic solution 

Case History— E. P n white, aged 27 years, Para O Gravida I Antepartum 
course was normal until the thirty-second week, at which tune she developed 
hypertension (140/90), albuminuria and edema She was admitted to the hospital 
Her toxemia was brought under control and she was discharged at die end of one 
week with the diagnosis of mild preeclampsia She was readmitted in active labor 
at 1 30 pjii On admission the blood pressure was 140/90, no edema was present 
and the urine showed a plus 1 albumin Uterine contractions were recurnng at 
five-minute intervals, duration forty seconds, back to left, FHS 140 llq, cervix 
completely effaced and 2 cm dilated, vertex presenting, station midpelvis, posinon 
LOA To secure preliminary analgesia, demerol 100 mg intravenously and 
scopolamine grain 1/150 intramuscularly were administered with good effect. 

At 12 30 a ai on the following day the cervix was 6 cm dilated, head station 
unchanged, uterine contractions every three minutes, duration fifty seconds Con- 
tinuous spinal anesthesia was induced with metycaine, the initial dose being 15 
mg During the next two hours, the patient expenenced no pain There tvas a 
gradual drop in blood pressure to 120/80 At 2 30 a m rectal examination revealed 
complete cervical dilatation with head on the pelvic floor Up to the time of 
delivery a total of 60 mg of metycaine was injected The delivery was completed 
by outlet forceps with a left mediolateral episiotomy 

Following deliver} 7 of the child the uterus contracted firmly The placenta 
separated promptly and was expressed at the end of five minutes by simple fundal 
pressure The uterus again contracted firmly and blood loss was minimal The 
infant cried immediately and there was no cyanosis Pnmarv repair of the episi- 
otomy was then earned out. The puerperal course u as entirely normal and the 
patient was discharged on the tenth postpartum dav 


SUMMARY 

There are certain disadvantages of single dose spinal anesthesia which 
are overcome by the use of the continuous technic These disadvan- 
tages are, as pointed out by Lemmon 7 ( 1 ) failure of the single dose 
to produce the level and degree of anesthesia desired, (2) failure of 
the anesthesia to last for the length of time required to perform the 
procedure, (3) the inability to remove the anesthetic agent should 
any toxic reaction occur The ability to immediately withdraw spinal 
fluid containing the anesthetic solution m the event of any toxic 
symptoms affords a safety factor which is of vital importance An 
evaluation of the two technics, based upon extensive experience with 
each, leaves no doubt in our minds as to the overwhelming superiority 
of the continuous method The administration of any anesthetic for 
deliver}'- involves a certain element of risk We firmly believe that 
continuous spinal, properly used, affords greater safety to both mother 
and child than any other method at the present time Finally, it seems 
to us unnecessary to produce a general state of anesthesia when onlv 
local analgesia is required 
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SOME RECENT LABORATORY PROCEDURES OF 
IMPORTANCE IN OBSTETRICS AND 
GYNECOLOGY 

(Rh Test; Vaginal Smears for Ovarian Function and Uterine 
Cancer; New Tests for Pregnancy) 

A E Rakoff, M D * 

THE RH FACTOR 

Although the discovery of the Rh factor 1 is only five years old it 
has assumed a place of considerable importance in obstetric practice 
not only because of its significance in relationship to erythroblastosis 
foetahs and transfusion reactions 2 but because abnormalities m this 
factor can potentially mvolve up to 15 per cent of pregnancies 
The Rh factor is an antigenic substance commonly present m human 
red cells specifically distinct from the major blood factors, A and B, 
and also from the subtypes such M, N and P The Rh agglutinin has 
also the property of greater activity at 37° C than at lower tempera- 
tures and is therefore termed a “warm” agglutinin 
Individuals m whom this Rh agglutinogen or factor is present are 
designated as “Rh positive” while those in whom it is absent are called 
“Rh negative ” An Rh-negative individual can be stimulated to pro- 
duce “Rh antibodies” (anti-Rh agglutinins) by the injection of Rh- 
positive red cells, such as may occur by blood transfusion or passage 
of Rh-positive red cells from the fetal circulation to the maternal cir- 
culation during pregnancy In the latter event “isoimmunization” of 
the mother may occur The anti-Rh agglutinins are present in the 
serum and may pass from the maternal circulation through the pla- 
centa to the fetus, destroying the fetal red cells and producing hemo- 
lvtac anemia with its sequelae, erythroblastemia, jaundice and edema, 
giving rise to the various clinical manifestations of fetal erythro- 
blastosis 

The Rh factor is inherited as a simple mendehan dominant charac- 
teristic independently of the major blood groups and the M-N types 
By means of different anti-Rh sera it is now recognized that the Rh 
factor is antigemcaJly and genetically complex, probably being carried 
by a senes of allelic genes variously designated by different serol- 
ogists 4 However, as pointed out by Levine, 5 since 92 per cent of all 
Rh incompatibilities in the mothers of erythroblastotic infants can be 

From the Departments of Obstetrics and Gynecology,' the Endocrine Labora- 
tory and Clinic, Jefferson Medical College and Hospital, Philadelphia 

* Director of die Endocrine Laboratory, Jefferson Hospital, Instructor m 
Gvnecologs , Assistant Demonstrator in Obstetrics, Jefferson Medical College. 
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detected u ith a single anu-Rh serum (anu-Rho), for usual clinical 
purposes one may recommend the simple genetic theory based on blit 
a single antibody The finer differences of the Rh factor and the 
rare instances of isoimmunization with other factors are best left to 
the serologic specialist. 

It has been found by sampling of various population groups that 
approximately 85 per cent of all white women are Rh positive and 
15 per cent are Rh negatne. Among Negroes 5 per cent are found 
to be Rh negative, and onh 1 per cent among the Chinese ’ Because 
of the high incidence of Rh-ncgatne individuals, particularly in the 
"hire population routine “Rh testing of prospective mothers has 
become the rule m many institutions Since immunization may occur 
m u omen following transfusions, Rh testing has also been recom- 
mended before transfusing young girls and women in the childbearing 
period. 

Teff for Rh Typing —A satisfactory technic* is as follows 

In a carefully cleaned onall test tube fabout 0 4x8 cm.) 

1 Wash cells three tunes with saline. 

2- Place 2 drops of anti Rh serum. 

3 Add 2 drops of fresh saline suspension (2 per cent) of red cells to be tested 
(Tha corresponds in color to that obtained by the addition of one drop of blood 
to 2 cc. of saline ) 

4 Shake and place in water bath at 37 C for thirty minutes. 

5 Centrifuge for one minute at 400 RJ\M and observe sedimented blood and 

*h*Ve gemly 

<5- Inspect grossly for clomping Those clumped are Rh positive. 

7 Inspect microscopically (low power) all grossly negative. Only those nega 
Urc microscopically are considered Rh negative (A small drop for microscopic 
inspection may be easily removed from the test tube to a microscopic slide by 
means of a small glass rod ) 

8 In all questionable instances check on original saline suspension of un 
known cells be sure that these are even nnagglunnated suspensions of red cells 


In the event that a prospective mother is found to be Rh negative 
becomes necessary to test her husband If he is found to be Rh 
positive the potentiality of an Rh incompatibility arises, whereas if 
he is Rh negative no such difficulty will ordinarily occur since the 
et js will be Rh negative Although 12 to 13 per cent of all matings 
be between Rh negative women and Rh positive men, fortunatclj 
a small percentage of them will result m fetal erythroblastosis 
(0 1 p er ccnt 0 f pregnancies) because of the following factors 5 * 7 


5 In those instances in which the Rh -positive father is heterozygous (i-e n he 
Rh positive gene and an Rh negative gene) 50 per cent of the babies 

"HI be Rh negative. In certain cases it is possible for the serologic specialist to 
tternune whether a given individual is homozygous or heterozygous pameu 
■ 7 by means of soil another recently' discovered blood factor the Hr factor 
been shown that individuals whose blood n Hr neganve are homozygous 

07 *he Rh factor at least so far as the clinical results are concerned.* 

Technic employed by Dr Lowell Erf, Hematology Division, Jefferson Hos- 
p ta| Philadelphia. 
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2 Where an Rh incompatibility exists, the first pregnancy frequently escapes 
or the erythroblastosis is not severe because the process of immunization requires 
time to develop If the patient has been “sensitized” by a previous transfusion of 
Rh positive blood the mechanism mav operate at once Repeated transfusions of 
Rh positive blood may give rise to a “transfusion’’ reaction, explaining many 
hitherto puzzling transfusion reactions 

3 Although one in seven individuals is Rh negative, according to Wiener 
only about one in fifty of these is readily sensitized 

4 Occasionally a normal fetus is bom despite active isoimmunization of the 
mother as indicated by the presence of a high oter <of Rh agglutinins in her 
blood On the other hand, Levine 5 states that in 8 per cent of erythroblastonc 
infants the mothers are Rh positive but isoimmunization may have resulted from 
(a) finer differences w the Rh factor, (b) properties A or B of fetal blood, (c) 
nonsecretory type, or (d) Hr factor 

In pregnancies of Rh-negative women married to Rh-posrave hus- 
bands, testing the maternal blood at intervals throughout gestation for 
Rh antibodies is a helpful procedure in determining whether isoim- 
munization is occurring In this agglutination reaction, the maternal 
serum is used as the testing serum against known suspension of Rh- 
positive red cells By using various dilutions of maternal serum the 
“titer” of the Rh antibodies can be determined In Rh negative women 
who have been pregnant before or previously transfused, it is wise to 
test for antibodies before the onset of pregnancy, since such antibodies 
may persist for a considerable time An increasing antibody titer as 
pregnancy progresses usually indicates active isoimmunization and 
usually indicates an unfavorable prognosis If the fetus reaches viabil- 
ity, interruption of the pregnancy m an attempt to obtain a live baby 
is sometimes advocated All preparations should be made to transfuse 
the baby at once with Rh-negative blood free of Rh antibodies Blood 
from the mother should never be used 

Wiener has recently pointed out that m some instances Rh anti- 
bodies cannot be demonstrated by the usual agglutination reaction be- 
cause they are present in a “blocked” form He has described a 
“blocking test” by which these antibodies can be demonstrated 8 

It is generally agreed that Rh incompatibility is not an important 
cause of habitual abortion and miscarriage but that it becomes a fac- 
tor only in the latter half of pregnancy 

CYTOLOGY OF VAGINAL SMEARS 
(WilK Particular Reference to Ovarian Function and Uterine Cancer) 

Examination of the cells found m vaginal smears has become one 
of the most useful laboratory procedures for the gynecologist Manv 
years of persistent study of human vaginal cytology by Papanicolaou 
and more recently by others have shown that much can be learned 
concerning ovarian function, tumors and other diseases of the genital 
tract by examining the cells which have been shed from the genital 
tract and have collected in the vagina Indeed, it would seem that ade- 
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quate examination of such smears bears the same diagnostic signifi- 
cance in regard to the genital tract as does the routine urinalysis to 
the urinary tract 

So far as ovarian function is concerned, the staining procedure and 
the examination of the smear can be simplified to take but a few 
minutes for each slide, and even the novice can quickly learn to in- 
terpret the more significant findings On the other hand, the prepara- 
tion of smears for the diagnosis of uterine cancer requires much more 
detailed technic. Furthermore, the proper interpretation of such smears 
requires a considerable experience in recognizing the many types of 
cells which can be found in even normal women, their site of origin, 
the less common cells found in various functional and benign lesions 
of the genital tract, as well as the characteristics of cells that arise 
from malignant lesions It is gratifying, however, that the more tame 
one devotes to the study of these smears, the more fruitful become 
the results of each succeeding examination. 

Preparation of Vaginal Smears —It is preferable that the patient does 
not douche on the day on which the smear is to be taken, A slightly 
curved glass pipette, 6 to 8 inches in length and about 0 5 cm in diam- 
tfer, with a rounded narrow tip and attached to a strong rubber bulb 
of 1 or 2 ounce capacity, for producing suction, is used for collect- 
ing the secretion The rubber bulb is compressed, the glass pipette is 
introduced into the posterior fornix of the vagina and the vaginal 
deletion is sucked into the pipette The dp of the tube is moved 
from one side of the fornix to the other so that all parts are sampled 
The material thus collected is blown on the surface of a clean micro- 
scope slide and further spread with the convex side of the pipette 
“ffore the smear can dry the slide is immediately dropped into a Cop- 
hu jar containing equal parts of 95 per cent alcohol and ether Al- 
though fixadon does not require more than a few minutes, the slides 
he kept in the fixative, without harm, for as long as a week. 

Staining Vaginal Smear*.— 1 For Ovarian Function —Smears that are 
be examined only for o van an funedon can be stained by a sim- 
plified procedure using prepared differential stains such as suggested 
^L^P^nicolaou 0 * or Shorr 10 ! 

The Shorr stain (S3) has the following formula 


Biebnch Scarlet (water soL) 

Orange G 

*«t Green FGF 

^alhne Bluq (water sol.) 

PnosphottmgjtJc and Phosphomolybdic Acids CP 
G bciil Acetic Acad 

Dmolve all completely m 50 per cent ethyl alcohol 


0J gm. 
925 gm. 
0.075 gm. 
0.04 gm. 
55 0J gnu 
IJO cc. 
100 cc. 




can be obtained from Ortho Pharmaceutical Corp-i Linden, New 


Differential Stain (Shorr) can be obtained from Wyeth Incorporated, 
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The latter stain may be applied by dropper for one to two minutes, 
the slide is then dipped ten times m 70 per cent, 95 per cent and ab- 
solute alcohol (may be omitted by blotting after 95 per cent alcohol), 
well cleared in xylol and mounted 


d°-e 


* 

A sf 



Fig 197 —Vaginal smear from a menopausal woman showing marked estrogen 
deficiency as indicated by large numbers of small, round, green staining cells 
from the basal layer of the vagina 





Fig 198 —Vaginal smear from a young woman at the rrudcycle showing 
estrogen effect as indicated by large squamous epithelial cells most of w ic 
ire partiallv comified and take an orange-red stain 

The “atrophic cells,” small m size, rounded m shape, take the laven- 
der stain (Fig 197) Under estrogenic influence the larger squamous 
epithelial cells appear and are of green color, while with full corrufica- 
tion, the squamous cells assume a brilliant orange red hue (Fig 198) 
More detailed study of the morphology permits further evaluation or 
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the estrogenic effect. The experienced observer often can note changes 
m da\ to-da\ smears suggestive of corpus luteum function as " elL, 
although there are no specific criteria of progesterone function 
During pregnancy the cells tend to become elongated, concave or 
navicular, or totall) \acuolized and the nucleus often elongated or 
collapsed 11 Regression of these changes and the appearance of red 
cells is often noted in threatened abortion or impending parturition. 

2 For fhe Diagnosis of Ufenne Cancer -Papanicolaou has devised 
many stains and technics to yield the excellent cytologic detail nec- 
essary for studying malignant cells A ver> satisfactory procedure 
suggested by Papanicolaou® is as follows 

1 Fir smears before drying in equal parts of 95 per cent alcohol and ether for 
fire minutes or longer Rinse in 70 per cent and 50 per cent alcohols and in dis- 
tilled water 

2. Stain to h orator) lrn for fire to tea minutes. Rinse three to four aims m 
0.5 per cent aqueous solution of Ha Rinse thoroughly in water Leave for one 
minute in a weaL. solution of lithium carbonate (3 drops of a saturated aqueous 
tduuon per 100 cc. of water) Rinse tfiortraghi) in water 

3 Rinse in distilled water then in JO 70 80 and 95 per cent alcohol 

4 Stain for one minute in solution OG 6 consists of Orange G (National 

Aruhnc and Chemical Co ) 0J per cent solution in 95 per cent alcohol, 100 cc., 
and phosphotongstic 03)21 gm , . 

5 Rinse fire to ten times in each of two ,ars containing 9J per cent alcohol 
to remove excess stain. 

6 Stam for two minutes in EARS 


Light Green (0.5 per cent solution m 95 per cent alcohol) 45 cc. 
BmnarcL Brown (OJ per cent sol u a on in 95 per cent 
alcohol) 

Eonn Yellowish (0.5 per cent solution in 95 per cent 
alcohol) 

Acid Phosphorangsac 

Lithium Carbonate (Saturated Aqueous Solution) 


10 cc. 

45 cc 
0.200 gm 
1 drop 


7 Rmte fire to ten times m each of three jars containing 95 per cent alcohol 
Rinse m absolute alcohol Mount in Canada Balsam. 


It has already been emphasized that it is necessary to be thoroughly 
familiar with the normal cells of the vaginal mucosa, cerrn and endo- 
metrium before attempting to recognize the atypical malignant cells. 
Excellent descriptions and drawings can be found in the monograph 
Ey Papanicolaou and Traut.^ 

The diagnosis of carcinoma of the cervix depends upon finding 
atypical cervical cells m which there is great variation from the nor- 
mal m size, shape and form and espeaaU> with abnormalities in the 
mte, form and staining reaction of the nuclei (Figs. 199 and 200) 
"fan) varieties of abnormal and bizarre cells ma> be found depending 
Rpon the type of malignancy degree of action degenerative changes 
and the like. Red blood cells or evidences of bleeding are almost in- 
satiably present and usuallj there are many leukocytes and histiocytes. 

The diagnosis of endometrial carcinoma bj the vaginal smear 
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method is much more difficult The cells seen are much like those 
noted m sections of the tumor The abnormal endometrial cells are 
on the average larger than the normal endometrial cells and also show 
greater variation m the size of the nuclei The nuclei are usually hyper- 
chromic, mitoses are not common 



# 


* 

Fig 199— A typical “tadpole” cell from a panent with cervical carcinoma 
Note the bizzare shape of the cell and die abnormally large hyperchromic 
nucleus 



Fig 200— A group of cervical cancer cells of the “prickle cell” variety shov- 
ing abnormality in size, shape and staining reaction with marked variation in 
die nuclei 

The value of the vaginal smear method as a diagnostic procedure 
to determine cancer remains to be determined In the hands of experi- 
enced workers it appears to be of value as an aid in directing suspi- 
cion upon cases worthy of further investigation It is not at present 
intended as a method for establishing an absolute diagnosis of cancer 
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or for replacing biopsy, rather it aims to uncover cases which should 
be studied by biopsy The most encouraging reports of all concern 
the cases in which “posime” smears were obtained in very earl} 
lesions which were missed on clinical study or even by biopsy **• 18 

TESTS FOR PREGNANCY 

Of the various laboratory procedures which have been offered for 
the diagnosis of pregnane}', those based on the demonstration of a 
high titer of chorionic gonadotropic hormone m the blood or urme 
continue to be the most generally acceptable. In addition to the well 
established Aschheim-Zondeh and Friedman tests, several other tech- 
nics based on this same principle have recently been described includ- 
ing the “frog test” and several rapid rat tests. 

South African Frog (Xonopus la o vis] To if — When the female South 
African frog (Xenopus Jaevis) is injected with chorionic gonadotropic 
hormone such as is present in the blood or urine of pregnant women, 
e 8gs are extruded within six to eighteen hours This species of frog 
B peculiarly suited for this test in that it carries eggs in its abdomen 
throughout the year rather than only at mating time The animals do 
not regularly react to small amounts of chorionic gonadotropin. The 
■njection of larger amounts of hormone therefore requires mitral con- 
centration of the hormone w the urine specimen. 

Proctdurt i*_To 80 cc. of urine twice the volume of acetone is added The 
is thoroughly stirred and allowed to stand for fifteen minutea or longer 
t0 precipitate the proteins The precipitate which contains the gonadotropic hor- 
“wne is collected by decanting and centrifuging The precipitate is allowed to 
“W The hormone is then extracted by adding 2 or 3 cc. of distilled water 
•btung thoroughly and centrifuging or filtenng One half of the recovered snper- 
(representing 40 cc. of urme) is miected into die dorsal lymph sac space 
of the frog by means of a short needle Care most be taltcn to avoid pnnctnnng 
®e lungs. It is preferable to in)ect two frogs for each test Only mature, healthy 
w ™ nourished female animals should be used, preferably those which have re- 
,c ted previously to chonomc gonadotropic substance. The animals may be used 
J *nu after a week if the test is negative or after a month following a positive 
te *t. The animals are left in tanks at room temperature (70 F *1 ) with water 
u * level of about 3 inches. They are fed small strips of beef heart or calves liver 
tvoce a week. Before testing they are placed in individual tanks fitted with a wire 
j* 0 " Platform to permit the extruded eggs to fall throogh without danger of the 
ro g devouriog the extruded eggs- 

Ifrc advantage of the frog test, of course, is its rapidity, this makes 
Particularly useful in cases of suspected ectopic pregnanev and 
'’ther surgical emergencies involving possible pregnancy The ease 
r, h which the test is read is also of advantage The chief disadvan- 
’Be in our experience is that the animals sometimes become refrae- 
0r >’ and fail to respond to relatively large amounts of chonomc 
B'b'adotropic hormone, thus giving “false negunve” tests we have 



1554 


A E RAKOFF 


never encountered a “false positive ” The necessity for preliminary 
concentration of the urine is another disadvantage, as is also the pres- 
ent difficulty m obtaining the animals and their initial expense 
Rapid Rat Tests for Pregnancy —The earliest reaction produced by 
chonomc gonadotropin in the rat ovary is a hyperemia which may 
appear within two to six hours and which has been used as the basis 
of a hormone test for pregnancy by a number of workers employing 
various technics 

Procedure —Zondek and co-workers, 15 in a recent review of the subject, sug- 
gests that 2 cc of unne should be injected subcutaneously into infantile female 
rats (three to five weeks old) in two injections of 2 cc each at an interval of 
one hour One rat is lolled after six hours and the other two are killed m twenty- 
four hours, preferably with illuminating gas The reaction is positive if hyperemia 
(nearly “strawberry red” color) appears m at least one ovary of two different 
rats For the beginner, nomnjected rats should be used as a control Zondek 
found that reading the test at two hours gave a 15 per cent error, at six hours a 
7 8 per cent error, whde at twenty-four hours there was a 1 per cent error (all 
false positives) 

In our own experience with the hyperemia tests, we have not been 
highly successful There was frequently a difference of opinion in 
the laboratory as to whether the ovaries of a given test were suffi- 
ciently pink to constitute a positive test Differences m the age and 
strain of animals were also found to be important factors m the re- 
liability of the reaction 

"Chemical Tests" for Pregnancy —Unfortunately no suitable color re- 
action or other chemical test which is specific for chonomc gonado- 
tropin has been discovered Tests for other substances in the urine 
of pregnancy have been described from time to time but have not 
proved to be generally satisfactory because they lack specificity Ex- 
cept for chonomc gonadotropin, there is no other known substance 
which is specifically produced in large amounts m early pregnancy 
Recently Guterman 10 has described a simplified color reaction for 
pregnandiol in the urine as a diagnostic procedure for pregnancy The 
test is based on the principle that if pregnandiol is present in an amen- 
orrheic patient, pregnancy is possible 
The method, which is too lengthy to be given in detail here, con- 
sists essentially of the extraction with toluene of the acid-hydrolyzed 
pregnandiol complex of urine, followed by the purification and pre- 
cipitation of the pregnandiol The characteristic orange to orange- 
brown color is developed by sulfuric acid Four to six such tests can 
be run simultaneously by one person in three hours 

In our experience, pregnandiol color reactions, although consider- 
ably better than other chemical tests for pregnancy, have not proved 
sufficiently accurate to compare favorably with the Friedman or 
Aschheim-Zondek procedures In early pregnancy the pregnandiol con- 
centration is sometimes not sufficiently high to be readily demon- 
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strable by the method described, on the other hand, in some instances 
of delayed menstruation, pregnandiol or pregnandiol-like substances 
have been present in sufficient amounts to give false positive reaction 

Chemical tests based on the demonstration of increased titers of 
estrogens, as an indicator of pregnancy, are not recommended as a 
reliable procedure for the diagnosis of early pregnancy Late in gesta- 
tion the estrogen level becomes sufficiently high to make estrogen 
tests of more significance 

Colostrum Test for Pregnancy —Falls and his associates 11 noted that 
pregnant women failed to develop a local reacoon around the site of 
an mtracutaneous injection of colostrum in contrast to a wheal found 
in non-pregnant patients They advocated the procedure as a test for 
pregnancy It has not been found by most workers to be sufficiently 
accurate to constitute a satisfactory diagnostic test. 
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Sept, 1278 

c f hip physical therapy In, 1943 
July 920 

°f trine, physical therapy In, 1943 
July 9lg 

Physical therapy 1943 July, too: 
hWerlc, 1944 May 687 688 
»rt«Uou» 1943 Sept, 1324 
fiuronamidei In, 1943 Sept, 1327 
Sept,, 3338 

^optthk 1943 Sept, 1331 
Pjytical medicine In, 1945 May 790 
1943 Sept, 1332 1945 

Sept, 1277 

avancej In study and treatment 
*** March 309 

etioiogy environmental factors, 5945 
, May 566 

therapy 1943 July 1123 
/L** 11 * “crapy 5943 Sept, 1336 
**** March, 316 1945 Sept, 

fc kUmIne and mecboM Iontophoresis 
la 1944 March 319 

In 1945 March 423 
p hTj|otber*py In, 1943 July 100S 
1044 March 313 


Arthritis rheumatoid vitamin D in, 1944 
March 314 

StriimpeU Marie 1943 Sept., 1338 
s% phUJtic 1943 SepL, 1326 
traumatic, 1943 SepL, 1322 
tuberculous 1943 Sept 1326 
Arthroplasty physical therapy with 1943 
July 916 

splint 1945 July 916 
Ascorbic acid assays, 1943 March 441 
deficiency 1943 March 441 
earlv 1943 March 493 
laboratory diagnosis 1943 March 
502 

pathology 1943 March 515 
wound healing and 1943 March 
561 

enzyme relationships 1943 March 
283 

in arsenic sensitivity and dermatitis 
1943 March 578 

in deficiency diseases, 1943 March 
274 

in lead poisoning 1943 March 578 
in pregnancy 1943 March 540 
in wound healing, 1943 March 562 
577 

requirements and sources, 1943 
March 295, 442 

Aspiration biopsy of liver 1945 March 
365 

Aspirin blood coagulation and, 1945 
March 430 

Astasia -abasia hysteric, 1944 May 6S6 
Asthenia hypertension In 1944 May 721 
n euro circulator) 1944 May 569 666 
Sept, 113 3 

due to small heart 1944 May, 577 
in soldiers overseas 1944 Nov., 1309 
Asthma, allergic, preoperative and post 
operative care in 1944 July, 992 
bronchial complication*, unusual, 1945 
March 456 

military service and 1945 March 455 
recent advances, 1945 March, 453 
treatment 1944 March, 339, 1945 
March 458 461 

emergency aspects, 1945 July 843 
in children 1945 July 866 
pulmonary' complications, postoperative 
treatment, 1944 July 995 
revere need for special treatment 1944 
Sept., 1082 

with heart disease in children 1945 
July 871 

Asthmatic bronchitis, preoperative and 
postoperative care in 1944 July' 994 
patients undergoing surgical procedures, 
experience fa care of 1944 July 991 
A T 10, 1944 Sept 1266 

fa hypoparathyroidism 1943 Nov^ 
1677 
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Atabnne m malaria, 7P4? May, 627, Sept 
1423, Nov , 1480 

Ataxia, hysteric, 1944 May, 686 

Ataxic gait, tabetic, exercises for, 1944 
March, 445 

Atelectasis, massive, emergency aspects, 
1945 July, 844 

Atheroma, 1944 May, 723, 724 

Athlete’s foot, 1943 July, 1144, 1944 
Nov , 1532 

Atoxyl in African trypanosomiasis, 1943 
May, 842 

Atropine m coronary thrombosis, 1944 
Jan , 3 

m parkinsonism, 1944 March, 444 

Audiometer tests of hearing, 1944 Nov , 
1325, 1326 

Auditory canal, external, furunculosis of, 
1944 Sept ,1124 

Aural granulations and polyps, 1944 
March, 336 

Auricular fibrillation, 1945 Sept, 1157 
digitalis in, 1943 Jan , 145 , 1945 
March, 532 

quimdine in, 1945 Jan , 217 
flutter, 1945 Sept ,1156 
digitalis in, 1945 March, 532 
qumidme in, 1945 Jan , 223 
tachycardia, paroxysmal, 1945 Sept , 
1154 

Aviation, ear problems in, 1944 Nov, 
1320 

Awakening, cataplexy of, 1944 July, 945 

Axillary artery, aneurysm of, syphilitic, 
1944 Jan , 80 
nerve injuries, 1945 Jan , 23 

Azotemia in kidney disease, treatment, 
1944 Sept ,1183 


BABmsKi sign in pyramidal tract lesions, 
1945 Jan , 47 

Bacdlary dysentery, 1943 May, 687, 692, 
Sept , 1206, 1213, Nov , 1481 , 1944 
Nov, 1498, 1507 

postwar problem of, 1945 July, 905 
sulfonamides \n,1944 July, 821, Nov , 
1507 

Bacillus coll meningitis, 1945 Sept , 1268 
Back injuries and infections, phjsical ther- 
apj in, 1943 July, 919 
strain, 1945 Mai , 568 
Backache, differential diagnosis, 1943 
Jul>, 1062 

m neurasthenia, 1944 Maj , 674 
management, in military hospitals, 1943 
Julj, 1057 

manipulate c therapv for, 1943 Jul>, 
1071 

ps> chogemc, 1943 Juh, 1071 
Bacteremia, puerperal, 1945 Nov , 1491 
metastatic, 1945 No\ , 1492 


Bacteremia, staphylococcal, penicillin in, 
1944 July, 860, Sept , 1031 
sulfonamides in, 19'44 July, 869 
Balance, test for, 1944 July, 937 
Bancroftian filanasis, 1943 May, 862, 
Nov, 1485 

Bandages, elastic, in congestive heart fail- 
ure, 1944 March, 386 
use of, m after-treatment of amputa- 
tions, 1943 July, 1115 
Bandaging to prevent edema, 1943 July, 
959 

Bang’s disease, 1943 May, 698, 702 
Barbiturates in convalescence, 1945 Sept , 
1213 

in war psychoses, 1945 March, 418 
Basal metabolic rate in endocrinology, 

1944 Sept , 1244 

Basophilism, pituitary, 1944 March, 477, 

1945 July, 1011 

Baths, contrast, in oedusive artenal dis- 
ease, 1943 July, 963 
in shin disease, 1945 Sept , 1096 
Bayer 205 in African trypanosomiasis, 
1943 May, 843 

Bed rest in convalescence, undesirable ef- 
fects, 1945 May, 720, 748, 809 
Behavior Clinic of criminal court, 1945 
Jan , 202 

Behaviorism, 1944 March, 454 
Belching, 1944 March, 419 
Benzedrine in epilepsy, 1945 Sept , 
1122 

in prevention of motion sickness, 1945 
March, 418 

sulfate in seasickness, therapeutic evalu- 
ation in 100 cases, 1943 Nov , 1652 
Beriberi, 1943 March, 409 
diet in, 1945 May, 803 
vitamin therapy, 1943 March, 274, 417 
Bilharziasis, 1943 May, 848 
Biliary calculi See Gallbladder disease 
drainage by duodenal intubation, 1943 
Nov, 1659 

tract diseases, diagnosis, 1943 Nm , 
1471 

Bimanual examination in gonorrhea in 
women, 1943 Jan ,92 
Biopsy, endometrial, 1943 Jan , 64 , jv 44 
Sept, 1245 , 1945 Jan , 252 
in lymphogranuloma venereum, 

May, 678 , 

liver, by aspiration, 1945 March, 303 
testicular, 1944 Sept, 1246 
Birth injuries, cerebral palsies due to, lvaa 
March, 448 

Bismuth in early syphilis, supplemental-} 
to arsemcals, 1944 March, 299 
in tonsillitis, 1944 Nov , 1332 
Bladder atony, furmethide in, I"* 
March, 421 

decompression of, 1943 Nov , 
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Bladder female functional disturbances, 
management, 1945 Sept 1200 
necL obstruction, fibrous, 1945 Sept 
1203 

neurogenic, 1943 No\ , 1566 
tabetic treatment, 1944 March 446 
Blastomycosis, 1945 March, 334 
Bleeding time Duke’s method, 1944 Jan. 
155 

Blepharitis cOUrh, 1943 March 556 
Blepharospasm, hysteric, 1944 May, 691 
Blindness, hysteric, 1944 May 691 
simulated, 1944 July, 938 
Blood coagulation drugs influencing 1945 
March 430 

coont, white, peripheral. Interpretation 
of 1944 July, 920 
derivatives indications and uses 1945 
Sept 1069 

diseases, diagnosis and treatment, rt 
cent advances 1944 Jan., 148 
symposium od, 1944 Jan. 148 
donors, universal (Group O), 1945 
Sept- 1077 

dyscrailas, ophthalmoscopic findings 
1944 May, 750 

grouping technic, 1945 Sept, 1078 
poups, 1944 Jan., 233 
indications and use*, 1945 Sept, 1069 
laboratory findings in health and dls- 
case, 1945 Sept, 1314 

acute, electrocardiogram In, 1945 
May 613 

borage media for 1945 Sept, 1077 
•ttbstitntea, Indication* and uses, 1945 
Sept, 1069, 1091 
use of 1943 Jan , 157, 161 
testa hi endocrinology 1944 Sept, 1240 
transfusion. See Transfusion 
uses, physiologic background 1945 
Sept 1069 

Vessels abdominal disease* of digestive 
symptom* referable to 1944 May 
719 

peripheral effect of cigarette smoking 
. on ,1945 July 949 

Sept, 1075 
43 May 848 
973 

i, 1944 May 572 
Nov., 1638 

. — „ 1945 Sept., 1324 

depression of 1944 March 377 
^^mlnation In thrombocytopenic pur 
n pura, 1944 Jan,, 158 167 

lesions, in hyperparathyroidism 

'WJ March 394 3 96 

birth palsy physical therapy in 
«« Joly 917 
p!eiu * Injuries 1945 Jan., 19 

Physical therapy In, 1943 July, 


wnole, use of, 1945 
J,°°d fluke disease 19 
W44 July 
J'^hing emotions am 
i£dy language, 1943 \ 
°° li e marrow rvfninM 


Bradycardia, emotions and 1<>44 May, 
566 

Brain tumor*, and optic neurit!*, papil 
ledema in, 1944 July, 957 
in children, 1945 July, 892 
vascular accidents 1943 Nov 1554 
Breakbone fever 1943 May, 80S, 1944 
Nov 1472 

Breast, aplasia and hypoplasfa, 1945 Nov., 
1395 

hypertrophy, 1945 Nov 1394 
pi in in premenstrual, hormone therapy’ 
1943 Sept., 1382 
Brewer* yeast 1943 March, 300 
dosages, 1945 Sept, 1303 
in leukemia 1944 Nov., 1384 
Bright s disease See Nepkntis 
Brill s disease, 1943 May, 786 
Bromides Ih convalescence 1945 Sept, 
1214 

in epilepsy 1945 Sept, 1120 
Bromsalixol 1945 March 419 
Bromsulfalein test of liver function 1945 
July 976 

Bronchial asthma See /IjlArno 
relaxatiori, repeated in obstructive 
dyspneh 1944 March, 339, 350 
Bronchiectasis, emergency’ aspects, 1945 
July. 840 

surgical indications and treatment, 1945 
Sept 1284 

Bronchiolitis of Infanta 1944 Sept, 1095 
Bronchitis, asthmatic, preoperative and 
postoperative care in 1944 July, 994 
chronic 1944 March 348 
Broncbolithiasis, emergency aspects 1945 
July 842 

Bronchopneumonia in infant* and chil- 
dren 1945 J uly, 869 
penicillin in ca*e report 1945 May 
580 

Bronchosinusitls, adenoid In Infant* and 
children 1944 Sept, 1091 
Bronchus adenoma of, hemoptysis in, 
1945 July 843 

Brucellin, 1943 Jan, 266 May, 716, 194$ 
March 3S9 

Brucellosis, 1943 Jan, 259, May 698, 
1945 March, 343 

diagnosis 1943 Jan, 262 May 704 
epidemiology, 1943 Jan, 259, May 
700 

fever therapy in, 1943 July 920 
penicflUn failure In 1945 May 586 
treatment and prevention 1943 Jan, 
264 May 714 718 

Buboe* Inguinal in lymphogranuloma 
venereum 1945 May 668 
Bubonoll 1945 May 669 67 n 
Buerger 1 * disease. See Throv 
obi Hera ns 

exercises, 1943 July, 963 
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Buerger-Alien exercises, 1943 July, 962 
Bulgarian treatment of von Economo’s 
encephalitis, 1943 May, 648 
Bunion, 1943 July, 1141 
Bums, aniline dyes in, 1943 Sept , 1232, 
1239 

blood and blood substitutes m, 1943 
Jan, 170 

complications, 1943 Sept , 1240, 1241 
infection due to, penicillin in, 1945 
July, 836 

local treatment, 1943 Sept , 1231, 1236 
plasma administration in, 1943 Sept , 
1231, 1235 

pressure dressing of Koch in, 1943 
Sept , 1237 

shock in, 1943 Sept , 1230, 1233 
sodium lactate in, 1945 March, 438 
skm grafting in, 1943 Sept , 1 243 
sulfonamides m, 1943 Sept , 1231, 1238 
tannic acid in, 1943 Sept, 1232, 1237 
toxemia of, 1043 Sept ,1236 
treatment, 1943 Sept, 1229 
Bursitis, foot, 1943 July, 1141 
of Achilles tendon, 1943 July, 1143 
subacromial, physical therapy in, 1943 
July, 917 

subdeltoid, diathermy in, 1943 July, 
1184 

physical therapy in, 1943 July, 917, 
1012 

Bush typhus, 1944 Nov , 1 464 


Cachexia, pituitary, 1944 March, 474 
Caffeine in epilepsy, 1945 Sept, 1122 
Calciferol, 1944 Sept., 1265 
Calcium as nutrient, 1943 March, 283 
dietary requirements, 1943 March, 297 
gluconate, colloidal, m sinusitis, 1944 
Nov, 1329 

in dermatology, 1945 Sept , 1104 
Ion, neutral, diet, 1944 Sept, 1243 
metabolism, physical therapy and, re- 
lationships, 1943 July, 1178 
regulating compounds, 1944 Sept , 1263 
therapy in pregnancy, 1943 March, 538 
Calculi, biliary See Gallbladder disease 
Calluses, 1943 July, 1135, 1142 
Caloric requirements, 1943 March, 291 
Candida albicans, infections with, 1945 
March, 323 

Capillary resistance test, Rumpel-Leede, 
1944 Jan , 157 

Carbarsonc in amebic dysentery, 1943 
May, 692, 1944 Nov, 1508 
Carbohv drate metabolism, 1943 March 
315 

disorders of, 1943 March, 320 
tolerance tests, 1944 Sept , 1241 
Carbon dioxide m bronchial asthma, 1945 
March, 459 


Carbuncles, penicillin m, 1945 July, 836 
sulfonamides in, 1944 July, 845 
Carcinoma of colon, proximal portion, iron 
deficiency and anemia associated with, 
1945 July, 958 

of esophagus, esophagotracheobronchial 
fistula in, 1944 July, 1002 
of intestine, sulfasuxidlne in, 1944 July, 
823 

of larynx, 1944 March, 323 
of lung, emergency aspects, 1945 July, 
842 

primary surgical indications and treat- 
ment, 1945 Sept , 1282 
of prostate, estrogen therapy, 1945 
March, 435 

of rectum, rectosigmoid and colon, er- 
rors in diagnosis, 1944 Jan , 278 
of stomach, diagnosis, 1945 March, 489 
dyspepsia in, 1944 July, 895, 897 
gastroscopy in, 1945 March, 499 
roentgen diagnosis, early, 1944 Nov , 
1352 

of uterus, diagnosis, vaginal smear for, 
1945 Nov , 1551 
of vulva, 1945 Nov , 1372 
Cardiac See also Heart 
Cardiophobia, 1944 May, 567 
Cardiospasm, 1944 May, 589, 591 
dyspepsia in, 1944 July, 891 
Cardiovascular disease, hypertensive, 1943 
Jan , 237, 238, 239 
in aged, physical therapy in, 1943 
July, 1013 

ophthalmoscopic findings, 1944 May, 
747 

recent advances in, 1944 Nov., 1338 
symposium on, 1944 Jan , 1 
manifestations of anxiety neurosis, 1944 i 
Nov , 1509 

syphilis, arsenotherapy, 1944 March, 
305 

svstem, effect of emotions on, 1944 May, 
565 

Canes, dental, fluonne and, 1944 Nov , 
1431 

nutntion and, 1943 March, 547 
Caruncle of urethra, 1945 July, 1007 
Castellam’s point, 1944 Nov , 1533 
Cataplexy, 1944 March, 442 
of awakening, 1944 July, 945 
potassium chloride in, 1945 March, 422 
Cataract, vitamin therapy, 1943 March, 
559 

Catarrh, gastric, with peptic ulcer, 1945 
Mav, 628 

Catheters, urethral, 1943 Nov , 1503, 
1564 

Cauda equina, injuries, 1943 Jul>, 10S6 
Causalgia, 1945 Jan , 13 
Cauterization of cervix in chronic cerv 
atis, 1945 July, 1002 
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Ctvcrnostomy In tuberculosis, 1945 
March 450 

Cavernous sinus thrombosis, emergency 
treatment, 1945 July 894 
Cedilanid, 1945 March, 424 S29 
In heart disease, 1944 Nov, 1345 
Celiac disease, 1944 Sept, 1205 

nutritional deficiency In, 1945 March 
322 

Cellulitis, pelvic, puerperal, 1945 Nov, 
H88 

penicillin in, 1945 May, 554, July 
836 

Central artery of retina, occlusion of 
1943 Nov., 1SS2 

nervous system, manifestations of nu 
tritfonal deficiencies in, 1943 March 
431 

Cep hallo -cholesterol flocculation teat, 

W44 Nov n 13S8 

Cerebral arteriosclerosis, effects of local 
anoxia on 1944 May, 712 
diplegia 1944 March, 448 
embolism, m3 Nov, 1554 
hemorrhage 1943 Nov., 1554 1944 
March, 449 

pahlej of children, treatment, 1944 
March 448 

rehabilitation in, 1945 May 792 
. 819 

thrombosis^ 1943 No 1554 
hr children, 1945 July, 894 
t-erebro vascular aeddents, 1943 Nov 
1554 

^^rvlcil gland fluid examination In Afrf 
trypan oso miasla, 1943 May 839 
chronic, 1943 Jan 49 99 
J94S July 998 

aectroxurglcal treatment, 1943 Jan , 
r 52 .« 

Lcrv ^ uteri diseases, as cause of leukor 
rhea, 1943 Jan 49 
^rosurgery of, 1943 Jam, 6 S3 
103 105 

erosions JP4J Jan., 6 53 100 
smears from, 1943 Jan., 91 
^ * ec ^ on hi eclampsia 1943 Nov , 


disease, 1943 May 822 Nov„ 

5 **gn In pyramidal tract lesions, 

ms 50 

cancroid of vulva, 194S Nov., 1368 
sulfonamide* in 1944 July 835 845 
J^ot*s Joint, 1943 Sept., 1331 
nel,0, l* In early nutritional defidendes 
i ^ Tsrc h 492 

m nboflavld defidency, 1943 March 
r+J 99 400 405 550 

balance hormones In maintain 
*ng m3 Nov 1615 
twts for pregnancy 194S Nov., 1554 


Chemotherapy in bacteremia, 1944 July 
869 

in brucellosis, 1945 March, 357 
In dermatology 1944 July 844 
in Infectious arthritldes, 1943 Sept 
1327 

in intestinal diseases, 1944 July, 811 
In lymphogranuloma venereum, 1945 
May 682 

in mastoiditis 1944 July, 799 
In meningococcal infections, 1943 Sspt , 
1204 1205, 1253, Nov., 1500 1944 
July 869 

In obstetrics and gynecology, 1944 
July’ 827 

In ophthalmology 1944 July, 789 
in otolaryngology 1944 July* 789 
In pediatrics. 1944 July 882 
In pneumonia, 1943 Sept n 1299, Nov., 
1452 1944 July 805, Sept, 1068 
In streptococcal Infections, 1943 Sept, 
1203 1253 

In tuberculosis, 1945 March, 445, July 
918 

in urinary tract Injections 1943 Sept, 
125* Nov., 1457 1944 July, 825, 
1945 May 574, 575 
Intra peritoneal In gynecology 1944 
July, 833 

parenteral use, in children, 1944 July, 
883 

present status, 1943 Sept 1247 
symposium on 1944 July 789 
Cbickenpox 1943 Nov., 1528 
Chigoe flea bites, 1943 July, 1150 
Childbirth See Labor 
Children cardiac emergencies In, 1945 
July 871 

diseases, sulfonamides In 1 944 July 
882 

feeding of 1943 Sept, 1353 
gastrointestinal emergendes In 1945 
July 878 

neurologic emergendes in, 1945 July 
886 

refusal of food by management, 1943 
Sept, 1369 

respiratory tract emergendes In 1945 
Tuly, 864 

urinary tract emergendes in 1945 July 
874 

Chlnlofon In amebic dysentery, 1943 
May. 691 1944 Nov 1508 
Chloral hydrate in convalescence, 1945 
Sept 1214 

Cholecystitis, 1943 Nov., 1583 See also 
Gallbladder disease 
Cholera, 1943 May 766 Nov., 1490 
postwar problem of 1945 July 901 
treatment and prevention, 1943 May, 
769 77 3 Nov, 1490 
Cholesteatoma, 1944 March 33J 
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Chojesterothorax, 1945 March, 507, 510 
42^484 ° ° f llVCr ’ 1945 ^arch, 
c hordotomy for intractable pain, 1945 

Chorea, physical therapy m , 1943 July, 

Choriomenmgitis, lymphocytic, 1943 
being Ti', 1945 Jan., 36 

Choriomc gonadotropms, 1943 J an , io, 
4a, 31, 1944 Sept, 1250 
™ p °t° e i 2 “ hypcrmenorrhea, 1944 
Chorioretinitis, 1943 March, 557 

Chrn^° b i aSt0m>C0S1S ’ 1945 March, 336 
hyS, “' 1,44 

PEychosomatic study m, 1943 Nov 
1636 ’ 

symposium on, 1944 March, 291 
Chylothorax, 1945 March, 506, 510 
Cigarette smoking, effect on heart and 
peripheral blood vessels, 1945 July, 

C system - disorders, psychoso- 

matic factors m, 1944 May, 565 
Cinms movement, 1945 Jan , 216 
Cirrhosis of liver, correlation of composite 
liver function study with liver bi- 
opsy, 1945 March, 363 
magnosis, 1945 March, 480 
dietary treatment, 1945 March 276 
429, 484, 485, May, 655 ’ ’ 

etiology, 1945 March, 273, 479 

m > 1945 March, 
428, 484, May, 658 

nutntional deficiencies as basis, 1945 
May, 655 

symptoms and signs, 1945 March, 

recent advances, 1945 
March, 273, 479 

wth chnical features of xanthomat- 
ous biliary cirrhosis but with con- 
fection at biopsy, 1945 July, , 

Clavus hystericus, 1944 Mav 687 ! 

CIay-sho\ el er’s fracture, 1943 July 1080 
Climacteric See also Menopause 
male, 1944 March, 483 
Clitoris, hypertrophy , 1945 Nov, 1389 

Jan", 5 6 Pyranudal tract ^.ons, 1945 
Clorarsen in early syphilis, 1944 March, 

Clot retraction test, 1944 J an 156 
Coagulation time, Ho veil’s method, 1944 

j an , 155 

Coarctation of aorta, 1944 Jan., 102 


Cobalt as nutrient, 1943 March 284 
CoradKHda! granuloma, 1943 Mav. ^, 

Coccidioides immitis, 1943 May, 790 
Coccidioidin, 1945 March, 334 
serological tests, 1943 May, 802 
skin test, 1943 May, 800 
Loccidiodomycosis, 1943 May, 790 ,1945 
March, 332 ’ 

postwar problem of, 1945 July, 907 

C °Sy°920 la ’ PhyS1CaI thera Py 1943 

Cod hver oil, 1943 March, 354 

m rickets, 1943 March, 366 
Coenzymes, 1943 March, 279 

^Nov P 1351 SSlblllty ’ m p€ptic ulcer, 1944 

Cold, application of, m mihtary practice, 
1943 July, H66 ’ 

common, glycol vapors for control, 
1944 Nov, 1328 

m armed forces m S Pacific, 1944 
Nov, 1420 

in infants and children, 1943 Nov 
1525 

complications, sulfonamides in, 
1944 July, 889 

emotional factors in, 1944 Mav, 
603 

patuhn in, 1944 Nov , 1328 
propadnne hydrochloride in, 1945 
March, 420 

treatment, 1944 Sept, 1111 
Cohc, diagnostic import, 1943 Nov , 1464 
m infants, 1943 Nov, 1524, 1945 
July, 878 

renal, 1943 Nov, 1569 
Colitis, chrome ulcerative, sulfathalidme 
m, 1945 March, 427 
functional, 1944 March, 418 
mucous, 1944 March, 418 
spastic, 1944 March, 418 
ulcerative, due to lymphogranuloma 
venerea, sulfonamides in, 1944 
July, 815 
nonspecific, as a psychosomatic dis- 
ease, 1944 May, 593 
regional, sulfonamides in, 1944 July, 

816 

streptococcal, sulfonamides in, 1944 
July, 811 

sulfonamides in, 1943 Jan, 190, 193 
Colon, carcinoma, errors m diagnosis, 

1944 Jan , 278 

diverticulitis and diverticulosis, clinical 
study, 1945 Ma\, 639 
infectious diseases, sulfonamides in, 

1943 Jan , 189 

irritable, 1943 Sept, 1385, 1944 
March, 418 

significance in management of cardiac 
disease, 1944 Jan , 109 
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2i' port ' on > catdnoma of 
iv)i < M^j en Pi aDd ononh aModated 

yjj™ Ia! for PrtBnancj , 1945 No,., 

^ JabeUc, ms Jul> , 803 
M* y J 690' 

M J9} a * remc> treatment 1945 
M “> «« 

tZ*? , ^L^eases common active 
J^unlatlon against, JP ^ Sept. 

{«■» Nov, 1530 

^fuwowmiaris, 7P4J May, 829 
{? frpima fever, 1043 May, 7S1 
frty7 np °° sranu ^ oma venereum 

c acsSwSL" p 

ZV-fJ JuJy 

‘gjjWve^bsmive personality, JP44 

cSS? U ‘ominaU »« Nov, 1366 
dStc hi fomahona ai cause of 
1195*1* dtlrrtlo ‘ in Infinfs, 1944 Sept, 

^ntoSwUa ' ^ W3 jM ' S1 105 

55 6 “ WU ‘. dfet aj cause 1943 Marx* 
atilfonarafdea In 1944 July 

»W, b86 

bfflf* W 3 Min* 389 
?93 n * Sufonamide * In, JW July 


prevention of ed 


lymphi 


granuloma venereum fulfona 
m > J 944 July 794 
Nov, 1641 

n funcflonal disorders of 
In hr ” J P-M March, 430 

^atuta and children tf-fJ Nov, 

C M6 J «T ! ’ hyitmc ' 1944 lI *y 645 

CC r"^‘'; i , l .r h ' 411 ocdimve arterial dls 
July 963 

bed rest in. undesirable ef 
ht M*v 720 748, 809 

Me rehabilitation problems 1045 
, 818 

hoipitfti rehabilitation problems, 

Jiz s 1Uy 803 

i?io tmtnt of patient ms ScpL 

^° ni ^»cent care of rheumatic fever In 
AIr forces, 1945 Mav 765 
Anny Air Forces role of 1045 
May, 72i 

Aug, 10S5 

^***> doses and indications 104 * 
J»n-,157 158 


Convalescent training program Ann} Air 
Forces, 1045 May 716 
ward need for 1045 May S12 
Conversion hysteria 1044 May 532 
Convulsions hysteric, JW4 May 690 69S 
in children emergen c\ treatment 1045 
Julv m 

in infancy and childhood 1943 Nov., 
1530 

simulated 1044 May 702 July 940 
Convul ive disorders, treatment, 1044 
March 440 

shock therapv in psychoses 1945 Sept,, 
1232 

Copper as nutrient, 1043 March 284 
Cor pulmonale, pregnancy and 1045 
Nov^l4S0 

Cornea, ulcers, vitamin the rap} 1943 
March 558 
Corns 1943 July 1142 
plantar 1943 July 1135 
treatment in diabetes, 1944 Julv 9S0 
Coronary arteriosclerosis 1043 Sept, 
1285 

artery disease, 1044 Noy., 1344 
digitalis m 1944 July 90S 
in hypertension 1043 Sept-, 1263 
ostia, stenosis of In syphilitic aortitis, 
1044 Jan., 73 

thrombosis, 1943 hov 1531 1533 

1044 Jam, 1 1945 March 405 
Sept, 1160 

electrocardiograms in 1045 May 598 
pain of differential diagnosis, 1045 
March 5X3 

quinldlDe In 1045 Jan., 22 1 
restriction of activity in, and extent 
of myocardial infarction 1045 
March, 403 

Creams dermatologic, 1045 Sept, 1100 
protective 1045 Sept., 1103 
Cretinism 1044 March 467 
Criminal responsibility epilepsy and 
J 045 Jan., 212 
insanltv and 1045 Jan, 195 
mental retardation and 194 5 Jan-, 
20S 

Croup 1945 Julv 864 
In infants 1943 Nov„ 1526 
Crypt (>w>CCOI I s > 1945 March 335 
Culture*, material for obtaining In gonor 
rhea to female 1943 Jan., 90 
Curare, new uses, 1945 March 42 1 
test for myasthenia gravis 1045 Jan., 
129 

Cushings syndrome 1044 March 47 1 
1945 July 1011 Sept., 1224 
Cutaneous. See Skin 

Cyanosis In congenital heart disease 1044 
Jan., 100 

Cycloid personality 1944 Mav 
54’ 
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Cyst, suprasellar, obesity with, 1945 Sept , 
1222 

Cystic disease of lung, emergency aspects, 
1945 July, 845 

Cystine in liver disease, 1945 March, 429 
Cystitis, acute, in female, 1945 Sept, 
1202 

chrome interstitial, 1945 Sept , 1205 
gonorrheal, 1943 Jan , 88 
interstitial, clinical aspects and treat- 
ment, 1944 July, 1008 
silver nitrate m, 1944 July, 1013 
Cystotomy, suprapubic, 1943 Nov , 1565 


Dark adaptation, poor, 1943 March, 355, 
554 

D-desoxyephednne hydrochloride, 1945 
March, 420 

Deafness, conductive, relation to lymphoid 
hyperplasia of endometrium, and 
x-ray therapy, 1945 Sept , 1251 
hearing tests and, 1944 Nov , 1324 
in aviators, 1944 Nov , 1320 
in childhood, irradiation for, 1944 
March 337 

simulated, 1944 July, 939 
vitamin therapy, 1944 Nov , 1325 
Debaryomyces neoformans, 1944 July, 
950 

Decompression of bladder, 1943 Nov , 
1564 

Deficiency diseases, arthralgia due to, 
1945 Sept , 1271 

early, recognition and treatment, 

1943 March, 485 

laboratory diagnosis, 1943 March, 
501 

pathology, 1943 March, 509 
rehabilitation problems, 1945 May, 
794 

role of gastrointestinal tract in con- 
ditioning, 1943 March, 519 
Dehydration, diagnostic import, 1943 
Nov, 1466 

Delirium, electroencephalographic changes 
in, 1944 May, 632 

physiologic and psychologic considera- 
tions, 1944 May, 629 
Delivery See Labor 

Dementia praecox, 1944 May, 533, 667, 
1945 Jan , 148 
Demerol, 1945 March, 417 
in con\ alescence, 1945 Sept., 1212 
Dengue fever, 1943 May, 808, Nov , 1483 , 

1944 Nov, 1471 

postwar problem of, 1945 July, 900 
Dental canes, diet and, 1943 March, 547 
fluorine and, 1944 No\ , 1431 
Depression m combat crews, 1945 Max 
732 

in returned soldiers, 1945 May, 736 


28 and 29 ( 1943 - 1945 ) 

Dermacentroxenus nckettsi, 1943 May, 
723 

Dermatitis, acute, emergency aspects, 
1945 July, 833 

herpetiformis, sulfonamides in, 1944 
July, 846 

pellagrous, 1943 March, 382 
venenata in soldiers in tropics. 1944 
Nov, 1535 1 

Dermatology, nonsurgical emergencies en- 
countered in, 1945 July, 833 
sulfonamides in, indications and limita- 
tions, 1944 July, 844 
Dermatomycosis pedum, 1943 July, 1144 
Dermatophytosis, 1945 March, 323 
treatment, 1945 March, 326 
Dermatoses, common, treatment, 1945 
Sept , 1095 

Dermoid tumor of ovary, pregnancy com 
pheatmg, m young girl, 1943 Jan, 
23 

Desoxycorticosterone acetate, 1944 Sept , 
1261 

m Addison’s disease, 1944 March, 
479 ,1945 March, 435 
Desoxyephedronium sulfathiazole m sinu- 
sitis, 1944 Nov , 1328 
Diabetes insipidus, 1944 March, 478, 
1945 July, 1009 

urine concentration tests, 1944 Sept , 
1244 

melhtus, 1945 July, 1014 
alloxan and, 1944 Sept , 1054 
causes of death in, 1944 Sept, 1061 
diet in, 1944 Sept , 1059 
etiology, 1943 March, 323 
insulin in, 1944 Sept , 1060, 1945 
March, 436 

pregnancy in, 1945 Nov , 1477 
protamme-zmc insulin m, 1944 Sept , 
1060 , 
Selective Service studies, 1944 Sept , 
1055 

treatment, 1944 Sept , 1054 
tuberculosis and, association of, 1944 
March, 493 

Diabetic coma, JP45 July, 893 

electrocardiogram m, 1945 May, ou 
gangrene, premsuhn and insulin eras, 
comparison, 1944 July, 978 
treatment, 1944 July, 981 
retinitis, 1944 May, 749 

Diaminodiphenylsulfone in pneumonia, 

1944 Julv, 810 

Diaphragmatic hernia, dyspepsia m / 

Diarrhea, acute, in infants and children, 
1945 July, 882 

chrome, m infants and children, 1 
Sept ,1189 , 

deficiency state due to, 1943 March, 
524, 571 
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Durraa, in functional daordei, of dJg« 
tin: tract, IMf March, 420 
In tptuc, 1043 March, 454 
Pay chic factor! In, 1944 May, 597 
Ciaione In tuberculosis, 1945 March 
447 448 July, 92 1 

Diathermy, cakium metabolism and 1943 
July 1183 

to occlusive arterial disease, 1943 July 
967 

WciJoropbenaralrie hydrochloride In syph 
Es, 1 HS Match, 438 
Dick test In scarlet fever, 1943 May, 666 
) 0 un In scarlet fever, 1943 May, 668 
■Dfcoanurol In prevention of embolism and 
thromborii, WS March, 430, 431 
July 840 929 

Wen cephalic syndrome, hypertension with 
m3 Sept, 1261 
Dkcnoestrol, 1945 March, 435 
Diet in adaoria of chronic diffuse glomer 
ulouephritis, 1945 Sept, 1196 
Andreacn, 2943 Nov, 1382 
Army 1943 March, 581 
basic, for sick patients, 1943 March 
576 

eye leiiona and, 1943 March, 553 
tor Infants, 1943 Sept, 1361 
tor older children 1943 Sept, 1361 
tor sick child 1943 Sept, 1366 
® celiac disease, 1944 Sept, 1206 
to dniosls of liver 1945 March, 276 
, 4 », 484 May 655 
to convalescence, 1945 Sept 1215 
to deficiency dlseaiei, 1943 March, 531 
to diabetes mellltns, 1944 Sept, 1039 
to epilepsy, 1945 sep^ m9 
to functional disorders of digestive tract 
2944 March 423 

to irritable stomach and colon 1943 
Sept, 1388 1390 1394 
to kidney disease, 1944 Sept, 1178 
to nephrosis, 1945 Sept, 1186 
to nutritional deficiencies, 1945 May 
799-802 

b obesity In children 1945 Sept, 1227 
to peptic ulcer 1944 March 407 Nov 
1531 

fundamental Importance to Army 
hospital 1945 May 706 
to pernicious anemia 1945 Jan, 244 
to pregnancy, 1943 March 537, 574 
to recurrent peptic ulcer 1945 Sept, 
1167 

to rehabilitation, 1945 May 794 
to renal disease, 1943 Jan, 243 
to ^rheumatoid arthritis 1944 March 

to sprue, 2943 March 462 463 
^deqiate malnutrition dae to 1943 
March 321 575 

ainilengradht 3943 Nov„ 1552 


Diet, neutral low caloum, 1944 Sept*, 
1243 

reduction, 1943 March 345, 346 
requirement* of, 1943 March, 288 
299 

Sippy, modified, 1943 Nov , 1581 
teeth and, 1943 March S45 
therapeutic, malnutrition due to 1943 
March 522. 575 

weight budding for children, 1943 
Sept, 1368 

DiethylstilbestroL Sec StUbcslrol 
Digestive system functional disturbances 
1944 March 418 

symptoms referable to resulting from 
dl yavs of abdominal blood vessels 
1944 May 719 
Digifolinc, 1943 Jan., 153 
Dlgfiamd 1943 Jan., 153, 1945 March 
423 

Digitallne natlvefie, 1945 March, 423 
Digitalis, blood-dotting and 1945 March 
431 

dosage and administration 1943 Jan 
152 

effects on electrocardiogram 1945 May 
609 

in arrhythmias, 1945 March, 531 
in congestive heart failure, 1944 March 
382 

in coronary artery disease, 1944 July, 
90S 

in heart failure, 1945 March J24 
preparations and uses, 1945 March 
423. 524 

pure forms, use of 1944 Nov., 1345 
toxic effects, 1943 Jam, 149 
ny^s and abuses, 1943 Jan., 143 
Digitl quinti varus, 1943 July 1134 
Digitoxin 1943 Jan., 153 1945 March 
423 

EHgoxin 1945 March 424, 329 
DEhydrotachyaterol 1944 Sept, 1266 
in hyperparathyroidism, 1945 March 


in hypoparathyroidism, 1943 Nov 0 
1627 1944 March, 472 
Dilantin sodium in bronchial asthma 1945 
March 459 

DUaudid in convalescence 1945 Sept, 
1212 

Dlodoquin in amebiasis, 1943 May 691 
Dtphenylhydantoln sodinm in convulsive 
disorders, 1944 March 441 
Diphtheria, 1943 Nov., 1529 
epidemiology 1943 May 651 
Immunization, 1943 May 655 65 
1945 Sept,, 1240 _ .. 

in armed forces In S Pacific, 

Nov., 1421 

laryngeal, 1945 July, 866 
Shick test, 1943 May 656, 659 
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Diplegia, cerebral, 1944 March, 448 
Disama dia tulu, 1943 May, 841 
Discomfort, gastro-intestmal, of functional 
origin, 1944 March, 419 
Dislocations; physical therapy in, 1943 
July, 914 

Diuresis in congestive heart failure, mer- 
salyl and theophylline orally for, 
1944 July, 911 
in nephrosis, 1945 Sept , 1187 
Diuretics in congestive heart failure, 1944 
March, 384 

in kidney disease, 1944 Sept , 1180 
mercurial, intravenous, toxic effects, 
1944 Nov, 1346 
new, 1945 March, 424 
Diverticulitis of colon, 1945 May, 639 
clinical study, 1945 May, 639 
sulfonamides in, 1944 July, 823 
Diverticulum, urethral, 1945 July, 1008 
Drop wrist m radial nerve injury, 1945 
Jan , 10 

Drug reaction, serum transfusion in, 1943 
Jan , 169 

Ductus arteriosus, patent, 1944 Jan , 98, 
102 

congenital, evaluation of surgical 
treatment, 1944 March, 388 
x-ray signs, 1944 Nov , 1352 
Duodenal intubation, biliary drainage by, 
1943 Nov , 1659 
ulcer See also Peptic ulcer 
differential diagnosis, 1943 Jan , 195 
dyspepsia in, 1944 July, 897 
Dust, house, allergy to, 1944 Nov , 
1334 

Dust-suppressive measures for reducing m- 
fectivity of air, 1944 Nov ,1312 
Dwarfism, pituitary, 1944 March, 476 
Dye excretion tests of liver function, 1945 
July, 976 

typing for differentiation of brucella, 
1943 May, 600 

Dysentery, 1943 May, 687, 1944 Nov, 
1497 

amebic, 1943 May, 687, 688, 691, Nov 
1480, 1481 , 1944 Nov , 1499, 1507 
postwar problem of, 1945 Julj , 906 
bacillary, 1943 May, 687, 692, Sept , 
1206, 1213, Nov , 1481 , 1944 Nov , 
1498, 1507 

postwar problem of, 1945 Julj,905 
sulfasuxidinc m, 1945 March, 426 
sulfatbalidinc in, 1945 March, 426 
sulfonamides m, 1943 Maj, 695, 
Sept, 1207, 1208, 1216, 1254, Nov, 
1482, 1944 July, 821, No\ , 1507, 
1945 Sept , 1311 

m children, sulfonamides in, 1944 July, 
888 

Dysmenorrhea, 1943 Jan, 34, 1945 
No\ , 1410 


Dysmenorrhea, hormone therapy, 1943 
Jan , 34, Sept., 1376, 1945 Jan , 259, 
262, 265, 267, Nov., 1400, 1413 
pessaries in, 1943, Jan , 114 
psychiatric aspects, 1945 Nov , 1520 
Dyspareuma , 1945 Nov, 1372 
Dyspepsia, 1944 July, 891 
appendiceal, 1944 March, 421 
from extragastnc systemic disease, 1944 
July, 902 

from organic disease or abnormalities of 
stomach, esophagus or duodenum, 
1944 July, 891 

functional, 1944 March, 418, July, 902 
gallbladder, 1944 March, 421 
m military personnel, 1944 Nov , 1353 
reflex, 1944 July, 900 
Dysphagia in syphilitic aortic aneurysm, 
1944 Jan, 75 

Dyspnea, obstructive, 1944 March, 339, 
340 

pulmonary disturbances causing, emer- 
gency aspects, 1945 July, 843 
Dyspragia mtermittens angiosclerotica m- 
testmalis, 1944 May, 729, 738 
Dyssebacia in early nutritional deficiencies, 
1943 March, 490 
m pellagra, 1943 March, 385 
Dystrophia adiposogemtalis, 1944 March 
474 


Eagle systems in early syphilis, 1944 
March, 299 

Ear, blast injuries, 1944 Nov , 1321 
cholesteatoma, 1944 March, 335 
diseases of, chrome, 1944 March, 330, 
334 

recent advances in, 1944 Nov , 1320 
sulfonamides in, 1944 July, 797 
local use, 1944 July, 800 
treatment by general practitioner, 
1944 Sept., 1108 

granulations and polyps, 1944 March, 


roblems in aviators, 1944 Nov , 1320 

ache, 1944 Sept, 1124 

■drum, perforations, 1944 March, 334 

- . .... * n 4 4 Conf 


itching, treatment, 1944 Sept, 1123 
swimming in relation to, 1944 bept , 
2126 

Eclampsia, 1943 Nov , 1596, 1599, 1945 
July, 852, Nov 1436, 1443 
Ecthyma, sulfathiazole in, topicallj , 194* 


Ectopic pregnancy, 1943 No\ , 1601, 160 
ruptured, 1945 July, 854, 856 
Edema, angioneurotic, 1944 Maj, '44, 


in congestive heart failure, prevention 
and treatment, 1944 March, 384 
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Embolism pulroonarj 1943 Nov 1550 
emergency aspects 1945 July, 830 
prevention exercises for, 1945 May 
789 

Emerptnaes medical on home front 
symposium on 1943 Nov., 1447 
symposium on 1945 July 833 
Emetine in araebic djsaitery, 1943 May 
691 1944 Nov 1507 1503 
in sdustosoralaris 1943 May, 860 
Emotional control Impairment, produced 
both b> lowering and raising oxygen 
pressure in atmbsphere, 1944 May, 
704 

problems, 1943 Nov., 1634 
slates arthralgia due to, 1945 Sopt 
1271 

Emotions as factor m some young chil 
dren s colds, 1944 May, 603 
in ulcernthe colitis, 1944 May, 594 
disturbances of gastro Intestinal dis 
orders due to 1944 Sept., 1154 
effect on cardiovascular system, 1944 
May. 565 

neurophysiology of 1945 May, 744 
relationship to physiologic processes, 
1944 May 556 

role In hysterical symptoms, 1944 May, 

555 

tangibility of 1944 May, 546 
Emphysema pulmonary, obstructive, 
1944 March, 356 

Emprosthotonos, hysteric, 1944 May 690 
Empyema, pyogenic, 1945 March, 507, 

510 

Emulsions, 1945 SepL, 1099 
Encrphalitide* 1943 Nov„ 1497, 1506 
epidemic, of North America 1943 May 
632 

Encephalitis, 1943 Nov, 1506 
acute emergency treatment, 1945 July, 

395 

eastern efpiine type 1943 Nov,, 15 J 1 
tpMtmlc, 1943 May 632, Nov , ISO / 
arthropod Itoise virus types, 1943 
May. 635 

serological tests, 1943 Maj 
642 

vaccines fn prevention, 1943 
May, 645 

neurolorlcal residuals 1943 Nov., 
l r 0 9 

St Louis type 1943 May, 633 Nov., 

1509 

rummer type 1943 \os_, 1507 
von Eeooomo a type 1943 May 6*6 
SoV„ J r 07 

i veriern equine type 1943 3tav 633 
Nor., 1512 s. 

hrniorr baric, postrnfedloi. 194* Nov- 
1517 

Japanese, 1943 Nor., 1SJ J 
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Encephalitis lethargica, 1943 May. 632, 
Nov , 1507 

Russian, 1943 Nov, 1513 
Encephalo-myelo-radiculoneuntis, acute, 
1945 Jan , 1 

Endamoeba histolytica, 1943 May, 688 
Endarteritis obliterans, physical medicine 
in, 1943 July, 951 

Endocarditis, bacterial, subacute, 1944 
Jan , 86, Sept , 1132 
nonhemolytic streptococcus, treat- 
ment with pemcfllm, 1945 Sept , 
1229 

pemcfllm in, 1945 May, 583 
therapeutics, 1945 March, 425 
brucella, 1945 March, 348 
Endocerviatis, dysmenorrhea due to, 1945 
Nov, 1411 

Endocrine diagnostic procedures, 1944 
Sept, 1240 

disturbances, acute, 1943 Nov , 1614 
chrome, 1944 March, 467 
hypertension in, 1943 Sept , 1262 
hypoglycemic crises in, 1943 Nov , 
1617 

factors m abnormal and subnormal geni- 
tal development, 1945 Nov , 1387 
glands, real versus supposed disturb- 
ances, 1945 July, 1009 
problems in gynecological practice, 1943 
Jan , 9, 27 

system, therapeutics, 1945 March, 433 
therapy in dermatology, 1945 Sept , 
1111 

in frontal headaches in girls and 
women, 1944 Nov , 1329 
in gynecological disorders, 1943 Jan , 
27, Sept., 1373, 1944 Sept, 1223 
in menopausal arthralgia, 1943 Sept , 
1316 

m menopause, 1945 Nov, 1421 
in menstrual disorders, 1944 Sept , 
1223, 1945 Jan, 251, Nov, 1375, 
1413, 1421 

in peptic ulcer, 1944 Nov , 1349 
uses and abuses, 1945 Nov , 1396 
Endocrinology, syndromes masquerading 
under, 1944 Sept , 1273 
s>nopsis of normal and pathologic physi- 
ology, diagnostic procedures and 
therapy, 1944 Sept , 1232 
Endometrial biopsy, 1943 Jan , 64, 1944 
Sept-, 1245, 1945 Jan , 252 
Endometritis, puerperal, 1945 Nm 
I486, 1537 

Enemas, avoidance m functional disorders 
of digestive tract, 1944 March, 426 
Enfermedad de Chagas, 1943 May, 822 
Enteritis, regional, sulfonamides in, 1944 
Julj, 819 

Enterogastrone m peptic ulcer, 1944 
No\ , 1349 


Enuresis, ephedrine in, 1945 March, 420 
Enzymes, 1943 March, 279 
vitamin relationships, 1943 March, 280 
Eosmophiha, clinical occurrence, 1944 
July, 915 

Ephedrine in asthma in children, 1945 
July, 867 

in enuresis, 1945 March, 420 
in myasthenia gravis, 1945 Jan, 134, 
March, 421 

sulfate in pulmonary emphysema, 1944 
March, 365 

Epidemic diseases in wartime, 1943 Sept., 
1201 


Epidermatophytosis, 1945 March, 323 
of feet, in soldiers m tropics, treatment, 

1944 Nov , 1532 

Epidural hemorrhage, 1943 Nov, 1557 
Epilepsy, criminal responsibility and, 

1945 Jan , 212 
diagnosis, 1945 Sept ,1114 
electrocardiogram in, 1945 May, 608 
electroencephalography in, 1945 Sept, 

1118, 1126 

glutamic aad m, 1945 March, 418 
treatment, 1945 Sept, 1114, 1119 
types of seizures, 1945 Sept , 1115 
Epinephrine, 1944 Sept , 1263 
in asthma in children, 1945 July, 867 
in bronchial asthma, 1944 Sept , 1089 
in bronchiolitis, acute, in infants, 1944 
Sept, 1105 

inhalation, in bronchial asthma, 1944 
March, 346, 350 

Epis taxis, gonadal relationships, 1944 
Nov, 1330 

treatment, 1944 Sept, 1116 
Erb’s paralysis in brachial plexus injuries, 
1945 Jan, 19 

Erosions, cervical, 1943 Jan , 49, 100 
electrosurgical treatment, 1943 Jan , 
6, 53, 100 t , 

Erysipelas, sulfonamides in, 1944 July, 
845 


pemcfllm in, 1945 July, 836 
;rysipeloid, penicillin in, 1945 July, 836 
rythroblastosis foetalis, development or 
manifestations of, 1944 Jan , 244 
pathogenesis, 1944 Jan, 245 
Rb factor and, 1944 Jan , 240, 258 
i^nrftiemn flinranv. 7 Q44 T«in , 


Erythrocytes, resuspended, uses or, 
March, 432, Sept , 1077 
sedimentation rate, clinical signifies , 


1945 July, 937 u 

Esophagotracheobronchial fistula, ‘ 


July, 1001 04 , 

Esophagus, tumor, dyspepsia m, 

ulcer, dsspepsia in, 1944 Jul>, 892 
Espundia, 1943 Nov , 1493 
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Feeblemindedness, criminal responsibility 
and , 1945 Jan , 208 

Feeding of infants and children, 1943 
Sept , 13SS, Nov , 1S21 
of premature infants, 1943 Nov, 1520 
Feet See Foot 

Female sex hormone See Estrogen 
Femoral nerve injuries, 1945 Jan , 23 
Femur, osteomyebtis, chrome, penicillin 
m, 1944 Sept , 1038 
Ferrous carbonate in facial pain, 1945 
Jan, 77 

Fetal erythroblastosis, Rh factor and, 
1944 Jan , 240, 258 

Fever, artificially induced, leukocyte re- 
sponse to, 1944 July, 923, 925 
therapy in brucellosis, 1945 March, 
360 

in brucellosis, 1943 Jan , 267, May, 
717 

m cardiospasm, 1944 May, 592 
m early syphilis, combined with in- 
tensive arsenotherapy, 1944 March, 
297 

m gonorrhea, 1944 ' March, 507 
in women, 1943 Jan ,96 
m rheumatoid arthritis, 1943 July, 
1123 

Fibrin foam and film, 1945 Sept , 1087 
m neurosurgery, 1945 March, 432 
Fibrosis, arteriolar-capillary, 1944 May, 
723 

Fibrositis, environmental factors, 1945 
May, 568 

pancreatic, chronic diarrhea in infants 
due to, 1944 Sept , 1198 
with ectasia, 1944 May, 724 
Fibrositic headache, 1943 July, 90S 
Fibrositis, physical therapy in, 1943 July, 
903, 919 

in aged, 1943 July, 1011 
Field’s stain for malarial parasites, 1944 
Nov , 1459 

Filanasis, cancroftian, 1943 May, 862, 
Nov , 1487 

postwar problem of, 1945 July, 903 
Fish liver oils, 1943 March, 354 
m rickets, 1943 March, 366 
Fissure in ano, operation for, prevention 
and management of complications, 
1943 Jan , 219 

Fistula, esophagotracheobronchial, 1944 
July, 1001 

gastrointestinal, deficiency state due to, 
1943 March, 523, 572 
m ano, operation for, prevention and 
management of complications, 1943 
Jan , 222 

Fils See Convulstve disorders 
Fi\c-da\ drip in early syphilis, 1944 
March, 293 

Flcckfiebcr, 1943 Ma\ , 775 


Fluids, administration, in chrome diffuse 
glomerulonephritis, 1945 Sept , 1193 
in diarrheas of infancy, 1945 July , 
882 


Fluorescence test for dermatophytosis, 
1945 March, 325 

Fluorine, beneficial and harmful effects on 
human teeth, 1944 Nov , 1428 
Focal fit, 1945 Sept , 1115, 1122 
Follicle-stimulating hormone, 1943 Jan , 
27 

in menstrual disorders, 1944 Sept , 
1225 

Folhcuhns, 1944 Sept , 1251 
Follutem in hypermenorrhea, 1944 Sept, 
1224 

Food habits, and obesity, 1943 March, 
339 

Foods, composition, 1943 March, 290 
nutritive values, 1943 March, 287, 
588, 591 

losses m preparation, 1943 March, 
585 

Foot, athlete’s, m soldiers in tropics, treat- 
ment, 1944 Nov , 1532 
care of, in peripheral vascular disease, 
1943 July, 956 

dermatophytosis of, 1945 March, 323 
disabilities, management in Arm y, 1943 
July, 1129 

physical therapy in, 1943 Jul>, 920 
exercises, 1943 Sept , 1314 
fractures, 1943 July, 1145 
gunshot wounds, 1943 Julv, 1147 
hygiene of, in diabetes, 1944 Juiv, 
979 

malalignment, posture and, 1943 July, 


937 

painful, 1943 July, 1139 

puncture wounds, 1943 July, 1147 

ringworm of, 1944 Nov , 1532 

sprains, 1943 July, 1146 

tropical diseases, 1943 J ul y> , 9 T lU 

vasomotor disturbances, 1943 

l 148 - t i nas 

wounds, penetrating, 1943 J ul >’ 
Foreign body m urethra, acute ret 

due to, 1943 Nov ,1566 
T7 lnfunf fppHmc’. 1943 kept , 


1356 

Fowler’s solution m African trypan 0 ' 
somiasis, 1943 May, 842 
Fractures in hyperparathyroidism, i 
March, 394 

nasal, treatment, 1944 Sept ,1121 
of foot, 1943 July, 1145 
of spine, arthritis in, 1943 Sept , 
of spinous process, 1943^ July^ 108 ^ 


of vertebral bodies, 1943 July, 10S0 
physical therapy m, 1943 July, 91 
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FaC S ra ’ p *D' cal thcrapj In to promote 
aidum metabolism 1943 JuK, 1183 
erambesh 1943 Nov, 1495 
trawds solution, 1944 Nov, 1533 
frritrat, 194S Ma> 677 
Inverted 194S Ma> 678 
trakel svaMng medses, 1944 March 

fritdHnder's bacffloj pneumonia 1943 
Sept, 1192 

rt'Jelchs disease electrocardiogram in 
W Maj 607 

ingMty psjchlatric aspects, 1945 Not, 

iestorterone In, 1943 Sept, 1383 
"“ tot lor pregnancy 1945 Nov 1553 


IWn? ' ‘>7 , ' dro ®'. i«J Sep':,”i222 
um*’ hypothcrmla «« July 

L S ,, H , tat 1944 Sept, 1242 

“ echistosomlaaii 1943 May, 859 

rcSi 01 ^ ,MtJ , electrocardiogram in 
>04! May 615 

nngus infection of vulva 1945 Nov, 
1365 

Pleura] effusions of 1945 March 
508 511 

1 °43s m propIon *te in, 1945 March 

furtnethlde in bladder atony 1945 March 

ftmmde of ertemal auditory canal, 1944 
Sept 1124 

° » nw f of face, penicillin 

in 1944 Sept 1037 
8? 6 lo,b > feoiefflin i" 1945 July 

of vagina, 1945 Nov, 1361 
ot vulv,, 194s Nov ^ „ 70 

tolerance test of liver function 
July 977 

jojt £ ^ seaJC i electrocardiograms In, 

r Jv\ J ifa> 60 6 

March* 1 ^, 1 ^ 1 <U ” 8I10Jtlc ™ Jue . 

GWrltl, 1944 Nov 1352 
"muse of dyspepsia, 1944 July, 894 

"»eno.Is ms Morch 489 
“rtroKopy in 1 S>4S March 498 
“ raatary personnel 1944 Nov 1354 
“Woduodenal disease diagnods 1945 
M Uc h 489 

wroenteroiogy recent advances, 1944 

„ ™v, 1349 ^ 

^ ro fateitiinI diseases psychosomatic 
dl ®" llr '«aU°ns 1944 Nov 1355 
,r ders, early emotional outburst, as 
Murra of 1944 May 557 562 
■unctions] 1944 March 418, Sept 
1154 

fa Infants 1943 Nov n 1524 


Gastrointestinal disorders, increase in 
World War II 1944 May, 561 
emergencies, JP4J Nov., 1575 
hemorrhage, 1943 Nov., 1578 
neuroses 1944 Nov., 1541 
tract, abnormalities, significance in 
management of cardiac disorders 
1944 Jan., 107 

acute nonsurgical emergencies re 
lated to 1945 July, 878 
anomalies as cause of chronic diar 
rhea in infants 1944 Sept, 1195 
role in conditioning deficiency dis- 
eases, 1943 March 519 
therapeutics 1945 March 426 
Gastroscopy 1943 March, 497 
Gehrung pessary 1943 Jam, 117 118, 
119 

Gelatin as blood substitute 1945 March 
433 Sept., 1091 

Gellhom pessary 1943 Jan., 119 
Genital development, abnormal and sub- 
normal endocrine factors In 1945 
Nov n 1387 

Genito-urinary tract, disorder* In Infanta, 

1943 Nov., 1526 

Geriatrics, physical therapy In 1943 July, 
1007 

Germlddal vapors, disinfection of air with 

1944 Nov 1309 

Giemsa'a stain for malarial parasites, 1944 
Nov„ 1459 

Gingivitis In infanta, 1943 Nov., 1525 
nutrition and, 1943 March 548 
Girls, adolescent gynecological problems, 
1943 Jan., 17 

Glandular physiology rfeom£ 1944 
SepL, 1233 

Globin insulin In diabetes 1945 March 
436 

Globulin serum, immune, 1945 Sept- 
1057 

Globus hystericus, 1944 May 689 
Glomerulonephritis 1943 Jam, 227. 229, 
233 

acute in children electrocardiogram In 
1945 May 606 
penicillin In, 1945 May 582 
treatment 1944 Sept-, 1185 
chronic diffuse, management, 1945 
Sept., 1184 

differential diagnosis, 1945 July 990 
GJomerulosderoris interapMan , 1945 
March 538 

Glossitis in early nutritional deficiencies, 
1943 March 490 

In nicotinic add deficiency' M3 
March 389 

In pellagra 1943 March 389 
In riboflavin defidency 1943 M 
402 405 

In sprue 1943 March 454 
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28 AND 29 (1943-1945) 


Glucose m bronchial asthma, 1944 March, 
345, 351 

tolerance test, 1944 Sept , 1241 
Glucose-insulin tolerance test, 1944 
Sept , 1241 

Glucosides, cardiac, 1945 March, 423, 
529 

Glutamic acid in epilepsy, 1945 March, 
418, Sept, 1122 

Glycine in myasthenia gravis, 1945 Jan . 
135 

Glycol vapors, disinfection of air with, 
1944 Nov, 1310 

m control of common cold, 1944 
Nov , 1328 

Goiter, exophthalmic, thfouracfl in, 1944 
Sept, 1043, Nov, 1362 
with severe exophthalmos, treatment, 
1944 March, 484 

Gold salts m rheumatoid arthritis, 1943 
Sept, 1336, 1944 March, 316 
therapy in arthritis, 1945 Sept , 
1278 

thrombocytopenic purpura due to, 

1944 Jan , 181 

Gonadal-nasopharyngeal relationships, 

1944 Nov, 1329 
Gonadophysm, 1944 Sept , 1225 
Gonadotropin therapy in amenorrhea, 

1945 Nov , 1380, 1400 

m dystrophia adiposogenitalis, 1944 
March, 474 

in functional uterine bleeding, 1945 
Nov, 1385, 1399 

in hypogonadism, 1944 March, 480, 
481 

m menstrual disorders, 1945 Jan , 
256 

m pituitary' dwarfism, 1944 March, 
476 

in sterility, 1945 Nov , 1403 
Gonadotropins, anterior pituitary, 1944 
Sept ,T25l 

chorionic, 1943 Jan, 10, 28, 31, 1944 
Sept , 1250 

in menorrhagia, 1943 Jan , 38 
equine, 1943 Jan , 29 
Gonda sign m pyramidal tract lesions, 

1945 Jan , 57 

Gonorrhea, fever therapy, 1944 March, 
507 

in women, 1943 Jan , 5, 46, 83 
fever therapy, 1943 Jan , 96 
sulfonamide-resistant, penicillin in, 
1944 July, 835 

sulfonamides in, 1943 Jan , 47, 93 , 
1944 July, S31 

local treatment, 1944 March, 509 
penicillin in, 1944 March, 507 
penicillin-resistant, 1945 May, 688 
sulfamcraane m, 1943 Nov, 1456 
sulfathiazole m, 1944 March, 506 


Gonorrhea, sulfathiazole in, asymptomatic 
earner states following, 1944 March, 
508 


sulfonamides in, 1943 Sept, 1254, 
1945 Sept, 1311 

treatment under existing conditions, 
1944 March, 506 

Gonorrhea] arthntis, 1943 Sept , 1326 
in child, 1943 Jan , 80 
conjunctivitis, sulfonamides in, 1944 
July, 793, 886 
cystitis, 1943 Jan , 88 
ophthalmia in child, 1943 Jan , 80 
vaginitis, 1943 Jan , 5, 46 
vulvovaginitis, 1943 Jan, 67, 1945 
Nov , 1362 

sulfonamides in, 1944 July, 834 
Gordon’s sign m pyramidal tract lesions, 
1945 Jan , 53 
Gout, 1943 Sept , 1328 
etiology, environmental factors, 1945 
May, 567 

Goute dpaisse, 1943 May, 838 
Grafts, nerve, 1945 Jan , 27 
Gramicidin in dermatology, 1945 Sept , 
1107 


Grand mal, 1945 Sept, 1116, 1122 
Granulations, aural, 1944 March, 336 
Granuloma, coccidioidal, 1945 May, 794, 
798 

inguinale, 1945 Nov , 1369 
pyogemeum, 1944 July, 974 
Graves’ disease with severe exophthalmos, 
treatment, 1944 March, 484 
Grippe in armed forces in S Pacific, 1944 
Nov, 1420 

Groin, dermatophytosis of, 7P45 March, 3/3 
Guanidine, m myasthenia gravis, 194‘< 
Jan , 134 

Guillam-Barre syndrome, 1945 Jan, 1 
Gynecogens, 1944 Sept, 1251 
Gy necologic examination, 1943 Jan , 1 , 
1945 Nov, 1344 

problems of adolescent girl, 1943 Jan 

17 , 

Gynecology, chemotherapy in, 1944 July 
827 

endocrine problems, 1943 Jan , 9, 21 
therapy, 1943 Jan , 27, Sept , 1373, 
1944 Sept, 1217, 1232 
laboratory procedures in, 1945 Nov- 


1546 

office, common problems, 1943 
syunposium on, 1943 Jan , 1 
psychiatric aspects, 1945 Nov 


Jan 1 
, ISOS 


symposium on, 1945 No\ , 1343 
Gynecomastia, virginal, 1945 Nov, 


Habitus stiller, 1944 Mav, 721 ^ 

Haffkine’s vaccine in plague prophWML, 
1943 May, 763 
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H*Ir development, sexual, precocious 
1MJ Nov, 1390 

dyes, organic, thrombocytopenic pur 
pure due to 1934 Jan, 162 
Halibut bver ofl 1943 Match 353 
HaDur Beaus, 1943 July, 1134 
rigidua, 1943 July, 1134 
valgus, 1943 July 1133 
Hammer toe 1943 July, 1134 
Hand, injuries and infections physical 
therapy in, 1943 July 918 
Head cold, treatment, 1944 Sept, 1111 
injuries in children coma due to, 1943 
July 893 

emergency treatment 1943 July 
891 

Headache, fibrositic, 1943 July 90S 
frontal in girls and women, hormone 
therapy 1944 Nov, 1329 
in hypertension 1943 Sept, 1266 
in neurasthenia, 1944 May, 674 
merutrual, hormone therapy 1943 
Sept, 1381 1944 Nov 1329 
taigraioous 1944 March 439 
tension, 1944 March, 439 1943 May 
568 

treatment 1944 March 439 
U 939 efmulflted 1944 July 

hysteric affections, 1944 May 692 
neurasthenic affections, 1944 May 676 
le**, 1944 Nov 1324 
new for selection of aviators, 1944 
Nov, 1321 

Heart bloci. 1943 Nov 1540 1944 

Jan 56 

dhtase asthma with, in children, 1945 
July 871 

chronic, care of patient with 1944 
March 381 

common forma, treatment, 1943 
Sept, 1279 

congenita), common forms, 1944 
Jan, 95 

cJectrocardiogranu In 1945 May 
595 

hypertensive, 1943 Sept, 1265 1288 
with left ventricular enlargement 
insomnia due to 1944 Sept 
1138 

wfth left ventricular failure 1943 
Jml, 125 

“•wgement gastro-Intestfnal abnor 
fnaUtlei a* related to, 1944 Jan 

^^ttotic symptoms In 1944 May 

**5* of differential diagnosis 1945 
March 513 

P gurney and, management 1945 
Nov., 1449 

qmnMlne in 1945 Jan., 215 
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Heart disease, recent advance*, 1944 
Nov., 1338 

rheumatic, 1943 Sept 1279, 1944 
Sept, 1129 

in Urge itation hospital, 1944 Jan 
127 

seven common problems, manage- 
ment Sept, 1129 
syphilitic, 1943 Sept., 1288 1944 
Jam, 70 

treatment, 1944 Nov , 134S 
disordered action of, 1944 May, 569 
effect of cigarette smoking on 1945 
July, 949 

of emotions on 1944 May 566 
emergencies, 1943 Nov 1531 1945 
Sept, 1154 

in pediatric practice 1945 July 871 
enlargement In hypertension, 1943 
Sept 1263 

malignant hypertension with 1944 
Sept 1134 

failure, acute In children, 1945 July 
872 

left tided 1945 Sept, 1159 
congestive, 1943 Sept., 1283 
mechanism 1944 Nov., 1343 
mersalyl and theophylline orally 
diuretic efficacy 1944 July 911 
treatment 1944 March, 381 382 
with hypertension 1945 March 
542 

with normal jhythm, digitalis In, 
1943 Jan., 146 

digitalis in 1945 March 524 
uses and abuses, 1945 Jan. 143 
left ventricular acute 1943 Nov., 
1535 

versus right ventricular failure, 
1943 Jam. 121 135 
right with rapid enlargement of 
liver 1944 Jan., 110 
infarction with left ventricular failure 

1943 Jan., 132 

irregularities, electrocardiograms in 
1945 May 590 

Irritable of soldiers, 1944 May, 569 
decrease in World War II, 1944 
May 560 

lesions In hyperparathyroidism 1945, 
March 395 

mltralixation 1944 Nov 1352 
murmurs. In congenital heart disease 

1944 Jan., 96 98 102 
neurotic, 1944 May 570 

position electrocardiogram and 1945 
May 60S 

small, neurodrculator} asthenia due to 
1944 May 577 

structural abnormalities elect roan} lo 
grams In, 1945 May 59S 
tamponade, 1945 Sept 115$ 



1578 INDEX TO VOLUMES 27 , 

Heart, therapeutics, 1945 March, 423 
Heat, application of, after amputations, 
1943 July, 1110 
in fibrositis, 1943 July, 906 
radiant, in occlusive arterial diseases, 
1943 July, 963 

therapy, in rehabilitation, 1945 May, 

787 

Heating boot, 1943 July, 971 
sleeve, 1943 July, 971 
Heel, painful, 1943 July, 1141 
Helium-oxygen therapy in bronchial 
asthma, 1944 March, 342, 348 
Hemagglutination, 1944 Jan , 232 
Hematocolpos, undiagnosed, in young girl, 
1943 Jan ,19 

Hematoma, subdural, 1945 Jan , 62 
chronic, diagnosis, importance of, 
1945 July, 1042 
Hematuria, 1943 Nov , 1566 
Hemerolopia, 1943 March, 355, 554 
Hemiplegia, arthritis in, 1943 Sept, 1332 
physical therapy m, 1943 July, 1015 
treatment, 1944 March, 449 
Hemoglobinuria, 1944 March, 379 
Hemolysis, 1944 Jan , 232 
Hemolytic anemia, acute acquired, 1945 
May, 695 

of newborn, Rh factor and, 1944 
Jan , 244, 246 

treatment, 1944 March, 378 
Hemophilia, plasma in, 1945 Sept, 1085 
Hemoptysis, 1945 July, 837 
Hemorrhage, 1943 Nov , 1542 
blood and blood substitutes in, 1943 
Jan , 164 

cerebral, 1943 Nov, 1554, 1944 
March, 449 

epidural, 1943 Nov , 1557 
gastrointestinal, 1943 Nov, 1470, 1578 
of functional origin, 1944 Sept , 1156 
in liver damage, control of, 1945 
March, 432 

m peptic ulcer, 1943 Nov, 1578, 1944 
March, 414 

intracranial, convulsions of, 1945 July, 
888 

due to birth trauma, 1944 March, 
448 

obstetric emergencies associated with, 
1943 Nov, 1601 

of early pregnancy, 1945 July, 853 
of late pregnancy, 1945 July, 855 
of pregnancy, 1943 Nov ,1601 
postpartum, 1943 Nov, 1610, 1945 
Julj, SSS, 858, Nov, 1537 
pulmonary, idiopathic, 1945 July, 843 
subarachnoid, 1943 Nov, 15S4, 1557 
subdural, 1943 Nov , 1557 
tonsillar, postoperative, treatment, 1944 
Sept, I11S 
vaginal, 1943 Jan , 6 


28 AND 29 ( 1943 - 1945 ) 

Hemorrhagic disease of newborn, vitamin 
K in, 1943 March, 377 
tendency in vitamin C deficiency, 1943 
March, 443 

m vitamin K deficiency, 1943 March, 
371 

Hemorrhoidectomy, complications, preven- 
tion and management, 1943 Jan , 209 
Hemothorax, 1945 March, 506, 510 
in syphilitic aortic aneurysm, 1944 Jan , 
76 

Henoch’s purpura, 1945 July, 880 
Heparin m thrombosis and embolism, 
1945 March, 431, July, 933 
Herniation of intervertebral dish, 1945 
Jan, 111 

Hepatic See Liver 

Hepatitis, epidemic, in military forces, 
1944 Nov., 1355 

Heredofamilial diseases, 1944 March, 451 
Hermaphroditism, 1945 Nov , 1388 
Hernia, diaphragmatic, dyspepsia m, 1944 
July, 892 

hiatus, significance in management of 
cardiac disorders, 1944 Jan., 108 
Herpes rabbit vaccine X and F m von 
Economo’s encephalitis, 1943 May, 
648 

zoster, 1944 March, 442 
Hewitt pessary, 1943 Jan , 119 
Hexestrol, 1943 Jan, 30, 1945 March, 
435 

Hexylrcsorcinol, vaporized, for disinfec- 
tion of air, 1944 Nov , 1309 
Heyrovsky operation for cardiospasm, 
1944 May, 592 

Hiatus henna, significance in management 
of cardiac disorders, 1944 Jan , 108 
Hip, arthritis, hypertrophic, physical 
therapy in, 1943 July, 920 
Hippunc acid test of liver function, 1945 
July, 977 

Hirschsprung’s disease, chronic diarrhea 
due to, 1944 Sept-, 1195 
Histaminase in nasal allergy, 1944 Nov, 
1335 

Histamine and mecholyl iontophoresis m 
rheumatoid arthritis, 1944 March, 
319 

m allergy, 1944 Nov , 1334 
m Meniere’s syndrome, 1944 Nov , 
1324 , ,, 

Histamme-azoprotem in bronchial asthma, 
1945 March, 460 
m migraine, 1945 March, 438 
Histoplasmosis, 1945 March, 337 
Hodge pessary, 1943 Jan , 109, 111 
Hodgkin’s disease, 1944 Jan , 201 
benign type, 1944 Jan , 201 
mabgnant tvpe, 1944 Jan ,204 
reaction in leukemia, 1944 Nov ,13/ 
torulosis with, 1944 July 951, 953 



***** T0 V0L UM£S 27, 28 and 29 (1943-1945) 


mram!d41 ^ ^ caons i 

Homoerotldtin 2P44 May 534 
OTO deliveries, management 2P4J Nov 

Homogemtallsm, 1944 SIa J35 
Homosexuality, 1944 Mayf 535 
5|”’ rt *ten 1944 JuJyf 937 

JSg 0draia1 ’ 1944 & P‘ J237 

4W 1 » , S ^ 1260 
Jw'fetSS "" J “- 27 

Imbalance in leukemia, JP44 Noc 1377 
to major disorders, JP44 ' ' 340 

4?“no* 1944 

°1& 1943 10, 29 2044 Sept, 

Pancrraa, 1944 Sept, 1239 

1234 1235 ^ ^ pt 

puSS? VS *i 44 1«1 n« 

H*« Sept 1240 

Sept 

n?lrT“ w 

rS^tov SOS lit,lUon P robIc ra 

aSS-SS 

Hot pack, t JV° 7 - 1512 
JP4 J July ^ lphtral vascular disease 

hSc^ h”*' 83 ' 10 1944 No '- I3 -’ 4 

H Z^^P 4 ^ 0 ^^ 0 " 

^&W5!', t, &4 J 2z£ 
^SuSfo"^ 2 T ^ 1205 

194Sl,T ™ oIc 1943 Nov 1604 

RXniJto? 854 856 

1044 July Urativ-a X'Honamldes In 

7044^ ,n Pemidoui anemia 

Jan, 229 1945 Jan, 243 
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Hydrophobia, 1943 Nov, IS14, 1944 
Nov 1406 ’ 

Immunization 194! Sept , 1243 

&W U1 ’ Rhfart0r ” Dd 1944 

R^.?,l h °, r “' 1945 M 5 "*. -506, 510 

T^eZTlS 00 01 m ° Uaa * ,d ““ 

Hypercalcemia, 1943 Nov 1629 
MjTm^ graWdimm < 1943 Nov, 
H M7 rerth “ ia Lystorica, 1944 May 684 

Hyperimmune serum, 194S Sept. 10S5 
Hypennsullniam 1945 July 1014 
HypmnitabflJty of digestive tract 1944 
March 418 

Hyp ^ e ™ t ° sfa f P “ r, y d'Sdency ducases, 
1943 March 4SS ^ 

to pellagra 1943 March, 386 
Hypermenorrhea 1944 Sept, 1219 
hormone therapy 1944 Sept 1223 
Hyperparathyroidism 1944 March 472 
194! March 389 

primary diagnosis, 194! July 1019 
Hyperpyrexia See Fever therapy 
Hypertension, 1943 SepL, 1257, 1944 
Jan, 31 

art “S M 1 Jan C °”l'Sf* 1 h " rt di — 
^Maihl^ 1 " htto ^ 

dhilcal concept of 1943 SepL 1239 
drug therapy 1945 March 425 
emotional 1944 May 572 

“ Zt„ J m. 247 S ' pt ' 1398 

emotional factor* in, 1944 M&y 

^1146 Um tWocy * natc in Sept., 
sympathectomy for 1944 Sept, 1149 
In hypoplajtJc individual* 1944 Mnv 

721 

fa i7S u diK “ 1943 lm - 247 

ra sr^ P t':n34 card “ c mh ~ 

nervous, 1943 Sept 1260 
° P 748* I “ 0!C0plc touunas 1944 May 
pathogenesis 1944 May 724 
physiologic mechanisms with therapeu 
tic Implications 1943 Sept, 1397 
Poitauium sulfocyanate in 1943 Sept, 

Sept, 1268 1944 

Hypertensive cardiovascular disease, 1943 

Jan, 237 238 239 

to pregnancy 1945 Nov, 1436 
1440 1450 
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Hypertensive heart disease with left ven- 
tricular failure, 1943 Jan , 125 
Hyperthyroidism, 1944 March, 469, 
1945 July, 1013 

thiouraal in, 1945 March, 302, 433 
versus Graves’ disease, 1944 March, 484 
Hypnosis in medicine, 1944 May, 639, 646 
phenomena of, 1944 May, 643 
technics of, 1944 May, 642 
Hypnotics m dermatology, 1945 Sept , 
1105 

in insomnia, 1945 Jan , 187 
Hypocalcemia, electrocardiograms in, 
1945 May, 613 

Hypochondriasis, 1944 May, 531, 699 
Hypochlorites, atomized, for disinfection 
of air, 1944 Nov , 1309 
Hypochiorous acid gas, disinfection of air 
with, 1944 Nov , 1310 
Hypoglycemia, cardiac manifestations, 

1944 Nov, 1344 

obesity with, 1945 Sept , 1223 
spontaneous hypennsulunsm and, differ- 
tiation, 1944 July, 985 
Hypoglycemic crises in endocrine dis- 
orders, 1943 Nov , 1617 
Hypogonadism, male, hypoglycemic crises 
m, 1943 Nov , 1624 
severe suicidal tendencies m, 1943 
Nov, 1630 

Hypomenorrhea, 1944 Sept , 1219 
hormone therapy, 1944 Sept, 1225, 

1945 Jan , 260 

Hypoovanamsm, 1944 March, 480 
Hypoparathyroidism, 1943 Nov, 1626, 
1944 March, 471 
treatment, 1945 March, 434, 435 
Hypophysis See Pituitary gland 
Hypoplastic type, hypertension in, 1944 
May, 721 

Hypoproteinemia, 1943 March, 305, 306, 
301,1945 Sept, 1083 
human serum albumin in, 1945 Sept , 
1086 

in hepatic disease, 1943 March, 308 
nutritional, 1943 March, 307 
postoperative, 1943 March, 306 
serum transfusion in, 1943 Jan , 172 
wound healing and, 1943 March, 563 
Hypoprothromblnemia, 1943 March, 517 
Hypotension, neosynephnn hydrochloride 
in, 1945 March, 420 
Hvpotbalamus, physiologj, 1944 Sept 
1233 

role of, in manic-depressive equivalents, 
1944 March, 463 

Hvpothermia in military practice, 1943 
July, 1166 

Hvpothvroidtsm, 1944 March, 467 
anemia of, 1944 March, 376 
arthralgia m, 1943 Sept 1315 
obesity with, 1945 Sept, 1223 


Hysteria, 1944 May, 665, 682 
conversion, 1944 May, 532 
major, 1944 May, 689 
malingering and, differentiation, 1944 
July, 935 

minor, 1944 May, 689 
traumatic sources, 1944 May, 682 
Hysteric zones, 1944 May, 684 
Hysteroid personality, 1944 May, 544, 
545 

Hytakerol, 1943 Nov, 1627 


Icterus See also Jaundice 
gravis neonatorum, Rh factor and, 
1944 Jan , 244, 246 
Ileitis, regional, sulfonamides in, 1944 
July, 819 

Iliotibial bands, contracted, 1943 July, 
1068 

Immersion foot, 1943 July, 1149 
hypothermia in, 1943 July, 1173 
Immune serum globulin, 1945 Sept , 1087 
in brucellosis, 1945 March, 359 
Immunization, active, against some com- 
mon communicable diseases, 1945 
Sept , 1238 

combined, 1945 Sept , 1250 
Immunotransfusion, 1943 Jan , 157 
Impetigo contagiosa, penicillin in, 1945 
July, 836 

sulfathiazole in, topically, 1944 July, 
847 


Indigestion, 1944 July, 891 
nervous, 1944 March, 418 
Industrial disability, respiratory disease as 
factor, 1944 Nov , 1293 
Industry, fatigue and exhaustion states m, 
1945 May, 771 

Infant, newborn, immediate care of, 1945 
Nov , 1531 

Infantile paralysis See Pohoniydtlts 
Infants, diseases, sulfonamides in, 1944 
July, 882 

emergencies of, 1943 Nov , 1520 
examinations, 1943 Nov , 1523 
feedmg, 1943 Sept , 1355 
immunizations, 1943 Nov, 1521 
normal, care and feedmg of, 1943 Nov., 
1521 

premature, 1943 Nov , 1520 
miscellaneous, 1943 Nov , 1552 
Infections, chronic diarrhea in infants, due 


to, 1944 Sept, 1190 
confined air as vehicle, 1944 Nov , 129 
generalized, ophthalmoscopic findings, 
1944 May, 750 

Infectious diseases, symposium on, J94J 
Maj, 601 

Influenza penicillin m, 1944 Sept , 1077 
sulfonamides m, 1944 SepL, 1077 

Influenzal infections, sulfamerazine in, 


1043 Nov , 1456 
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Jacket, Risser, m scoliosis, 1943 July, 
103 S 

Jacksonian epilepsy, 1945 Sept , 1115, 
1122 

Jail fever, 1943 May, 775 
Janet test for sensory disturbance, 1944 
July, 937 

Japanese encephalitis, 1943 Nov, 1513 
Japanese River Fever, 1944 Nov , 1464 
Jaundice, acholuric, fa mili al type, 1945 
July, 982 

catarrhal, in military forces, 1944 Nov , 
1355 

cephalin-cholesterol flocculation test in, 
1944 Nov , 1358 

hemolytic, congenital, Rh factor and, 

1944 Jan , 244 

Jejunal transplant wto stomach wall in 
peptic ulcer, 1944 Nov , 1350 
Joint strain, postural, 1943 Sept, 1311 
symptoms, specific diseases with, 1943 
Sept, 1310 

Joints, disease of, degenerative, 1943 
Sept , 1338 

hysteric, 1944 May, 687 
Jolly’s myasthenic reaction, 1945 Jan , 
129 

Kala-azar, 1943 Nov , 1492 " 

Kenny treatment of poliomyelitis, 1943 
July, 883 

evaluation, 1943 Sept , 1345, 1348 
Kephnne hydrochloride, 1945 March, 420 
Kerandel’s sign, 1943 May, 841 
Keratitis, interstitial, in riboflavin de- 
ficiency, 1943 March, 402, 405 
Keratoconjunctivitis, epidemic, 1943 
Nov , 1641 

phlyctenular, 1943 March, 556 
Keratomalacia, 1943 March, 357 
Keratosis, seborrheic, 1944 July, 969 
Ketohydroxyestnn, 1944 Sept , 1254 
17-Ketosteroid test, 1944 Sept, 1242 
Kidneys, arterial hypertension and, clini- 
cal relationship, 1945 March, 535 
disease, m pregnancy, 1945 Nov , 1436 
treatment, 1943 Jan, 227, 1944 
Sept , 1173 

unilateral, hypertension of, 1943 
Sept , 1397 

emergencies, 1943 Nov , 1559 
functional tests, 1943 Sept , 1263 

values m health and disease, 1945 
Sept , 1320 

m hypertension, 1043 Sept , 1263, 1264 
infarction of, 1943 Nov , 1553 
infections, nontuberculous, treatment, 

1945 Mai, 571 

insufficiency, rev ersible and irreversible, 
1944 March, 429 

lesions, m hyperparathy roidism, 1945 
March, 394 
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Kidneys, tuberculosis, 1944 Sept , 1185 
Kinases, 1943 March, 279 
Klumphe’s paralysis m brachial plexus 
injuries, 1945 Jan , 19 
Koch’s pressure dressing in bums, 1943 
Sept , 1237 

Korotnn in hypermenorrhea, 1944 Sept , 
1224 

Kraurosis vulvae, 1945 Nov , 1367 
Kyphosis, physical therapy, 1943 July, 
1001 

Labor, complications, 1945 Nov , 1536 
management at home, 1945 Nov , 1525 
psychiatric aspects, 1945 Nov, 1516 
single dose and continuous spinal anes- 
thesia for, 1945 Nov , 1538 
third stage, complications, 1943 Nov, 
1608 

Laboratory findings in blood and urine in 
health and disease, 1945 Sept , 1314 
procedures in gynecology and obstetrics, 
1945 Nov, 1546 

Lacerations of cervix, 1943 Jan , SO 
Lameness, simulated, 1944 May, 700 
Lanatoside-C, 1943 Jan , 153 , 1945 
March, 424 

in heart disease, 1944 Nov , 1345 
Laryngeal diphtheria, 1945 July, 866 
Laryngology, recent advances, 1944 Nov , 
1333 

Laryngotracheobronchitis, 1945 July, 864 
acute, in children, sulfonamides in, 1944 
July, 887 

Larynx, carcinoma, 1944 March, 323 
diseases of, chrome, pitfalls in diagnosis 
and treatment, 1944 March, 322 
myasthenia, 1944 March, 326 
paralysis, due to tracheal tumor of 
probable syphilitic origin, 1944 
March, 327 

Lawrence-Moon-Biedl syndrome, 1945 
Sept ,1222 . , 

Laxatives, avoidance, in functional dis- 
orders of digestive tract, 1944 March, 
426 

Lead poisoning, ascorbic add in, 1943 
March, 578 

in children, 1945 July, 881 
sodium citrate m, 1945 March, 437 
Ledcrer’s anemia, 1945 May, 702 

Leg stocking coldr preparation, thrombo- 
cytopenic purpura due to, 1944 Jan, 
182 

Leishmaniasis, cutaneous, 1943 Nov , 
1493 

mucocutaneous, American, 1943 Nov , 
1493 

visceral, 1943 Nov , 1492 
Leprosy, 1943 Nov , 1484 

military aspects, 1944 Nov , 1484 
postwar problem of, 1945 July , 907 
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Leukemia JW Nov, 1376 
acute, 1944 Jan., 1SS, No\, USS 
chronic lymphocytic, 1944 Jan., 198, 
Nov„ 1384 

myelocytic, 1944 Jan., 194, Nov., 
1383 

hormonal Imbalance In, 1944 Nov- 
1377 

subacute 1944 Jan., 189 
symptoms 1943 Jan., 251 
theories of origin 1944 Nov., 1376 
treatment, 1943 Jan., 251 1944 Jan., 
187 Nov., 1383 

Leukocytes, count, peripheral interpret!! 

tlon of, 1944 July 920 
Leukoplakia of vulva, 1945 Nov., 1368 
Leuknrrhea, 1943 Jam, 3 43 
hyperhormonal 1945 Nov, 1357 
in children 1943 Jan., 48 
Levator anl test, 1943 Jan., 2 
Light treatment of rickets, 1943 March 
366 

Lightning pains of tabes, treatment, 1944 
March 445 

Liniments 1945 Sept, 1099 
Ljpophilia 1943 March 336 
Lipotropic substances In cirrhosis of liver, 
J W March, 428 483 May 658 
Uthiaris, unnary following sulfonamides, 
1943 Nov 1570 

Liver acute yellow atrophy, in pregnancy 
1945 Nov., 1436 1445 
biopsy, by aspiration, 1945 March, 
365 

dxrbons See Cirrkoiis of Uver 
damage to hemorrhage in control of, 
1945 March 432 

diet as factor 1945 March 
276, 427 484 

hypoprotdnemia of 1943 March, 
308 

malnutrition due to 1943 March 
525 573 

dysfunction constitutional 1945 July 


Pn ^p tmen t, rapid, with right hear 
Mure 1944 Jan., 110 
junctional tdts, 1945 July 973 
composite, 1945 March 363 
values in health and disease, 1945 
kept., 1319 

era Py in nutritional macrocyti 
anemia 1943 March 470 
pernicious anemia, 1943 March 
477, 1944 Jan, 227 March 374 
*945 Jan. 242 
j® *Pnie, 1943 March 462 
™ subacute combined degencratior 
r. 1943 March 427 
5551 Pneumonia. See Pneumonia 
«ctomy in tuberculosis, 1945 March 


Lobotomy prefrontal, in psychoses, 1945 
Sept., 1232 
Lockjaw See Tetanus 
Lordosis, physical therapy, 1943 July, 
1001 

Lotions, dermatologic, 1945 Sept, 1097 
Lumbago, etiology, 1945 May, 568 
Lumbar puncture in meningitis, 1943 
Nov., 1500 1945 Sept., 1264 
Lumbosacral strain acute 1943 July 
1066 

Lung abscess emergency aspects, 1945 
July, 841 

multiple staphylococtal bacteremia 
complicating penicillin In 1944 
Sept 1035 

surgical Indications and treatment, 
1945 Sept 1288 

carcinoma emergency aspects, 1945 
July 842 

primary surgical indications and treat 
ment 1945 Sept., 1282 
cystic disease, emergency aspects, 1945 
July 845 

diseases, chronic with constriction in 
bronchial passageway, 1944 March 
348 

edema of acute emergency aspects, 
1945 July 837 

in congestive heart failure 1944 
March 386 

resection in tuberculosis, 1945 March 
451 

tuberculosis- See Tuberculosis pul 
mo nary 

Luteinizing hormone 1943 Jan 27 
1944 SepL, 1256 

in menstrual disorders, 1944 Sept., 
1225 

Luxuskonsumption 1943 March 335 
Lymph scrotum 1943 May 864 
Lymphangitis, regional, sulfonamides in 
1944 July 845 

Lymphedema prevention 1943 July 958 
Lymphocytic choriomeningitis, 1943 
Nov., 1517 

benign 1945 Jan 36 
Lymphogranuloma venereum 1945 Maj 
663 Nov 1369 

conjunctivitis due to sulfonamides in 
1944 July 794 
diagnosis 1945 May 677 
extra genital 1945 May 675 
treatment 1945 Ma> 682 
ulcerative colitis due to sulfonamide* 
in 1944 July 815 

Lymphopathla venereum 1945 Nov., 1369 
Lymphorrhofds in lymphogranuloma ven 

ereum 1945 Maj 670 671 

Mactocytic anemias, nutritional 1943 
March 467,479 
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Madura foot, 1943 July, 1150 
Magnesium sulfate m Mdmfere’s syndrome, 
1944 Nov , 1324 

m paroxysmal tachycardia, 1945 
March, 426 

Maladjustment, transitory, in soldiers, re- 
conditioning in, 1945 May, 751 
Malaria, 1943 May, 615, 617, Sept , 1417, 
Nov , 1477, 1944 Nov , 1437, 1458 
benign, 1943 Sept , 1418 
control measures, 1943 May, 629, Sept , 
1422, Nov , 1478 

diagnosis, 1943 Sept., 1426, 1944 Nov , 
1453, 1455, 1458 

parasites of, 1943 May, 621, Sept, 
1418, 1944 Nov, 1438 
pathology, 1944 Nov , 1439 
pernicious or malignant, 1943 Sept, 
1419 

practical considerations, 1944 Nov , 
1437 

postwar problem of, 1945 July, 902 
prophylaxis and treatment, 1943 May, 
626, 627, Sept , 1423, Nov , 1479 
reconditioning the patient, 1945 May, 
760 

sternal puncture in, 1943 Sept , 1426 
symptoms, 1943 May, 624, 1944 Nov, 
1440 

time factor m military operations, 1943 
Sept , 1425 

war, 1943 May, 615, Sept , 1417 
Male climacteric, 1944 March, 483 
sex hormone See Androgens 
Malignant peptic ulcer, 1944 March, 
416 

Malingering, 1944 May, 699, July, 928 
foot disabilities and, 1943 July, 1151 
neuropsychiatric'aspects, 1944 July, 928 
of insanity to escape criminal responsi- 
bility, 1945 Jan , 205 
Malnutrition, 1943 March, 567 
serum transfusion in, 1943 Jan , 172 
Malta fever See Brucellosis 
Mammary gland, physiology, 1944 Sept , 
1239 

Mandehc acid m pyelonephritis, 1943 
Nov, 1561 

in urinary tract infection, 1944 Sept , 
1184, 1945 May, 574, 576 
Manganese as nutrient, 1943 March, 2S4 
Manic-depressive constitution, neuroses 
related to, 1944 March, 452 
equivalents, 1944 March, 457 
Manipulative therapy for backache, 1943 
July, 1071 

Mapharsen m cardiovascular syphilis, 
1944 March, 305 

m early syphilis, 1944 March, 294, 29S 
m relapsing fever, 1943 May, 743 
March foot, 1943 July, 1148 
hemoglobinuria, 1944 March, 379 


28 and 29 ( 1943 - 1945 ) 

Marriage, preparation for, physician’s role, 
1945 Nov, 1346 

Maskhhe expression in pellagra, 1943 
March, 391 

Massage in after-treatment of amputations, 

1943 July, 1110 

in fibrosis, 1943 July, 906 
in rehabilitation, 1945 May, 787 
Mastoiditis, acute, sulfonamides in, 1944 
July, 799 

Measles, complications, sulfonamides in, 

1944 July, 888 

m infants, 1943 Nov , 1527 
Mebaral m epilepsy, 1945 Sept, 1122 
Mecholyl, effects on electrocardiogram, 

1945 May, 614 

in bronchial asthma, 1945 March, 459 
iontophoresis m paroxysmal tachycardia, 
1943 Nov , 1539 

in rheumatoid arthritis, 1944 March, 
319 

Median nerve injuries, 1945 Jan , 11 
Median-ulnar nerve injuries, 1945 Jan , 
18 

Medical emergencies on home front, 
symposium on, 1943 Nov , 1447 
symposium on, 1945 July, 833 
Mediane, recent advances, symposium on, 

1944 Nov, 1293 

Medullary tractotomy for facial pam, 

1945 Jan, 84 

Megacolon, congenital, chrome diarrhea 
due to, 1944 Sept., 1195 
Megakaryocytes, bone marrow, m throm- 
bocytopenic purpura, 1944 Jan , 158, 
167 

Meigs’ syndrome, pleural effusion in, 1945 
March, 509, 512 

Melancholia, involution, 1945 Nov., 1522 
Melanocarcmoma, JP44 July, 971 
Melano-epithehoma, 1944 July, 971 
Mehtene in brucellosis, 1943 May, 716 
Membrana tympani, perforations, 1944 
March, 334 

Menge pessary, 1943 Jan., 116, 119 
MSmere’s syndrome, treatment, 1944 
Nov, 1323 r 

Merungismus in infants, 1943 Nov , 15JU 
Meningitis, 1943 Nov , 1496 

acute, emergency treatment, 1945 Jul>, 
895 

aseptic, acute, 1943 Nov, 1517 
bacillus cob, 1945 Sept, 126S 
bactcnal, acute, sulfonamides in, 1944 
July, 869 

coma of, emergency treatment, 194s 
July, 893 

diagnosis, 1945 Sept , 1260 
hemolytic streptococcus, 1943 Nov , 
1503 

m infants, 1943 Nov , 1529 
influenzal, 1943 Nov ., 1505 
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Meningitis, influeneal, serum therapy, 
1«4S Stpt. 1763, 1766 
mUamerazine in 1943 Nov, 14S6 
sulfonamides in JMt July, 872 
lumbar puncture in 1945 Sept, 1264 
lymphocytic, benign 1945 Jan, 36 
meningococcal, 1943 Sept, 1204, Nov, 
1496 

serum therapy 1943 Nov, 1502 

1943 Sept. 1263 

sulfamerazine in 1943 Nov, 1454 
sulfonamides in, 1943 Sept, 1204 
1205 1253, Nov, 1454 1500 

1944 July, 869 872 1945 Sept, 

1263 1310 

pneumococcal, 1943 Nov, 1504 
penicillin In 1945 Muy 585 
sulfonamldea in 1944 July 870 872 
staphylococcal, 1943 Nov, 1506 
peoldllln In, 1945 Sept, 1264 1267 
sulfonamides in, 1944 July, 870 
streptococcal penicillin In 1945 Sept, 

1264 1267 

sulfonamides in, 1944 July 870 872 
toruis 1944 July 951, 952 
tratment, 1945 Sept, 1259 1262 
tuberculous, 1945 Sept., 1267 
emngococcaJ infections, sulfameraxlne In, 
«« Nov„ 1454 

sulfonamides in 1044 July 869 872 

Jjenfngoeoccemi, im J205 

“Jttometrorrhaglfl, 1044 Sept„ 1222 
**2? a V se » 1045 July 1015 Nov., 1416 
arthralgia of, 1043 Sept, 1316, 1945 
Sept, 1274 

endocrine therapy 1043 Jan., 39 1045 
Nov., 1406 

J®** MS July, 1015 
™inent 1043 Jan. 10 1044 March 
482 ms Nov„ 142q 

1383 * ^ 37 ' 1945 Nov - 

iorroouc therapy 1043 Jan., 37 Sept„ 
jj 78 1045 Jan M 259 261 264 266 

u Nov-, 1385 

calendar records, 1043 Jan., 

disorders of, 1044 Sept., 

jjkgnortlc aids 1045 Jan„ 252 
^ocrioe therapy, J045 Jan., 251 
. * n d abuses. 1045 Nov., 1400 

itmctional 1045 Nov 1375 
normone the-rapy 1043 Sept 1373, 
1045 Nov., 1375 

wvcblatrfc aspects 1045 Nov n 1519 
2044 Sept., 1222 
WJ Nov 1375 

I Kenny concept 1043 

889 

Q3fa |l . criminal responsibility and 
1745 Jan. 195 


Mental disease, electric convulsive tier 
apy 1943 July, 1019 
growth, levels of, 1044 May 530 
hygiene of chronic disease, 1044 March. 
434 

retardation criminal responsibility and, 
1045 Jan, 208 

symptoms in hysteria, 1044 May, 688 
in neurasthenia, 1044 May, 675 
produced by anoxia, 1044 May, 704 
Mercupurin as diuretic, 1945 March, 
424 

Mercurial ctiurfiHta in congestive heart 
failure, 1944 March, 385 
intravenous, toxic effects, 1944 Nov_ 
1346 

Mersalyl and theophylline orally in con 
gestive heart failure, diuretic efficacy, 

1044 July, 911 

Mesenteric thrombosis and embolism, 
1043 Nov., 1552 1044 May, 730 
Metabolic arthritis, 1043 Sept, 1328 
diseases, abdominal symptoms, 1043 
Nov 1474 

Metabolism altered as cause of deficiency 
states 1943 March 529 
Methenamine in urinary tract Infections, 

1045 May 574 575 

Methionine in cirrhosis of liver, 1045, 
March 429 484 

Methyl testosterone 1044 Sept., 1259 
Metraxol shock therapy in psychoses, 
1945 Sept, 1232 

Metritis puerperal 1945 Nov., 1487 
Metropathia haemorriiagica, 1044 Sept, 
1222 

Metrorrhagia, hormone therapy 1043 
Sept., 1378 

Meulengracht diet in hemorrhagic peptic 
ulcer, 1943 Nov., 1582 
Mlcrosporon infections, 1045 March, 323 
Middle ear i nfl am m ation See Otitis medio. 
Mfdsystolic did. In acute rheumatic heart 
disease 1044 Jam, 129 
Migraine, 1044 March 439 
abdominal, 1044 May 733 
blstamine-axoprotein in, 1045, March, 
438 

suJddal tendencies in 1043 Nov., 1630 
Military personnel nutrition as it affects, 
1043 March 581 

physical medlcme, symposium on 1043 
July 1024 

Minerals, function in nutrition 1043 
March 283 

Miosis, 1044 May 746 
Miscarriage See Abortion 
Mite bites in soldiers in tropics, 1044 
Nov., 1538 

typhus, 1944 Nov., 1464 
Mitral stenosis, 1944 Jan., 47 
pregnancy and, 1044 Jain, 51 
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Mitral stenosis, with nght ventricular fail- 
ure, IP43 Jan , 121 

Moles, benign and malignant, differentia- 
tion and treatment, 1944 July, 968 
blue, 1944 July, 973 
hydatidiform, 1943 Nov, 1604, 1945 
July, SS4, 856 
pigmented, 1944 July, 968 
vascular, 1944 July, 974 
Monckeberg calcification, 1944 May, 724 
Monilia albicans, infections with, 1945 
March, 323, 328 

Moniliasis, vaginal, 1943 Jan, 5, 46, 
1945 Nov, 1360 

Monoacetylmorphine, 1945 March, 418 
Monocaine for local anesthesia, 1945 
March, 419 

Moods, instability of, 1944 March, 464 
Morphine in convalescence, 1945 Sept , 
1212 

in coronary thrombosis, 1944 Jan , 8 
Motion sickness, treatment, 1945 March, 
418 

Motor disorders, chronic, management, 
1944 March, 437 
simulated, 1944 July, 936 
Mottled enamel, 1944 Nov , 1430 
Mouth lesions in pellagra, 1943 March, 
388, 548 

in riboflavin deficiency, 1943 March, 
401, 550 

in sprue, 1943, March, 454 
ulcers, sulfonamides in, topically, 1944 
July, 848 

wash in pernicious anemia, 1945 Jan, 245 
Mucous colitis, 1944 March, 418 
Multiple sclerosis, treatment, 1944 March, 
446 

Mumps, 1943 Nov , 1529 
Muscle reeducation following nerve suture, 
1943 July, 1096 

Muscular action, basic principles in, 1943 
July, 925 

atrophy after nerve damage, 1943 Sept , 
1404 

spinal, progressive, 1944 March, 449 
incoordination, Kenny concept, 1943 
Jul>, 889 

spasm, Kenny concept, 1943 July, 888 
n eakness, neurasthenic, 1944 May, 676, 
6S1 

Musculocutaneous nerve injuries, 1945 
Jan , 23 

M> asthenia gravis, diagnostic tests, 1945 
Jan , 128, March, 422 
management, 1945 Jan , 126, 129 
treatment, 1944 March, 438 
advances in, 1945 March, 421 
laryngis, 1944 March, 326 

prostignune m, 1944 Nov , 1333 
Mi asthenic reaction of Jolly, 1945 Jan, 
129 


Mycology, medical, 1945 March, 323 
Mydnasis, 1944 May, 746 
Myelitis, ascending, 1943 Nov, 1516 
treatment, 1944 March, 437 
Myelopathy, 1944 March, 437 
Myocardial infarction, restriction of activ- 
ity m coronary occlusion in relation to, 
1945 March, 405 

Myocarditis, Fiedler’s, electrocardiogram 
m, 1945 May, 606 

Myoclonic jerks, 1945 Sept , 1117, 1123 
Myxedema, 1944 March, 467, 1945 
July, 1012 

pituitary, 1944 Nov, 1386 
m children, 1944 Nov , 1390 


Narcissism, 1944 May, 533 
Narcolepsy, 1944 March, 442 
m children, 1945 July, 894 
Narcosis, anoxia and, 1944 May, 713 
Narcosynthesis in war neurosis, 1945 May, 
737 

Nasal allergy, 1944 Nov, 1334 
Nasopharyngeal conditions, new treatment, 
1944 Nov, 1331 

Nasopharynx, gonadal relationships, 1944 
Nov, 1329 

hyperplasia, conductive deafness and, 
1945 Sept, 1251 

Navy, physical therapy in, symposium on, 
1943 July, 1024 

respiratory infections, m tropical S 
Pacific, 1944 Nov, 1418 
Neck, injuries and infections, physical 
therapy in, 1943 July, 919 
painful, 1945 May, 568 
Needle liver biopsy, 1945 March, 365 
Neoantimosan in schistosomiasis, 1943 
May, 859 

Neoarspbenamme in aortic syphilis, ivw 
March, 305 

in early syphilis, 1944 March, 294 
m relapsing fever, 1943 May, 743 
m urinary tract infections, 1945 Mav, 
577 

Neoprontosil m ulcerative colitis, strep 
tococcal, 1944 July, 814 
Neostigmine in fasaculabon, 1945 Marcn, 

422 

in myasthenia gravis, diagnostic, 1945 
March, 422 

therapeutic, 1945 March, 421 
m poliomyelitis, 1945 March, 423 
in rheumatoid arthritis, 1945 March, 

423 ... 
Neosynephnn hydrochloride, uses, itw 

March, 420 , 

in bronchial asthma, 1944 March, 34b 
m chrome pulmonart diseases wi o' 
bronchial constriction, 1944 Marcn, 
349 
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Ntpiritb, acute 1M3 Nov., 1571 

hemorrhagic, apedffc therapy. IMS 
Sept, 1175 

chronic diffuse management, IMS 
Se pi 1 184 

differential diagnosk, IMS July, 090 
In children, IMS July, 874 
trataent, IMS Jan., 227 1944 Sept, 

Ntphroodcmodj in hyperparathyroidism 
IMS March, 394 

Nephrosis in children 194S July 874 
management IMS Sept 1185 
serum transfusion in, 1M3 Jan , 173 
testosterone in IMS March 436 
Nephrotic crisis 1945 Sept, 1190 
™ema 1M4 Sept, 1181 
syndrome, treatment, 1944 Sept, 1186 
Nerve grafts, 1945 Jan, 27 
erves, peripheral, injuries, diagnosis and 
surgical treatment 1945 Jan, o 
physical therapy in 1943 July, 1097 
”'“5' °f physical therapy following 
1943 July, 1091 

ttvou* disease, organic origin In appar 
t, jSL , ction * 1 “S'* MS Jan, 30 
Mgestlon 1944 March 418 
system, antonomlc, therapeutrcs, 1945 
March 419 

“Ulral affections of In aged physical 
therapy IMS July 1015 
•Whiffs of 1944 March 303 
therapeutics, 1945 March 417 
chronic disease, manege men t of 1944 
March, 434 

•susses of abdominal symptoms, 
IMS Nov, 1473 

‘ n nutritional deficiency 
v, ,M J Msrch 434 

trigeminal IMS Jan, 73 
•tvpictl, 1945 Jan 85 

Nen^JP 10 ,®” 11 ^ MS Jan 75 

1,44 M »y «3 665 672 
Hent2? Uc ,s° ura » 1944 May 673 
^•tbenold personality, 1944 May 

N 3fci* I '5’ 1,0lic ’ M3 March 424 
3* See Polynsvrttit 

March 419 

» * 3ra ^ n tumors papilledema In 
Wr 957 

hulber vitamin therapy, 1M3 
March 559 

(2“! 1944 March 447 
'hmrirculatory asthenia 1944 May 
,569,666 Sept, 11J3 

to small heart, 1944 May 577 
,'' ar «ardiogrim In, 194S Mh> 617 
),et,r„ “l™ r * overseas 1944 Nov 1509 
x '«!rE ' Uadder '943 Nov, 1566 
chrbfv IC Crner Kenaes nonsurgical In 
lkIrra . ™4S July 886 


Neurologic emergendea, of nicotinic add 
deficency, 1943 March, 390 
of thiamine defidoncy, 1943 March, 
415 

Neuromuscular apparatus, therapeutics, 
1945 March, 421 

Neuropathic arthritis 1943 Sept., 1331 
Neuropathy 1944 March, 447 
Neuropsychiatric aspects of malingering, 
1944 July 928 

diseases, symposium on 1945 Jan., 1 
Neuroses anxiety 1944 May 672 

manifested by cardiovascular symp 
toms, 1944 Nov., 1509 
by gastrointestinal symptoms, 1944 
Nov, 1541 

electrotherapy 1944 March, 462, 465 
gastrointestinal, 1944 Nov, 154l 
in combat crews overseas, 1945 May, 
731 

in returned soldiers 1945 Mav, 733 
organ 1044 May 532 
plus malingering, 1944 May 702 
psy chopathology of 1945 Nov 1511 
related to the manic-depressive consdtu 
tlon 1944 March 452 
sexual factors 1943 Nov 1639 
traumatic, 1944 May 663 
decrease In, In World War IT 1944 
May, 560 

differentia) diagnosis 1944 May 699 
military experience 1944 May 669 
nomenclature and etiology 1044 
May 663 

prognosis 1944 May, 693 
treatment 1944 May 697 
war 1945 May, 729 
Neurosurgery, fibrin film and foam In 
1945 March, 433 
Neurosyphilis, 1944 March 303 
treatment, 1945 Sept., 1231 
Neurotic heart, 1944 May 570 
Neurotics, defined 1944 March 455 
Neurotomy retro gasserian, classical for 
facial pain, 1945 Jam, 80 
posterior for fadal pain 1945 Jan., 

83 

Neutralisation tests for arthropod borne 
virus encephaii tides, 1943 May, 642 
Nevus blue, 1944 July 973 
pigmentosus, 1944 Ju)v 968 
vasculosus 1944 July 974 
New developments In medicine symposium 
on, 1945 March 273 
Newborn erythroblastosis In Rh factor 
and 1944 Jan 240 258 
hemorrhagic disease vitamin K In 1943 
March 377 

Immediate care of 1945 Nov., 1531 
Niacin dosages 1945 SepL 1302 
Nicotinamide in arthralgia of vitamin B 
defidency 1943 SepL, 1319 
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Nicotine, effects on electrocardiogram, 
1945 May, 612 

intravenous administration, effect on 
heart and peripheral blood vessels, 
1945 July, 949 

Nicotinic acid deficiency See Pellagra 
dietary requirements, 1943 March, 
294 

effects on electrocardiogram, 1945 
May, 614 

enzyme relationships, 1943 March, 
280 

m chemotherapy, 1943 March, 578 
in deficiency diseases, 1943 March, 
274 

in Mdmfere’s syndrome, 1944 Nov , 
1324 

in pellagra, 1943 March, 394 
in radiation sickness, 1943 March, 
578 

in Vincent’s infection, 1944 Nov , 
1332 

Night blindness, 1943 March, 355, 554 
palsy, 1944 July, 945 
Nitroglycerin m angina pectons, 1943 
Sept, 1286, 1944 Jan., 27 
Nocardia asteroides, infection with, 1945 
March, 340 

Nose, diseases of, chronic, 1944 March, 
330 

new treatments, 1944 Nov., 1328 
sulfonamides in, 1944 July, 797 
local use, 1944 July, 800 
treatment, 1944 Sept , 1108 
fracture, treatment, 1944 Sept , 1121 
furuncle, with cellulitis of face, penicillin 
m, 1944 Sept., 1037 
lesions, in riboflavin deficiency, 1943 
March, 402 

physiology, applied, 1944 Sept, 1110 
Nosebleed, 1944 Sept ,1116 
Nutrients, biological significance, 1943 
March, 277 

foods as sources, 1943 March, 287 
Nutation, adenylic acid in, 1943 March, 
483 

eye lesions and, 1943 March, 553 
m practice of medicine, 1943 March, 
567 

in pregnancy, 1943 March, 537 
in rehabilitation, 1945 May, 794 
military aspects, 1943 March, 581 
symposium on, 1943 March, 273 
teeth and, 1943 March, 545 
wound healing and, 1943 March, 561 
Nutritional anemias, treatment, 1944 
March, 376 

deficiencies, central nervous system 
manifestations, 1943 March, 431 
neuritis of, 1943 March, 419 
subacute combined degeneration of 
spinal cord in, 1943 March, 425 


Nutritional deficiency diseases See Defi- 
ciency dtseases 

macrocytic anemia, 1943 March, 467, 
479 

Nyctalopia, 1943 March, 355, 554 


Ober reaction, 1943 July, 1068 
Obesity, 1943 March, 327 
in children, 1945 Sept , 121 7 
treatment, 1945 Sept, 1226 
Obsessional thinking, 1944 March, 456 
Obstetric emergencies, 1943 Nov , 1596 
associated with hemorrhage, 1943 
Nov, 1601 

Obstetrics, chemotherapy in, 1944 July, 
827 


laboratory procedures m, 1945 Nov, 
1546 

nonsurgical emergencies in, 1945 July, 
848 

psychiatric aspects, 1945 Nov , 1508, 
1514 

Rh factor in, 1944 Jan , 240, 254 
symposium on, 1945 Nov, 1343 
Occupational therapy after amputations, 
1943 July, 1120 
m rehabihtation, 1945 May, 788 
in the war, 1943 July, 1154 
psychiatric value, 1943 July, 1161 
value in maintenance and restoration 
of functions of joints and muscles, 
1943 July, 1156 
Octofolhn, 1945 March, 435 
Ocular See Eyes 

Office gynecology, symposium on, 1943 


Jan, 1 inAA 

Oiling as dust-suppressive measure, lvw 


Nov, 1312 

Oils, dermatologic, 1945 Sept , 1100 
Ointments, 1945 Sept, 1100 
Oligomenorrhea, 1944 Sept , 1218, 1220 
hormone therapy, 1944 Sept , 1225 
Oliguria, acute, treatment, 1943 Jan , 24 
in infants and children, 1945 July, S74 
Omentopexy in cirrhosis of liver, 1945 
March, 281 

Oneirophrenia, 1945 Jan , 162 
Operational fatigue, 1945 May, 729 
Ophthalmia, gonorrheal, in child, 19*s 

sulfonamides in, 1944 July 793, 886 
Ophtha’modynamometry, 1944 May, '44 
Ophthalmologic aids, medical, m civilian 
and military general practice, 


May, 742 

examinations, written, experience wi 
1943 Sept , 1409 

Ophthalmology, sulfonamides m, iww 
Julv, 789 ,, 

Ophthalmoscopic accessories, 1944 ■‘'la}, 
746 

findings in disease, 1944 May, /47 
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Ophthalmoscopy technic, 1944 May, 744 
Opisthotonos, hysteric, 1944 May, 690 
Op penh elm’s sign In pyramidal tract le- 
sions, 1945 Jan, 52 

Opsonocytophagic index in brucellosis, 
1943 May 712 1945 March 354 
Optic atrophy primary, syphilitic, surgical 
treatment, 1944 March 304 
tabetic, treatment, 1944 March 
446 

neuritis and brain tumors, papilledema 
in 1944 July, 957 
Organ neurosis, 1944 May, 532 
Organic origin of apparent functional 
nervous disease, 1945 Jam, 30 
tradition in medidne, 1943 Nov., 1635 
Oriental sore, 1943 Nov M 1493 
Orthopedics, physical therapy in 1943 
July 913 

OrdUatlng bed, 1943 July 985 
Osteitis fibrosa cystica gen era lisa ta, 1945 
March, 389 395 

Osteoarthritis, 1943 Sept., 1338 1945 
Sept 1278 

etiology, environmental factors, 1945 
May 567 

physical therapy 1943 July 1008 
Osteomalacia, 1943 March 515 
Osteomyelitis, acute hematogenous, with 
staphylococcal bacteremia, penicillin 
ht 1944 Sept, 1031 
of femur chronic, penldDin In 1944 
Sept, 1038 

Cutroporods, senile, physical therapy 
Jane 1010 

OUth, chronic, 1944 March 334 336 
media, acute, in children sulfonamides 
In, 1944 July 887 
treatment, 1944 Sept, 1135 
chemotherapy 1944 July >99 801 
In Inlants, 1943 Nov . 1533 
'utotaryngoloEy problems In treatment by 
general practitioner 1944 Sept. 1103 
recent adrancea, 1944 Nov., 1310 
tuUonaratdcs In 1944 July 797 
local me 1944 July 801 
otorrhea, chronic, 1944 March 334 
Uuawn 7 943 Jan, 153, 194S March 

Q’raty denoold tumor pregnancy eompU 
eating In>ounggiri 1943 Jan, 23 
■unction vagina] smearj for 1945 Nov, 
1349 

Wnnooea, 1943 Jan, 1029 
nypofunction 1944 March 480 
^PhyWO logy 1944 Sept. 1236 

treatment in hypertension 
Sept. 1272 

D^uUtfon disorders associated with 
4 i^f 0rrn0ne th "apy 1943 Sept, 1382 
^ hasal temperature graphs, 
1945 Nov 1425 


Oxygen pressure in atmosphere, effect on 
emotional control, 1944 May, 704 
therapy in bronchial spasm of acute in 
lections, 2 944 March, 349 
In coronary thrombosis, 1943 Nov., 
1535 1944 Jan., S 
In left ventricular failure, 1943 Nov , 
1537 

in status osthmaticus, 1944 March, 
345 

Oxygen helium therapy In bronchial 
asthma, 1944 March, 342, 351 


Pact abdominal, acute diagnosis 1943 
Nov 1456 

anginal, 1944 Jan., 17 
facial, neoplasia as cause, 1945 Jan., 
91 

relief of, 1945 Jan., 73 
symptomatic, 1945 Jam, 87 
gastrointestinal, of functional origin, 
1944 March 419 
hysteric, 1944 May, 687, 698 
In Joints, 1943 Sept., 1311 
In neurasthenia, 1944 May, 674 
intractable, chordotomy for, 1945 Jan., 
98 

precordial, differential diagnosis, 1945 
March 513 

radicular 1943 July, 994 
physical therapy for 1943 July, 1001 
relief of, In peptic ulcer 1944 March 
406 

simulated 1944 May, 700, July, 935 
Paleness, emotions and, 1944 May 572 
Pancreas, disturbances 1945 July 1014 
physiology 1944 SepL, 1239 
Pancreatic fibrosis, chronic diarrhea in in 
fants due to 1944 SepL, 1198 
insufficiency pancreatic enryme in 1945 
March 429 

Pancreatitis, 1943 Nov., 1472 1587 
acute, electrocardiogram in 1945 May 
607 

Papaverine in coronary thrombosis, 1944 
Jan 6 

Papilledema in optic neuritis and in tumor 
of brain 1944 July, 957 
Para andnobenxofc add enryme relation 
ships, 1943 March, 283 
Paracentesis fn cirrhosis of liver 1945 
March 281 

Paraffin boot in peripheral vascular dls 
ease 1943 Jaly 989 
Paraldehyde in bronchial asthma, 1944 
March, 345 

Paralysis agjtans, treatment, 1944 March 
443 

cerebral of children treatment, 1944 
March 448 

rehabilitation in 1945 May 792, 819 
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Paralysis, Erb’s, 1945 Jan , 19 
famibal periodic, thyroid m, 1945 
March, 422 

hysteric, 1944 May, 685, 698 
infantile See Poliomyelitis 
Klumphe’s, 1945 Jan , 19 
simulated, 1944 May, 701 
sleep, 1944 July, 945 
spastic, cerebral, physical therapy in, 

1943 July, 914 

Parametritis, puerperal, 1945 Nov , 1488 
Paranasal sinuses See Sinuses 
Paraphimosis m children, 1945 July, 
877 

Parasites, intestinal, m children, 1944 
Sept , 1191 

Parasympathomimetic drugs, 1945 March, 
421 

Parathyroid extract, therapeutic test, 1944 
Sept , 1248 

fever, immunization, 1945 Sept , 1245 
hormone, 1944 Sept , 1238, 1264 
insufficiency, 1945 July, 1013 
Parathyroids, diseases of, 1944 March, 
470 , 1945 March, 389 
Paredrme, uses, 1945 March, 420 
Parednnol, uses, 1945 March, 420 
Parkinsonism, postencephalitic, 1943 

Nov, 1509 

treatment, 1944 March, 443 
Parotitis, epidemic, electrocardiogram m, 
1945 May, 607 

Paroxysmal tachycardia, 1943 Nov , 

1537, 1945 Sept, 1154, 1156 
Passive dependent reactions m returned 
soldiers, 1945 Mav 734 
vascular exercises, 1943 July, 973 
Pastes, dermatologic, 1945 Sept , 1098 
Pasteur treatment, 1943 Nov , 1516, 1944 
Nov , 1411, 1412 

Pasteurella pestis, 1943 May, 750, 758 
Pateh’s diet in cirrhosis of liver, 1945 
March, 276 

Patellar clonus in pyramidal tract lesions, 
1945 Jan , 57 

Patcncv, tubal, Rubin test, 1943 Jan , 
9, 61 

Patent ductus arteriosus, 1944 Jan , 98 
102 

surgical treatment, evaluation, 1944 
March, 388 

Patulin in common cold, 1944 Nov , 
1328 

Pavacx therapy in occlusive arterial dis- 
ease, 1943 JuU, 973 
Pcctm in thrombocv topenic purpura, 

1944 Jan , 169 

Pediatnc emergencies 1943 Nov, 1520 
Pediatrics, sulfonamides in, 1944 July, 
S$2 

Pellagra, 1943 March, 379 
alcoholic, 1943 March, 393 


Pellagra, central nervous system manifes- 
tations, 1943 March, 431 
diet m, 1945 May, 803 
early, 1943 March, 495 
laboratory diagnosis, 1943 March, 501 
mouth lesions, 1943 March, 389, 548 
pathology, 1943 March, 513 
psychoses in, 1943 March, 391, 432 
recurrent, 1943 March, 392 
sine pellagra, 1943 March, 393 
treatment, 1943 March, 274, 394 
Pelvic cellulitis, puerperal, 1945 Nov., 
1488 

examination, 1945 Nov , 1346 
inflammatory disease after irradiation, 
chemotherapy in, 1944 July, 835 
peritonitis, puerperal, 1945 Nov , 1490 
tilt roentgenogram, 1943 July, 1032 
Penallm in anthrax, 1945 July, 835 
in bums infection, 1945 July, 836 
in carbuncles, 1945 July, 836 
in cavernous sinus thrombosis, 1945 
July, 894 

m cellulitis, 1945 May, 584, July, 836 
m dermatology, 1945 Sept, 1107 
m early syphilis, 1944 March, 302 
in erysipelas and ervsipeloid, 1945 July, 
836 , n „_ 

in furunculosis, 1945 July, 836 
in glomerulonephritis, 1945 May, 582 
m gonorrhea, 1944 March, 507 

in women, sulfonamide resistant, 
1944 Julv, 835 

m hemolytic streptococcus infections, 
1943 Sept , 1203, Nov 1504 
m impetigo contagiosa, 1945 July, 836 
in influenza, 1944 Sept , 1077 
m lymphogranuloma venereum, w 
May, 682 

m meningitis, 1945 Sept , 1264 

in nonhemolytic streptococcus subacute 

bacterial endocarditis, 1945 Sept, 
m pneumococcal meningitis, 1945 May, 
m pneumonia, 1944 Sept, 1074 ,1945 
in ^postabortal ^ and puerperal sepsis, 

m^ma^aty^fpneumoma, ^ 

in ^puerperal sepsis, 1945 Nov, I486, 
1489, 1490, 1491, 1537 
m staphylococcal infections, 1944 Sept , 
1029 

sepsis, 1944 July, 860 

in subacute bacterial endocarditis, 1 
Sept, 1133, 1945 Max, 583 
in syphilis m pregnancy, 1945 N 

m X unnan tract infections, 1945 May. 
574, 578 
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Penicillin Inhalant, 1945 July, 916 
m bronchiectasis 1945 Sept , 1287 
methods of administration and dosage, 
1245 July 909 
snuff, 1945 July, 916 
toxic reactions, 1944 SepL, 1040 
versus sulfonamide therapy, 1945 May 
579 

Pentothal narcosynthesis in war neuroses 
1945 May 737 

Peptic ulcer, benign and malignant differ 
tiation, 1945 March 495 
chronic appendicitis simulating 1945 
Ma> 629 

diagnosis, 1945 March 489 
diet in fundamental importance in 
Army hospital 1945 Ma>, 706 
differential diagnosis, 1945 May 624 
dyspepsia in 1944 July, 895 897 
tP-stric addity control of 1944 Sept., 
1165 

gastric catarrh with 1945 May 
628 


gwtroscopy in, 1945 March 499 
hemorrhage in, 1943 Nov., 1578 
1944 March, 414 
prompt and frequent feeding In 
1944 Nov., 1351 

hormonal influences 1944 March 
411, Nov., 1349 
therapy, 1944 Nov 1349 
Jn asthenic person 1945 May, 625 
in hypersthenic person 1945 May 
626 

in military personnel 1944 Nov., 
L3JJ 

jejunal transplant into stomach wall 
1944 Nov., 1350 
m ai%nant 1944 March 416 
medical treatment, 1944 March 403 
Prorated 1943 Nov 1575 
P*ychic factor 1944 March 404 
Pyloric stenosis in 1944 March 415 
re ^nrent, therapeutic control 1945 

Sept., 1162 

roentgen diagnosis 1945 March 493 
*°dium alkyl sulfate in, 1944 Nov 
J 5S0 1945 March 426 
uncompleted, treatment 1944 Sept, 
H64 


vitamin U n therapy 1945 Ma> , 709 
'dth atypical symptoms, 1945 May 
625 

1 "romorph liver oil 1943 March 354 
r in rickets, 1943 March 368 
r en orations, gastrointestinal diagnosis, 
1943 Nov 1470 
“rdmm 3944 March 334 
P^tfc ulcer 1943 Nov., 1575 
PQ ** rte dtis nodosa 1944 May 73: 
lj>4S Jan., 139 
^ophflfa in 1944 Jul> 918 


Periarthritis of shoulder, physical therapy 
in, 1943 July 917, 1012 
Pericardial effusion in children 1945 
July, 871 

Pericarditis acute electrocardiograms In, 
1945 May 603 

chronic constrictive, x ray signs, 1944 
Nov., 1343 

electrocardiograms in 1945 May, 
604 609 

Perimetritis puerperal, 1945 Nov,, 1490 
Periodontoclasia, teeth and 1943 March, 
548 

Peripheral arterial oeduson 1943 Nov 
1546 

nerve injuries, diagnosis and surgical 
treatment, 1945 Jan 9 
physical therapy in, 1943 July, 917, 
1097 

vascular diseases, physical medicine In 
1943 July, 951 
in aged 1943 July 1013 
ulcers of extremities dae to ty 
rothnan in, 1944 July, 849 
venous thrombosis 1943 Nov., 1548 
Peritoneal syndrome in nephrosis 1945 
July 876 

Peritoneoscopy in liver disorders, 1945 
March 369 

Peritonitis, pelvic puerperal 1945 Nov., 
1490 

pneumococcal, sulfamerarlne in 1943 
Nov., 1454 

Pemidous anemia, 1943 March 467 477 
1944 Jan., 214 1945 Jam, 229 
clinical types, 1945 Jan , 230 
liver therapy 1944 Jan 227, March, 
374 1945 Jan., 242 
nervous symptoms, treatment, 1944 
March 446 

posterolateral sclerosis in manage 
ment, 1945 Jan., 245 
Peroneal nerve injuries, 3945 Jan., 20 
Personality 1945 Nov., 1508 
compulsive-obsessive, 3944 May, 545 
cydoid, 1944 May 54 1 
defined 1944 May 537 
development 1944 May 531 
distorted growths 1944 May, S3R 
h> steroid 1944 May 544 
neurasthenoid, 1944 May 546 
patterns, 1945 May 746 
schizoid 1944 May 539 
structure aeddent proneness and 1944 
May 657 

and deviation in ulcerative eolith, 
3944 Ma> 595 
Pertussis See D hooping cough 
immunization 3945 SepL, 1242 
Pes cavus 1943 July 1135 
valgoplanus, 1943 Julj 1133 
Pessaries fn dysmenorrhea 3943 Jan., 114 
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Pessanes m nonreplaceable uterus, 1943 
Jan, 114 

m prolapse of uterus, 1943 Jan , 11, 115 
m retrodisplacement of uterus, 1943 
Jan, 11, 109 

in sterility, 1943 Jan , 113 
use of, in gynecology, 1943 Jan , 109 
Petechial fever, 1943 May, 775 
Petit mal, 1945 Sept , 1116, 1123 
Phagocytic index in brucellosis, 1943 
May, 712 

Pharmacology, recent advances, 1945 
March, 417 

Pharyngitis, acute, sulfonamides m, 1944 
July, 799 

Phenobarbital in convulsive disorders, 

1944 March, 441 

in epilepsy, 1945 Sept , 1120 
Phenolsulfonphthalein test of renal func- 
tion, 1943 Sept , 1268 
Phenytom sodium m epilepsy, 1945 Sept , 
1121 

Pheochromocytoma of adrenal medulla, 
1945 July, 1016 

Phlebitis, acute, anesthetization of lumbar 
ganglia m, 1943 July, 990 
Phlebotomus fever, postwar problem of, 
1945 July, 901 

Phlegmasia alba dolens, 1945 Nov , 1492 
Phonation, mechanism of, 1944 Nov, 1333 
Phosphorus as nutrient, 1943 March, 283 
dietary requirements, 1943 March, 298 
m pregnancy, 1943 March, 538 
radio-active, in chronic my elocytic leu- 
kemia, 1944 Jan, 195, Nov, 1384 
Phrenology, 1944 March, 452 
Phrynoderma, 1943 March, 356 
Phthalylsulfathiazole See Sulfathalidme 
Physical fitness testing of rheumatic fever 
patients, 1945 Mav, 719 
rehabilitation, in Array Air Forces, 

1945 May, 717 

therapy, calcium metabolism and, rela- 
tionships, 1943 July, 1178 
following suture of nerves, 1943 July, 
1091 

m after-treatment of amputations, 
1943 July, 1109 
in arthritis, 1941 May, 790 
in backache, 1943 Julv, 1057 
in cerebral palsy, 1945 May, 792, 819 
in dermatology, 1941 Sept, 1111 
m fibrositis, 1943 July 903 
in hospital organization, place of, 
1945 Mav, SI 6 
in orthopedics, 1943 Julv, 913 
in peripheral nerve injuries, 1943 
July, 1097 

m poliomyelitis, 1943 July, 883, 
915 1945 Mav 791 
in radicular pain, 1943 Julv , 994 
in rehabilitation, 1941 May, 786 
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Physical therapy in relation to geriatrics, 
1943 July, 1007 

in rheumatoid arthritis, 1944 March, 
313 

in scoliosis, 1943 July, 1025 
m thrombo-angutis obliterans, 1945 
May, 790 

in tuberculosis, 1945 May, 792 
m vascular disease, 1943 July, 951 
m war injuries of spme and spinal 
cord, 1943 July, 1077 
military, symposium on, 1943 July, 
1024 

preventive, 1945 May, 788 
symposium on, 1943 July, 883 
training, of rheumatic fever patients 
1945 May, 768 

Pitocm, 1943 Jan, 29, 1944 Sept, 1267 
Pitressm, 1944 Sept , 1267 
clinical uses, 1943 Jan , 29 
Pituitary adenoma, 1944 March, 475 
anterior lobe, disturbances, real vs sup- 
posed, 1945 July, 1010 
basophilism, 1944 March, 477 
cachexia, 1944 March, 474 
dwarfism, 1944 March, 476 
extract, whole postenor, 1944 Sept., 
1267 

gland, anterior, diseases of, 1944 March, 
474 

physiology, 1944 Sept , 1234 
disease, hypoglycemic crises in, 1943 
Nov , 1623 

postenor, diseases of, 1944 March, 
478 

physiology, 1944 Sept , 1235 
hormones, 1943 Jan , 27 , 1944 Sept , 
1234 

rlimrnl uses, 1944 Sept , 1251, 1266 
myxedema, 1944 Nov , 1386 
postenor lobe, disturbances, real vs sup- 
posed, 1945 July, 1009 
Placenta accreta, 1943 Nov , 1609 
arcumvallate, 1945 July, 855 
hormones, 1944 Sept , 1240 
praevia, 1943 Nov, 1604, 1945 July, 
855, 857 

premature separation, 1943 Nov, 1607, 
1945 Julv, 855, 857 
retained, 1943 Nov , 1608 
Plague, 1943 May, 745, Nov , 1480 
as war and post-war problem, im 
May, 746, 1945 Julv, 901 
bubonic, 1943 May, 753 
clinical features and diagnosis, W 
May, 752 

pneumon c, 1943 Mav, /53, 755 
prophylaxis, 1943 May, i 62, Nov, 
1489 

septicemic, 1943 May, 753, 7a5 
svlvatic, 1943 Mav, 749 
treatment, 1943 May , 760 
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PhnUr csOtiKs and conn, 1943 July 
1135, 1142 

waru, 1943 July, 1143 
Plasma administration In burns, 1943 
Sept., 1231 1235 

in trastrointeatlnal hemorrhage 1943 
Nov , 1579 

In hemorrhage, 1943 Nov, 1544 
application In medidne 1943 Jan, 157 
bovine, for hu man use, 1945 March 433 
composition, 1943 Jan, 177 
dried, 1943 Jan , 184 
Iractlonatlon, products and uses, 1945 
Sept, 1086 

froren 1943 Jan, 183 
heterologous, uses, 1945 Sept, 1091 
In shock, 1945 Sept, 1082 
Utprld 1943 Jan, 181 
proteins, 1943 March 305 
reactions following uh 1945 Sept 1088 
transfusions, 1943 March, 310 
ores and Indications, 1945 Sept, 1079 
Plasm och In In malaria, 1943 Nov, 1480 
Plasmodia, 1943 May, 618 Sept 1417 
1944 Nov, 1438 

laboratory identlacatlon 1944 Nov, 
1455 1458 

PJasmoquln In malaria, 1943 May, 628 
Hatelet count 1944 Jan, 156 
Plethora abdominalls, 1944 May 722 
Pleura malignant tumors effusions due to 
1945 March, 509, 512 
Pleura] effusions, diagnosis and treatment, 
194 s March 502 
emergency aspects 1945 July 846 
Pleurisy emergency aspects, 1945 July 

Pneumococcal Infections of eye sulfona 
mideafn 1944 July 794 
sulfonamides In 1943 Nov 1452 
meningitis, 1943 Nov, 1504, 1945 
Sept, 1267 

sulfonamides In, 1944 July 870 872 
Pneumonectomy In tuberculosis 1945 
March, 451 

Pneumonia, 1943 Sept, 1291 1944 Sept, 
1067 

•typical primary etiology unknown 
1943 May, 670 Sept 1294 
a 5 seen In tropica, 1944 Nov, 
1490 

sulfonamides and penldllin in 
2944 Sept, 1078 

^tmnon forma, differential diagnosis, 
IWJ Sept, 1300 

aspects 194* July 840 
JriedBnder’i baefflui, 1943 Sept, 1292 
streptococcus, 1943 Sept, 

Jmspital care value, 1944 July 80S 
m fnned forces in S Pacific 1944 Nov, 
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Pneumonia, In childhood, 1943 Nov.. 
1526 1945 July, 868 
sulfonamides In 1944 July, 887 
laboratory examinations, 1943 Sept 
1295 

management, common problems 1944 
July 804 

nonspecific therapy, 1943 Sept., 1305 
penicillin in 1944 Sept, 1074 1945 
May 580, 582 

pneumococcal, 1943 Sept 1291 r 
serotherapy and chemotherapy 1943 
Sept., 1299 1302 1452 
aulfamernxine In 1945 March 294 
postoperative prevention breathing ex 
erdses for 1945 May, 789 
puerperal, 1945 Nov., 1537 
roentgenography In value, 1944 July 
807 

staphylococcal, 1943 Sept 1293 
with bacteremia, penicillin in 1944 
Sept 1031 

sulfadiazine in method and results In 
533 cases, 1944 Jan., 267 
sulfonamides in 1943 Sept,, 1299 

1944 July 805, 808 Sept, 1068 

1945 Sept, 1310 

treatment recent advances, 1943 Sept., 
1291 1299 

specific, present day 1944 Sept., 
1067 

virus, 1943 Sept, 1293 
Pneumothorax, spontaneous emergency 
aspects, 1945 July 844 
Poison ivy extract 1945 Sept., 1103 
Poisons, ingestion by children manage- 
ment 1945 July 884 
Poliomyelitis, 1943 No\ 1530 
acute stage, treatment 1943 Sept, 133 9 
chronic, 1944 March 449 
Kenny treatment 1943 July 883 

evaluation 1943 Sept, 1345 1348 
neostigmine in, 1945 March 423 
nonparalytic. 1943 Sept, 1339 
physical meaidne In, 1945 May, 791 
physiotherapy 1943 July 883, 91S 
respirator In 1943 Sept, 1350 
with bulbar paralysis 1943 Sept., 1351 
with spinal type of respiratory paralysis, 
1943 Sept., 1349 

with temporary paralysis of left leg 
1943 Sept, 1344 
Polka fever 1943 Ma> 808 
Polyarthritis, acute migratory In Urge 
station hospital 1944 Jan, 124 
Polymenorrhea 1944 Sept, 1218 1220 
hormone therapy 1944 Sept-, 1227 
Polyneuritis of nutritional deficiency 
1943 March 419 
Polys, aural 1944 March 336 
Polyuria in hyperparathyroidism, 1945 
March 395 



1594 INDEX TO VOLUMES 27, 

Portal vein, thrombosis of, 1944 May, 733 
Postabortal infections, penicillin in, 1944 
July, 835 

sulfonamides in, 1944 July, 827 
Posterolateral sclerosis in nutritional de- 
ficiency, 1943 March, 425 
Postnasal discharge with hyperemic lym- 
phoid tissue, radium treatment, 1944 
Nov ,1331 

Postpartum hemorrhage, 1943 Nov , 1610 , 
1945 July, 855, 858, Nov, 1537 
infections, 1945 July, 859 
psychosis, 1945 Nov , 1517 
Postural abnormalities, physical therapy, 
1943 July, 1001 
arthralgia, 1945 Sept ,1271 
exerases in occlusive arterial diseases, 
1943 July, 962 
joint strain, 1943 Sept , 1311 
strain, backache due to, 1943 July, 
1064 

Posture, malalignment of feet and, 1943 
July, 944 

physical pnnaples in, 1943 July, 937 
poor, as cause and effect of disease, 1943 
July, 946 

physical therapy in, 1943 July, 919 
Potassium chloride in cataplexy, 1945 
March, 422 

in myasthenia gravis, 1945 Jan , 135 
permanganate soaks in epidermophy- 
tosis, 1944 Nov , 1533 
salts, effects on electrocardiogram, 1945 
May, 613 

sulfocyanate m hypertension, 1943 
Sept, 1268 

thiocyanate m hypertension, 1944 Sept , 
1146 

Pourodigm, 1945 March, 423 
Powders, dermatologic, 1945 Sept , 1097 
P-R interval, prolongation, m rheumatic 
fever, 1944 Jan , 61 

Precordial pain, differential diagnosis, 
1945 March, 513 

Pre-eclampsia, 1945 March, 538, 541, 
Juh S50, Nov, 1436, 1440 
Prc-eclamptic toxemia, prevention, 1943 
Nov , 1597 

treatment, 1943 Nov , 1598 
Pregnancy, anemia of, 1944 March, 377 
blood transfusions in, 1944 Jan , 250, 
264 

dermoid tumor of ovarj and, m voung 
girl, 1943 Jan , 23 
diabetes and, 1945 Nor , 1477 
heart disease and, management, 1945 
Nor , 1449 

early, hemorrhage of, 1945 Julj , 853 
ectopic, 1943 Nor , 1601, 1603 
ruptured, 1945 July, 854, 856 
hemorrhage of, 1945 Nov , 1601 
late, hemorrhage of, 1945 July, 855 
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Pregnancy, macrocytic anemia of, 1945 
Jan , 247 

mitral disease and, 1944 Jan., 51 
nutrition in, 1943 March, 537, 574 
pemiaous vomiting of, 1945 July, 848 
Rh typing in 1945 Nov , 1546 
psychiatric aspects, 1945 Nov , 1514 
syphilis and, management, 1945 Nov., 
1463 

tests for, 1945 Nov , 1553 
toxemias of, 1943 Nov., 1596, 1945 
July, 848, Nov , 1945 
treatment, 1945 Nov , 1440 
tuberculosis and, 1945 Nov, 1454 
vaccination during, as prophylaxis 
against puerperal infections, 1945 
Nov, 1495 

Pregnant mare serum, 1944 Sept , 1250 
Pregnemnolone, 1944 Sept , 1257 
in dysmenorrhea, 1945 Nov., 1403 
m threatened abortion, 1945 Nov , 1405 
Premarital advice, 1943 Jan, 14, 1945 
Nov , 1349 

Premature infant, 1943 Nov , 1520 
Premenstrual tension, 1943 Jan , 38, Sept , 
1381 

Prepuce, redundant, 1945 July, 877 
Pressure dressings in bums, 1943 Sept, 
1237 

exercises m after-treatment of amputa- 
tions, 1943 July, 1115 
Preverbal stage, psychosomatic conditions 
in, 1944 May, 556 

Procaine hydrochloride for local anes- 
thesia, 1945 March, 419 
Proctitis m lymphogranuloma venereum, 
1045 May, 673 

Progesterone, 1943 Jan , 29, 31 1944 

Sept , 1256 

m amenorrhea, 1943 Sept , 1375, 1945 
Nov, 1381, 1400 

m dysmenorrhea, 1943 Jan , 35, 1945 
Nov , 1402 

in functional ufenne bleeding, 

Sept, 1378, 1379, 1945 Nov, 1385, 
1398 

in hypermenorrbea, 1944 Sept , 1223 
in hypoovanamsm, 1944 March, 481 
in threatened abortion, 1945 Nov , 1405 
therapeutic test, 1944 Sept , 1247 
therapy m menstrual disorders, 193 
Jan , 263 

to stimulate ovulation, 1944 Sept , 
Progestins, clinical uses, 1944 Sept , lZso 
Progestogens, 1944 Sept , 1256 
Progvnon-B to stimulate ovulation, >93* 
Sept , 1225 

Prolactin, 1943 Jan , 28 
m functional uterine bleeding, >93 
Nov , 1399 - 

Prolapse of uterus, pessaries in, Jvtt, 
Jan, 11, 115 


■i 
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Proluton in polj menorrhca 1944 Sept., 
1227 

to stimulate ovulation 1944 Sept., 1226 
Promin in tuberculosis, 1945 March 
447, 448 July 919 

Promixole in tuberculosis, 1945 July 
921 

Prontylin. See Sulfanilamide 
Propadrine in asthma in children, 1945 
July 867 

h coryza, 1945 March 420 
Propjorute propfomc acid ointment in 
derma tophytosis, 1945 March, 326 
Prostate gland, carcinoma estrogen 
therapy, 1945 March 435 
physiology 1944 Sept , 1239 
Pro* title enlargement, acute urinary reten 
tion due to, 1943 Nov., 1563 
Prostatitis, gonorrheal 1944 March 514 
Prosthesis after amputation, 1943 July 
ilia 

Prostigmine In amenorrhea 1945 Nov., 
1382 

in myasthenia gravis, 1945 Jan., 131 
diagnostic test, 1945 Jan., 128 
Uryngls, 1944 Nov., 1333 
Protamine rinc insulin 1944 Sept, 1060 
1272 

Protein alimentation oral, 1943 March, 
303 

parenteral 1943 March, 308 
deficiency clinical types 1943 March 
306 

^•ry requirements, 1943 March, 296 
hydrolyzed See Atnigen 
metabolism, 1943 March 303 
•crura In hver disease, 1945 July 
979 

Prothrombin deficiency plasma in 1945 
Sept 1085 

determinations, 1943 March 372, 505 
time in dlcoumarol therapy 1945 July 
930 

in liver disease, 1945 July, 978 
Protrusion of intervertebral disk, 1945 
Jam, in 

Pruritus vulvae 1943 Jan., 5 )94S 

Nov., 1366 

Pseudohermaphroditism 1945 Nov., 1388 
Pieudomonas aeruginosa Infections of eye 
sulfonamides In 1944 July 794 
«ychMthenia 1944 May 672 
^yche 1944 May 531 
•I'd «onu, 1044 Miy 554 
"rythlatric disorders in combat crews 
overseas 1945 May 729 
m returnees 1945 May 713 
Problems in jnmecolocy and obstetrics 
* {**5 Nov^lSOS 
^h^trist, function of in court, 1945 
J*U n 211 

p *VchUtry practical 1945 Sept 1231 
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Psychic factor In peptic ulcer, 1944 
March 404 

Psychoanalysis, 1944 March, 452 

Psychogenic states, arthralgia in 1943 
Sept., 1320 

Psychological readjustment in rehabHita 
tion program Army Air Forces, 1945 
May 723 

Psychomotor seirure 1945 Sept., 1116 
1123 

Psychoneurosis, anoxia as cause of 1944 
May 709 

transitory in soldiers, reconditioning in 
1945 May 751 

traumatic, 1944 May, 663 666 

Psychopathology basic principles, 1945 
Nov 1508 

Psychoses convulsive shock therapy 1945 
Sept., 1232 

criminal responsibility In 1945 Jan., 
195 

electric convulsive therapy 1943 July 
1019 1945 Jan., 165 
insulin shock therapy 1945 Sept 1231 
pellagrous, 1943 March 391 431 
postpartum 1945 Nov 1517 
prefrontal lobotomy In, 1945 Sept 1232 
psychotherapy In 1945 Sept., 1231 
war barbiturates in 1945 March 418 
with insomnia, electroshock and Insulin 
shock therapy 1945 Jan., 192 

Psychosomatic aspects of medical practice 
in wartime 1943 Nov 1633 
of rehabilitation, 1945 May 740 
disorders, gastrointestinal 1944 May, 
557 561 Sept., 1154, Nov, 1355 
interviewing patients with, technic, 
1944 Sept, 1210 

factors In disorders of circulatory sys- 
tem 1944 May, 565 
In stuttering, 1944 May, 615 
in ulcerative colitis, 1944 May, 593 
in young children’s colds 1944 May 
603 

medidne, clinical description 1944 
May 525 559 

concepts of 1944 May 555 
methods of 1944 May 558 
principle* of 1944 May 553, 1945 
May 742 

symposium on 1944 May 525 
state*, In combat crews 1945 May 732 
in returned soldiers, 1945 Mav, 736 

Psychotherapy essentials of 7P44 May 
548 

for practitioner 1944 May 546 
in cardiospasm 1944 May 591 
in certain circulatory disorders 1944 
May, 573 

in eydoidam 1944 Mav 543 
in fatigue and exhaustion states 1945 
May 781 
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28 AND 29 (1943-1945) 


Psychotherapy in hypertension, 1943 
Sept, 1273 

in hysteroid personality, 1944 May, 
545 

in insomnia, 1945 Jan , 186 
in psychoses, 1945 Sept , 1231 
in recurrent peptic ulcer, 1945 Sept, 
1162 

in schizoidism, 1944 May, 541 
in ulcerative colitis, 1944 May, 598 
in war neuroses, 1945 May, 737 
steps in, 1945 Nov, 1513 
Psychotic-like states in combat crews, 
1945 May, 732 

in returned soldiers, 1945 May, 736 
Puerperal infections, 1945 Nov, 1537 
prevention and treatment, 1945 Nov , 
1483 

prophylaxis, vaccination during preg- 
nancy as, 1945 Nov , 1495 
sepsis, 1943 Nov , 1 611, 1945 July, 859 
antiseptic solutions, prophylactic, 
1944 July, 830 

penicillin in, 1944 July, 828, 835 
sulfonamides in, 1944 July, 827 
Pulmonary See also Lungs 
complications, postoperative m asth- 
matic patient, 1944 July, 995 
embolism, 1943 Nov , 1550 
electrocardiograms m, 1945 May, 605 
emergency aspects, 1945 July, 839 
prevention, exercises for, 1945 May, 
789 

emphysema, obstructive, 1944 March, 
356 

stenosis, 1944 Jan , 99 
thrombosis, 1943 Nov, 1550 
Pulsus altemans, electrocardiograms in, 
1945 May, 617 

Purpura haemorrhagica, 1944 Jan , 163 
Henoch’s, 1945 July, 880 
thrombocytopenic, 1944 Jan , 153 
essential, 1944 Jan , 163 
symptomatic, 1944 Jan, 179 
Pyelitis m infants, 1943 Nov , 1526 
treatment, 1944 Sept, 1183 
Pyelonephritis, 1943 Jan , 246, Nov , 
1559, 1944 Sept., 1183 
acute diffuse, m children, 1945 July, 
875 

atrophic, 1945 March, 541 
in hyperparathyroidism, 1945 March, 
394 

Pyemia, puerperal, 1945 Nov., 1492 
Pjlonc stenosis in infants, 1943 Nov, 
1524 

in peptic ulcer, 1944 March, 414 
Pylorospasm m infants, 1943 Nov., 1524 
Pyoderma, extensive, sulfonamides m, 
1944 July, 846 

gangracno«um, sulfonamides in, 1944 
Jul> , S46 


Pyorrhea, dentition and, 1943 March, 
548 

Pyramidal tract signs, pathologic, 1945 
Jan., 45 

Pyrotberapy See Fever therapy 


Quick prothrombin time test in dicou- 
marol therapy, 1945 July, 930 
Qumidine, effects on electrocardiogram, 
1945 May, 611 

in auricular fibrillation, 1945 Jan , 217 
in auricular flutter, 1945 Jan , 223 
in paroxysmal tachycardia, 1943 Nov., 
15 39, 1945 Jan, 226 
parenteral use, 1944 Nov , 1345 
uses and abuses, 1945 Jan , 215 
Q uinin e m malaria, 1943 May, 626, 628, 
Nov, 1479 

test for myasthenia gravis, 1945 Jan , 
129, March, 422 


Rabies, 1943 Nov, 1514 
immunization, 1945 Sept , 1243 
some practical questions and answers, 
1944 Nov, 1406 

Racephednne hydrochloride, 1945 March, 
420 

Radial nerve injuries, 1945 Jan., 10 

Radiation sickness, vitamin therapy, 1943 
March, 578 

Radicular pain, 1943 July, 994 

physical thefapy for, 1943 July, 1001 

Radiculoneuntis, acute infectious, 1945 


Jan-, 1 

Radio-active phosphorus m chrome my- 
elocytic leukemia, 1944 Jan., 195 
Radium treatment of deafness in child- 
hood, 1944 March, 337 
of functional utenne bleeding, 1945 
Nov , 1385 , , J 

of nasopharyngeal lymphoid masses, 
1944 Nov, 1332 
Railroad spme, 1944 May, 664 
Rash in dengue fever, 1943 May, 815 
in Rocky Mountain spotted fever, 194J 
May, 727 

Rat tests for pregnancy, 1945 Nov , 1554 
Rations, military, 1943 March, 581 
Raynaud's disease, diagnosis, 1945 juij, 


Reaction types, mental, 1945 Nov ,1510 
Reconditioning of malaria patient, i 
May, 760 

of transitorily maladjusted soldiers, 


'45 May, 751 

ram, Army, 1945 May, 7SS 
•my Air Forces, 1945 May, 7 17 
swabs in shigellosis, 1943 May, 69 
' carcinoma, errors m aiag- 
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Rectum carcinoma, errors In diagnosis 
iW Jam, 278 

stricture, In lymphogranuloma venereum 
1945 May 673, 674 683 
Reduction diet, 1943 March, 345 346 
Reflexes In neurasthenia, 1944 May 677 
Refrigeration m Impaired arterial cfrcul* 
tion, 1943 July 954 
use of In military medicine, 1943 July, 
1166 

Rehabilitation after amputations, 1943 
July. 1121 

Federal, State and Industry's interest In 
1945 May, 817 

in Army Air Forces, 1945 May, 71S 
In civilian medical practice, 1945 May 
807 

nutrition in 1945 May 794 
of malaria patient, 1945 May 760 
of rheumatic fever patients, 1945 May 
765 

of transitorily maladjusted soldier*, 
1945 May 751 

physical medicine in 1945 May 7S6 
postwar possibilities, 1945 May 725 
psychosomatic aspects 1945 May, 740 
symposium on, 1945 May 714 
Rekoss disk, 1944 May 745 
Relapsing fever, 1943 May 734, Nov* 

1485 

louse borne, 1943 May 737 Nov* 

1486 

tick borne 1943 May, 738 Nov* 
3485 

treatment, 1943 May, 743 
Renal See also Kidney 
colic, 1943 Nov 1569 
retinitis 1944 May, 749 
Respirator In poliomyelitis, 1943 Sept* 
1350 

Respiratory data laboratory, In health and 
disease, 1945 Sept* 1322 
disease* in aged physical therapy in 

1943 July 1016 

m infants 1943 Nov* 1525 
industrial disability and 1944 Nov* 
1293 

infectlousnec of air and relationship, 

1944 Nov* 1300 

Infection*, epidemiology and bacteri 
ology among armed forces of 
South Padflc, 1944 Nov* 1418 
upper acute, sulfonamides hi 1944 
July 798 

***** nonjurgical emergencies, In child 
hood, 1945 July 864 
K c*t In congestive heart failure, 1944 
March 382 

In functional disorders of digestive tract, 
Xt mV l 944 March 426 

burial artery occlusion of, 1943 
Nov* 15J2 
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Retinitis, 1944 May, 748 
diabetic, 1944 May, 749 
hemorrhagic, vitamin therapy 1943 
March 559 

pro life runs, 1944 May, 749 
renal 1944 May, 749 
septic, 1944 May 750 
Retrodlspla cements of uterus, pessaries In, 
1943 Jan* 11, 109 

Retrogasserian neurotomy, classical for 
facial pain, 1945 Jan* 80 
posterior, for fadal pain, 1945 Jan* 
83 

Returnees, psychiatric disorders In, 1945 
May, 7 33 

Rh factor, 1944 Jan* 232, 254 1945 
Nov* 1546 

and erythroblastosis foetalis 1944 
Jan* 240 258 

blood transfusion and 1945 Sept* 
1076 

In obstetric*, 1944 Jan* 240 254 
in transfusion reaction*, 1944 Jan* 
236 2S0 256 March 379 
testing for 1944 Jan* 250 1945 
Nov, 1547 

Rheumatic conditions, common treatment 

1943 Sept* 1309 

etiology, environmental factors, 1945 
May 566 

fever 1943 Sept* 1280 
convalescence, physical fitness testing 
and physical training In 1945 
May 719 

in Army Air Forces, convalescent care 
1945 May 765 

penicillin failure In, 1945 May 580 
pleural effusion In 1945 March 503 
P R interval prolongation In signifi 
cance 1944 Jan* 61 
present-day concepts. 1945 July 923 
recent advances, 1944 Nov 1338 
•sodium salicylate In 1945 March 425 
sulfadiazine in, prophylactic, 1945 
March 425 

sulfonamides in prophylactic, 1944 
July, 838 889 

survey of in large station hospital 

1944 Jan* 124 

heart disease 1943 Sept* 1279 1944 
Jan* 127 Sept* 1129 1945 Nov* 
1451 

infection, recurrence of 1943 Sept* 
1282 

valvular disease chronic, 1943 Sept* 
1282 

Rheumatlstma febrih* exanthematicus 
1943 May, 805 

Rheumatoid arthriti* 1943 Sept* 1332 

1945 Sept* 1277 

advances in study and treatment. 
1944 March 309 
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Rheumatoid arthritis, etiology, environ- 
mental factors, 1945 May, 566 
fever therapy, 1943 July, 1123 
gold salts in, 1944 March, 316 
histamine and mecholyl iontophoresis 
m, 1944 March, 319 
neostigmine in, 1945 March, 423 
physical therapy, 1943 July, 1008, 
1944 March, 313 
vitamin D in, 1944 March, 314 
spondylitis, 1943 Sept , 1338 
Rhinitis, acute, sulfonamides in, local use, 
1944 July, 802 

gonadal relationships, 1944 Nov , 1329 
Riboflavin deficiency, 1943 March, 399 
diet m, 1945 May, 803 
early, 1943 March, 495 
mouth lesions, 1943 March, 401, 550 
pathology, 1943 March, 514 
dietary requirements, 1943 March, 293 
dosages, 1045 Sept , 1302 
enzyme relationships, 1943 March, 280 
in deficiency diseases, 1943 March, 274 
Rickets, 1943 March, 361 
early, 1943 March, 495 
pathology, 1943 March, 516 
physical therapy in, 1943 July, 915 
Rickettsia prowazehi, 1943 May, 777 
nckettsn, 1943 May, 723 
Ring pessaries, 1943 Jan , 111, 116, 118 
Ringworm, 1945 March, 323 
of hands and feet m soldiers in tropics, 
1944 Nov, 1532 

Risscr jacket m scoliosis, 1943 July, 1 035 
Rocky Mountain spotted fever, 1943 
May, 722 , 1944 May, 752 
Roentgen appearance of skeletal changes, 
in hyperparathyroidism, 1945 July, 
1028 

diagnosis, adenoid, bronchosinusitis, 

1944 Sept , 1093 

bronchiolitis, acute, in infants, 1944 
Sept, 1101 

carcinoma of stomach, 1945 March, 
495 

earlv, 1944 Nov , 1352 
cardiovascular disease, 1944 Nov , 
1342 

coccidioidomjcosis, 1943 Ma>, 803 
in endocrinology, 1944 Sept , 1247 
peptic ulcer, 1945 March, 493 
placenta praevia, 1943 Nov, 1605 
rickets, 1943 March, 365 
seurvj, 1943 March, 444 
sprue, 1943 March, 460 
tuberculosis, rapid screening methods, 

1945 March, 544 

examination m pneumonia, value, 1944 
Jul> , 807 

treatment, amenorrhea, 1945 Nor , I3S2 
chronic myelocytic leukemia, 1944 
Jan , 194, 196, Nor , 1383 


Roentgen treatment, Hodgkin's disease, 
1944 Jan, 211 
leukemia, 1943 Jan , 2SS 
peripheral vascular disease, 1943 
July, 989 

sinusitis, 1944 Nov , 1 
subacute leukemia, 1944 Jan , 190 
Roentgenogram, pelvic tilt, 1943 July, 
1032 

Roentgenoscopy, protection in, 1945 July, 
1036 

Rogers disease, 1944 Jan , 60 
Rorschach ink-blot tests m stuttering, 

1944 May, 623 

Roseola infantum, 1943 Nov , 1527 
Rossohmo sign in pyramidal tract lesions, 

1945 Jan , 53 

Rubm test for tubal patency, 1943 Jan., 
9, 61 

Russian encephalitis, 1943 Nov, 1513 


Sacro-iliac strain, acute, 1943 July, 1066 
Salicylates in rheumatic fever, 1943 Sept , 
1281 

heart disease, 1944 Sept , 1130 
Salpingitis, gonorrheal, sulfonamides in, 
1944 July, 832 

Salyrgan-theophylhnc, as diuretic, 1945 
March, 424 

Sanders oscillating bed, 1943 July, 985 
Sandfly fever, postwar problem of, 1945 
July, 901 

Sandoz, 1945 March, 424 
Scalp, dermatophytosis of, 1945 March, 
323 

Scarlatina mitis, exanthemis artbrosia, 
1943 May, 808 

Scarlet fever, 1943 May, 661, Nov , 1528 
immunization, 1945 Sept , 1247 
sulfonamides in, 1944 July, 888 
Schick test in diphtheria, 1943 May, 656, 
659 ,, 

Schistosoma haematobium, 1943 May, 
848 

infection with, 1943 May, 853 
japonicum, 1943 May, 848 
infection with, 1943 May, 856 
mansoni, 1943 May, 848 

infection with, 1943 May, 854 
Schistosomiasis, 1943 May, 848, Nov , 
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siatic, 1943 May, 856 
ntestmai, 1943 May, 854 
lostwar problem of, 1945 July, 907 
rrnary, 1943 May, 853 
uzoid personality, 1944 May, 539, 5 
uzophrenia, 1944 May, 533, 667, 19 
Jan , 150 _ , 

nsulin shock therapy, 1945 Sept ,1231 
nodem concept of, 1945 Jan , 147 
uzotrypanosomiasis, 1943 May, 822 
luster’s test, 1944 July, 937 
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Sciatic nerve injuries, 1945 Jan., 20 
Sdatica, 1945 May. 569 
Sclerosis, combined, in aged physical 
therapy in 1943 July, 1016 
posterolateral, in nutritional deficiency, 

1943 March, 425 

management in pernicious anemia, 
1945 Jan., 245 

Scoliosis, physical therapy in, 1943 July, 
919 1002 

structural, treatment 1943 July 3025 
Scopolamine in parkinsonism 1944 
March, 443 

Screening in malaria control 1943 May 
629 

Scrotum, lymph, 1943 May, 864 
Scrub typhus, 1944 Nov., 14 64 
Scurvy 1943 March 441 
diet In, 1945 May, SG3 
pathology 1943 March 515 
vitamin therapy, 1943 March 274 
wound healing and 1943 March 561 
Seasickness, benzedrine aulfate in tier 
apeutlc evaluation In 100 cases, 1943 
Nov., 1652 

Seborrhea in riboflavin deficiency 1943 
March, 402 405 
keratosis 1944 July 969 
Secretions, internal decreased as cause of 
deficiency states, 1943 March 525 
Sedatives in bronchial asthma 1944 
March 344 351 

in convalescence 1945 SepL, 1213 
In psychosomatic disorders abuse of 
ms May 748 

Sedimentation rate of erythrocytes, clinical 
*isnlfiomce 1945 July 937 
g»>en examination, 1943 Jan., 60 
^wory disorder*, chronic, management 

1944 March, 437 
^simulated 1944 July 937 

postabortal chemotherapy In, 1944 
July 827 

P^rperal, 1943 Nov, 1611 1945 July 
859 

chemotherapy In 1944 July 827 
riaphylococca] penicillin 1944 July 
860 


Septicemia, puerperal 1945 Nov., 1491 
Serological tests for arthropod borne virus 
encephali tides, 1943 May 642 

albumin human 1945 Sept., 1086 
blood See Blood scrum 
uses and indications 1945 Sept, 1079 
b°rtne despedated 1945 Sept, 1091 
“uvalejcent 1943 Jan 157, 1SS 
W45 Sept 1085 
dried 1943 Jan 181 
WobuHn immune, 1945 Sept- 1087 
human applications In medicine, 1943 
Jan 157 

tom position 1943 j an ^ 177 


Serum hyperimmune, 1945 Sept., 3085 
liquid, 1943 Jam, 180 
pooled adult, 1943 Jan., 1S9 
reactions, 1943 Sept, 1304 
therapy in bacillary dysentery, 1943 
Sept 1215 

in brucellosis, 1943 Jan., 265, May 
715 

in meningitis, 1945 Sept, 1263, 1266 
In meningococcal meningitis, 1943 
Sept, 1205, Nov„ 1502 
in plague, 1943 May, 761 
in pneumococcal meningitis, 1943 
Nov., 3505 

in pneumonia, 1943 Sept, 1303 
Seven-day fever 1943 May 808 
Sex factors in neuroses 1943 Nov., 1639 
glands disturbances 1945 July, 1015 
Sexual dissatisfaction problem of, 1945 
Nov., 1372 

neurasthenia, 1944 May 678 
Shark liver oil, 1943 March 354 
Shell shock, 1944 May 666 
Shigella dysenteriae, 1943 May, 692 
Shigellosis, 1943 May, 687 692 
treatment 1943 May 694 
Shingles treatment, 1944 March, 442 
Ship fever 1943 May, 775 
Shock, blood and blood substitutes in, 
1943 Jan., 164 167 
human serum albumin In 1945 Sept., 
1086 

In burns, 1943 Sept 1230 1233 
sodium lactate in, 1945 March 
438 

irreversible, prevention, 1945 Sept, 
1401 

physiologic mechanisms with ther 
apeutic Implications, 1943 Sept, 
1400 

plasma In 1945 Sept., 1082 
treatment of psychoses, 1943 July 
1019 1945 Jan., 165 Sept., 1231 
1232 

prevention of fractures curare for 
1945 March, 423 

Shoes, faultv and foot disability in Army 
1943 July 1136 
Shore strain 1945 Nov., 1549 
Shoulder Injuries and Infections physical 
therapy In 1943 July, 917 
painful 1945 Ma> 569 
periarthritis physical therapy 1943 
July 1012 

Sickle cell anemia 1944 March 379 
Siderodromophobia 1044 May 675 
Sign of the groove In lymphogranuloma 
venereum 1945 May 668 669 
Sill co ils, aluminum powder in 1945 
March 437 

in Interstitial cystitis, 1944 July 1013 
Slmmonds* disease 1944 March 474 
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Sinus thrombosis, cavernous, emergency 
treatment, 1945 July, 894 
swimming m relation to, 1944 Sept, 
1126 

Sinusitis, acute, sulfonamides in, 2044 
July, 799 

treatment, 1044 Sept, 1113 
chronic, 4044 March, 330 
sulfonamides in, local use, 1044 July 
SOI, 802 

colloidal calcium gluconate in, 2044 
Nov , 1329 

desoxyephedromum sulfathmzole in, 
1044 Nov, 1328 
x-ray treatment, 1044 Nov , 1329 
Sippy diet, modified, 1943 Nov , 1581 
Six-day fever, 1943 May, 808 
Shin, abrasions, treatment m diabetes, 
1044 July, 980 

care in convalescence, 1945 Sept, 1215 
diseases, common, treatment, 1945 
Sept , 1095 

in Army hospital in tropics, 2044 
Nov , 1532 

sulfonamides in, indications and limi- 
tations, 1044 July, 844 
grafting, in bums, 1943 Sept , 1243 
lesions, in early nutritional deficiencies, 
1943 March, 488 
in pellagra, 1943 March, 382 
in vitamin A deficiency, 1943 March, 
356 

test m brucellosis, 1945 March, 354 
Sleep paralysis, 1944 July, 945 
Sleeping sickness, African, 1943 May, 
835 

Sleeplessness, 1045 Jan , 178 
clinical effects, 1945 Jan , 181 
treatment, 1945 Jan., 184 
Smallpox, 1943 May, 603, 615, Nov , 1528 
immunization, 1945 Sept , 1247 
Smears, obtaining, m gonorrhea in women, 
1943 Jan , 90 
vaginal, 1044 Sept , 1245 
for ovarian function and uterine can- 
cer, 1045 Nov , 1548 
Smell, hysteric affections of, 1044 May, 
692 

Smith pessary, 1943 Jan , 109, 111 
Smithwich’s hypertensive work-up, 1044 
Sept , 1135 

splanchnic resection m malignant hyper- 
tension, 1044 Sept , 1135, 1136 
Smoking, recurrent peptic ulcer and, 1045 
Sept , 1169 

Snake venom in thrombocytopenic pur- 
pura, 1944 Jan, 169 
Snoring, sylnasol for, 1944 Nov., 1331 
Soap Lake treatment of thrombo-angutis 
obliterans, 1943 July, 952 
Sodium alkyl sulfate in peptic ulcer, 1044 
Nov., 1350, 1045 March, 426 


Sodium citrate m lead poisoning, 1945 
March, 437 

lactate in burn shock, 1945 March, 438 
propionate in fungus infections, 1045 
March, 438 

salicylate in rheumatic fever, 1045 
March, 425 

sulfanilyl sulfanilate m lymphogranu- 
loma venereum, 2045 May, 682 

Soldiers, combat, psychiatric disorders in, 
1045 May, 729 
heart, 1044 May, 569 
decrease m, m World War U, 2044 
May, 560 

returned from combat, psychiatric dis- 
orders m, 1045 May, 733 
transitorily maladjusted, reconditioning 
of, 1945 May, 751 

veteran, psychosomatic disorders in, 
1945 May, 740 

Soma and psyche, relation of, 1944 May, 
554 

Somatic phase of mental growth, 1944 
May, 531 

Sore throat, septic, common source with 
scarlet fever, 1943 May, 664 
streptococcal, 1943 Sept , 1202 
treatment, 1944 Sept ,1114 

Spasmodic torticollis, treatment, 2044 
March, 449 

Spastic colitis, 1044 March, 418 
paralysis, cerebral, physical therapy in, 
1943 July, 914 

Speech disorders, simulated, 1044 July, 
939 

hysteric affections of, 1944 May, 692 

Spermatozoa count, 1944 Sept , 1246 

Spiller-Frazier operation for facial pain, 
1945 Jan , 80 

Spinal anesthesia, single dose and continu- 
ous, for labor and vaginal delivery, 
1945 ‘ Nov , 1538 

cord, subacute combined degeneration, 
in nutritional deficiency, 1943 
March, 425 

war injuries, 1043 July, 1083 
after-care, 1043 July, 1087 
muscular atrophy, progressive, 194 


March 449 

Spine, congenital anomalies, 1943 July, 

1070 r- i 

fractures, arthritis in, 1043 Sept , 1332 
injuries and infections, arthritis in, 
2043 July, 919 
"railroad,” 1044 May, 667 
war injuries, with special reference to 
physical treatment, 1043 Jul>, 10 
1079 „ T . 

Spinous process, fractures, 1943 ju y, 
1080 „ 
Spirillum cholerae asiaticac, 1943 May, 
766 
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SpJmdneta duttonl, 1P4! May, 736 
recnrrentis 1943 May 736 
vtuezuelemls, 1943 May, 740 
SpUnchnlcectomy fa hypertension, 1944 
Sept, 113S 1136 

Spleen, infarction of 1943 Not 
1552 

Splenectomy fa hemolytic anemia, 1945 
May, 704 

fa thrombocytopenic purpura, 1944 
. Jan., 158 

Splints, arthroplaaty, 1943 July, 916 
Spondylltii brucella, 1945 March, 351 
physical therapy, 1943 July, 1003 
rheumatoid, 1943 Sept, 1338 
Spondylolisthesis, 1943 July, 1070 
physical therapy fa, 1943 July, 920 
Sporotrichosis, 1945 March, 328 
Spotted fever, Rocky Mountain, 1943 
May, 722 

typhus. 1943 May, 775 
Sprains, foot, 1943 July, 1146 
Sprue, JP4J March, 451 
Sputum euunJnations In pneumonia. 1943 
Sept, 1295 

St Louis type ol encephalitis 1943 May 
633 Nov, 1509 

Staining methods for malarial parasites, 
1944 Nov, 1458 

stiphyloooccal infections, penicillin fa 
1944 Sept, 1029 

sulfamerasfae in, 1943 Nov, 1455 
sulfonamides in 1943 Sept, 1253 
“oitogitls, 1943 Nov, 1506, 1945 
Sept, 1268 

pneumonia, 1943 Sept, 1293 
sepsis penfdllfa in, 2P44 July, 860 
orsrvatkm treatment ol gastro-fatestfaal 
hemorrhage 1943 Nov, 1580 
tutus ipopfecticus, 1944 May, 722 
wthruaticu, 1 944 March, 339 
e*m Inhalations In bronchial asthma 
J 945 March 458 

Pancreatic, pancreatic enzyme 
March, 429 
1943 Jan, 7 

<B »posls, by general practitioner 1943 
3*0, 35 

fufametrial biopsy fa, 1943 Jan, 64 
I??"' therapy, 1943 Sept, 1383 
imj J M , 238 261 Nov, 1403 
™h»r tot, Jan, 59 
Peeuries fa, 1943 Jan, 113 
PVthlatrie aspects 1943 Nov, 1521 
J*n,9 « 

StaSr e 13 ™! nation 1943 Jan 60 

SW^f Ct0 , r ' 1944 J> n - 1J 7 

Stflh— ^ Jhuulated 1944 May 700 

1943 19 1944 sept 


in 


jJ^Peurhea, 1943 Jan, 38 Sept, 


Stllbestrol In dysmenorrhea, 1943 Sept^ 
1377 1945 Nov., 1413 
In gonococcal vulvovaginitis, 1943 
Jam, 76 1945 Nov., 1362 
in menopause 1943 Jan., 40, Sept, 
1382 1945 Nov., 1423 
In polymenorrhea, 1944 Sept, 1227 
In premenstrual tension, 1943 Sept., 
1381 

to stimulate ovulation, 1944 Sept, 
1225, 1226 

Still's disuse, 1943 Sept., 1338 
Stokes-Adams syndrome 1943 Nov n 1540 
Stomach oddity in peptic ulcer 1944 
March 408 

carcinoma, diagnosis, 1945 March, 489 
dyspepsia in, 1944 July 898 
roentgen diagnosis, early 1944 Nov., 
!352 

contents, fractional analysis, 1944 Nov., 

distention, sensation of in functional 
disturbances, 1944 March, 419 
hemorrhage from 1943 Nov., 1578 
irritable, 1944 March 418 
treatment 1943 Sept, 1385 
psychosomatic disorders, 1944 No\ 
1355 r , 

syphilis, dyspepsia in 1944 July, 900 
ulcer See also Peptic ulcer 
dyspepsia In 1944 July 895 
veSlTSeroSii of 7P44 May 728 
Stools, character of in Irritable colon, 
1944 March 420 

Strain, lumbosacral, acute, 1943 July 

postural backache due to, 1943 July, 

sacro iliac, acute, 1943 July, 10 ^6 
Stramonium In parkinsonism, 1944 
March, 444 iGA . 

Strangulations, Intestinal diagnosis, 1943 
Nov- 1468 _ 

Streptococcal Infections of jf 10 ” 
mldee fa 3044 July 793 794 
lulfamerastoe to, 1943 Nov, ,1455 
sulfonamides in 1943 Sept .,1253 
Streptococcal meningitis, 1945 Sept, 

sulfanamides fa 1944 July 870 872 
tore throat, 1943 SepL 1201 
ulcerative colitis, sulfonamides In 194* 

Streptococcus bemolyticus infections, 
1943 Sept, 1202 
meningitis, 1943 Nov 1503 
nonhemolytic, subacute laeferfal endo 
carditis due to penidDm In 

Streptoroyefa^fa tuberculosis 1945 July 
922 

Streptotrichosls, 1945 March 340 
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Stricture of urethra, acute retention due 
to, 1943 Nov , 1S63 

Strophanthm in heart failure, 1945 
March, 529 

Strumpell-Marie arthritis, 1943 Sept , 
1338 

Strychnine poisoning, convulsions of, 
1945 July, 889 

Stuttering, psychosomatic factors in, 
1944 May, 61S 

Subacromial bursitis, physical therapy in, 
1943 July, 917 

Subarachnoid hemorrhage, 1943 Nov , 
1554, 1557 

Subdeltoid bursitis, diathermy in, 1943 
July, 1184 

physical therapy in, 1943 July, 917, 
1012 

Subdural hematoma, 1943 Nov, 15S7, 
1945 Jan., 62 

chronic, diagnosis, importance of, 
1945 July, 1042 

Sucanylsulfathiazole See Suljasuxtdtne 
Suction and pressure, intermittent, in oc- 
clusive arterial disease, 1943 July, 973, 
Sept , 1403 

Suicide tendencies in migraine and hypo- 
gonadism, 1943 Nov, 1630 
Suigendensm, 1944 May, 534, 53S 
Sulfadiazine in adenoid bronchosinusitis, 
1944 Sept, 1095 

in bacillary dysentery, 1943 May, 695, 
Sept , 1208, 1218 , 1944 Nov , 1507 
m bacteremia and meningitis, 1944 
July, 872 

in bronchiolitis, acute, m infants, 1944 
Sept, 1095 

m gonococcal infections, 1943 Jan , 76, 
Sept , 1254 

m women, 1944 July, 831 
in infectious arthritis, 1943 Sept ,1327 
in lymphogranuloma venereum, 1945 
May, 682 

in meningitis, 1945 Sept , 1263 
in meningococcal infections, 1943 Sept , 
1205 

Sulfapy razine in pediatrics, 1944 July, 
882, 884 

in otolaryngology, 1944 July, 797 
m pediatrics, 1944 July, 882, 884 
in pneumococcal meningitis, 1943 Nov , 
1505 

in pneumonia, 1943 Sept , 1301 , 1944 
July, SOS, Sept , 1068 
method and results in 533 cases, 1944 
Jan , 267 

in puerperal sepsis, 1943 Nov, 1612, 
1944 July, S29, 1945 Nov, 1487, 
1489, 1490 

in py clonephntis, 1943 Nov , 1562 
m rheumatic fever, prophylactic, 1945 
March, 425 


Sulfapyrazme in staphylococcal infections, 
1943 Sept, 1253 

in streptococcal infections, 1943 Sept, 
1253, Nov, 1503 

m ulcerative colitis, streptococcal, 1944 
July, 814 

m unnary tract infections, 1945 May, 
576 


in women, 1944 July, 834 
toxic reactions, 1944 Jan , 275 
Sulfaguamdine in bacillary dysentery, 
1943 May, 695, Sept, 1219, 1254, 
Nov, 1482, 1944 July, 821, Nov, 
1507 


m diverticulitis, 1944 July, 823 
m enteritis, regional, 1944 July, 821 
m ulcerative colitis due to veneral lym- 
phogranuloma, 1944 July, 816 
regional, 1944 July, 819 
streptococcal, 1944 July, 814 
Sulfamerazme, clinical evaluation m 400 
cases, 1943 Nov , 1447 
in bacteremia and meningitis, 1944 
July, 872 

in meningococcal meningitis, 1943 
Sept, 1205 

in otolaryngology, 1944 July, 798 
in pediatrics, 1944 July, 882, 884 
m pneumococcal pneumonia, 1945 
March, 294 

m pneumonia, 1944 July, 809, 810, 
Sept, 1068 

in trachoma, 1944 July, 792 
toxic manifestations, 1943 Nov , 1457 
Sulfanilamide m bacillary dysentery, 1943 
Sept, 1217 

m bacteremia and meningitis, 1944 
July, 872 

in pediatrics, 1944 July, 884 
in plague, 1943 May, 761 
in pneumonia, 1944 July, 810 
in puerperal sepsis, 1944 July, 829 
in rheumatic infection, prophylactic, 
1943 Sept , 1283 , 1944 July, 838, 889 
in streptococcal infections, 1943 Sept, 
1 253, Nov, 1503 

in ulcerative colitis due to venereal lym- 
phogranuloma, 1944 July, 815 
streptococcal, 1944 July, 813 
mtrapentoneal, in gynecology, 1944 
July, 833 

in pneumonia, 1944 Sept , 1069 
Sulfapyndme in bacillary dysentery. 
1943 Sept, 1217 

in bacteremia and meningitis, lvw 
in "dermatitis herpetiformis, 1944 July, 


846 

m gonorrhea, 1943 Jan , 76 
in gonorrheal conjunctivitis, 1944 
793 

vulvovaginitis, 1944 July, 834 


Juh, 


index to volumes 27, 28 and 29 (1943-1945) 1603 


Sulfapyridfne In plague, 1943 May, 761 
in pneumonia, 1944 July, 810 
Id streptococcal Infections, 1943 Nov* 
1303 

In subacute bacterial endocarditis, 
1944 Sept., 1133 

Sulfasuxidine In bacillary dysentery 1943 
May, 695, Sept* 1208, 1225, 1254, 

1944 July, 821 Nov., 1507, 1943 
March, 426 

In carcinoma of Intestine, 1944 July, 823 
In enteritis, regional 1944 July, 821 
in infectious diseases of colon, 1943 
Jan., 189 

in ulcerative colitis, regional 1944 July 
819 

Sulfathalldlne In bacillary dysentery, 

1945 March 426 

In chronic ulcerative colitis, 1945 
March, 427 

in ulcerative colitis, regional, 1944 
July, 819 

Sulfathlaaole in bacillary dysentery 1943 
May, 695, Sept. 1217, 1944 Nov., 
1507 

In bacteremia and meningitis, 1944 
July 872 

In enteritis, regional 1944 July, 821 
in gonorrhea 1944 March 506 
asymptomatic carrier states following 
1944 March 508 

in women 1943 Jan 47 76, 93, 
1944 July, 831 

in gonorrheal conjunctivitis, 1944 July, 
793 

vulvovaginitis. 1944 July 834 
in infectious arthritis, 1943 Sept* 1327 
in Influenzal meningitis, 1943 Nov 
1505 

In lymphogranuloma venereum 1945 
May, 682 

in nasopharyngeal infections, by Irtsuf 
flation, 3944 Nov* 1331 
in pediatrics 1944 July 882 884 
in plague 1943 May 760 
in pneumonia, 1943 Sept 1301 1944 
July, 809 Sept 1068 
m puerperal sepsis, 1943 Nov 1612 
1944 July 829 

in pyelonephritis 1943 Nov., 1562 
in skin diseases, topical use 1944 July 
847 

in staphylococcal infections, 1943 Sept 
1253 Nov., 1506 

in ulcerative colitis dae to venereal lyra 
phogranuloma 1944 July 816 
streptococcal 1944 July 814 
In urinary tract infections, 1943 Sept., 
1254 1945 May 576 
in women 1944 July 834 
Jntraoeritoneal In gynecology, 1944 
July 833 


Sulfonamides See also the individual 
drugs. 

alkali therapy with, 1944 July 878, 
Sept, 1070 

candy, 1944 July, 882 
comparative effectiveness against vari 
ous organisms 1943 Sept 1248 
crystals In urine, 1943 Nov, 1501 
dosage schedules, 1943 Sept, 1249, 
1945 Sept, 1307 

effective blood concentrations, 1943 
Sept 1250 
gum 1944 July 882 
in arthropod borne virus encephali tides, 

1943 May, 644 

in asthmatic patients, postoperative, 

1944 July 995 

in badbary dysentery 1943 May, 695 
Sept, 1207 1208 1216 1254, Nov* 
1482 1944 July, 821, Nov* 1507 
In bacteremia 1944 July, 869 
in brucellosis, 1943 Jan* 265, May, 716 , 

1945 March, 357 

in bums, 1943 Sept* 1231 1238 
9 fn cavernous sinus thrombosis, 1945 
July, 894 

in communicable diseases of children 
1944 July 888 

in dermatology 1945 Sept, 1106 
indications and limitations, 1944 
July, 844 

In diarrheas of infancy 1945 July, 884 
in diseases of infants and children 1944 
July 8 8 7 

in dysentery 1945 Sept* 1311 
in children, 1944 July, 888 
in ear, nose and throat diseases 1944 
July 797 

in elephantiasis, 1943 May, 869 
In gonococcal infections, 1943 Sept* 
1254 1945 Sept 1311 
in gonococcal vulvovaginitis, 1945 
Nov* 1363 

in women 1943 Jan 47 76 93 
1944 July 831 

In gynecology and obstetrics, 1944 July 
827 

in hemolytic streptococcal infections, 
1943 Sept 1203 

In Infectious arthritides 1943 Sept 
1327 

in infectious diseases of colon clinical 
evaluation 1943 Jan* 189 
In influents 1944 Sept* 1077 
in intestinal diseases, 1944 : July 811 
In lymphogranuloma venereum 1945 
May 682 

In mastoiditis, 1944 July 799 
in meningitis 1943 Sept* 1204 1205 
1253 Nov 1500 1505 1944 July 
869 1945 Sept* 1263 13JO 
In ophthalmology 1944 July, 789 
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28 AND 29 ( 1943 - 1945 ) 


Sulfonamides in otitis media, 1944 July, 799 
in otolaryngology in children, 1944 
July, 887 

local use, 1944 July, 801 
in pediatrics, 1944 July, 882, 884 
dosages, 1944 July, 884 
modes of administration, 1944 July, 
882 

in plague, 1943 May, 760 
in pneumonia, 1943 Sept , 1299, 1944 
July, 80S, 808, Sept, 1068, 1945 
Sept , 1310 

in children, 1944 July, 887 
in primary atypical pneumonia, 1944 
Sept, 1078 

in puerperal sepsis, 1943 Nov, 1612, 
1944 July, 828, 1945 Nov, 1487, 
1489, 1490, 153 7 

in pyelonephritis, 1943 Nov , 1562 
in rheumatic infection, prophylactic, 

1943 Sept, 1283, 1944 July, 838, 
889 

m smallpox, 1943 May, 61S 
in staphylococcal infections, 1943 Sept, 
1253, Nov , 1506 * 

in streptococcal infections, 1943 Sept , 
1253, Nov 1503 

in subacute bacterial endocarditis, 1944 
Sept, 1132 

in tuberculosis, 1945 March, 447 
in ulcerative colitis, 1944 July, 811 
in urinary tract infections, 1945 May, 
574, 576, Sept , 1311 
m children, 1944 July, 888 
m women, 1944 July, 834 
insoluble, in intestinal diseases, 1945 
March, 426 

mtraperitoneal use, in gynecology, 

1944 July, 833 
lozenges, 1944 July, 882 
niacin with, 1943 March, 578 
parenteral use, in children, 1944 July, 883 
pharmacology, 1944 July, 872 
prophylactic uses, 1941 March, 473 
rectal administration, in children, 1944 

July, 882 

renal complications, 1945 Sept, 1308 
therapeutic failures, 1945 Sept, 1311 
present status, 1943 Sept, 1247, 
1945 Sept, 1306 

tone reactions, 1943 Sept., 1250, 1944 
July, 876, 1945 Sept , 1308, 1309 
urinary disturbances due to, in children, 
1945 July, 877 

hthiasis following, 1943 Nov , 1570 
•versus pemdlhn, 1945 May, 579 
Sulkowitch test, 1943 Nov., 1629 

in hyperparath>roidism, 1945 July, 
1026 

Supraorbital decompression in Graves’ 
disease with severe exophthalmos, 1944 
March, 493 


Suprapatellar reflex in pyramidal tract le- 
sions, 1945 Jan, 57 
Suprapubic cystotomy, 1943 Nov , 1565 
Suprarenal See Adrenal 
Suprasellar cyst, obesity with, 1945 Sept , 
1222 


Suture, primary, m peripheral nerve in- 
juries, 1945 Jan , 25 
Swimming in relation to ears and sinuses, 
1944 Sept , 1126 

Sylnasol for snoring, 1944 Nov , 1331 
m nasal allergy, 1944 Nov , 1335 
Sympathectomy for essential hypertension, 
1944 Sept, 1149 

Sympathomimetic drugs, new, 1945 
March, 419 

Synapoidin, 1944 Sept , 1225 
Syphilis, arsenotherapy, in pregnancy, 
1945 Nov, 1466 

cardiovascular, arsenotherapy, 1944 
March, 305 

electrocardiogram in, 1945 May, 606 
dichlorophenarsine hydrochloride m, 
1945 March, 438 

early, arsenotherapy, intensive, 1944 
March, 293 

biweekly and triweekly systems, 
1944 March, 298 
combined with fever therapy, 
1944 March, 297 
five-day drip, 1944 March, 293 
penicillin in, 1944 March, 302 
eruptions of See Syphilids 
esophagotrachcobronchial fistula due 
to, 1944 July, 1004 
in pregnant woman, management, 1945 
Nov , 1463 

latent, 1944 March, 302 
intensive methods in, 1944 March, 


303 „r v 

of central nervous system, 1944 March, 

303 , 

of stomach, dyspepsia in, 1944 July, 
900 

of vulva, 1945 Nov , 1370 
penicillin in, in pregnancy, 1945 Nov., 
1468 . 

toxemia of pregnancy and, 1945 Nov., 
1437 

treatment, recent advances, 1944 
March, 293 

Sumatra mite fever, 1944 Nov , 1464 
Syphilitic aortitis, 1944 Jan , 70 _ 

aneurysm formation in, 1944 Jan , 7J 
arthritis, 1943 Sept , 13Z6 
heart disease, 1943 Sept, 1288, 1944 
Jan , 70 

pregnancy and, 1945 Nov , 1450 
optic atrophy, surgical treatment, 1944 
March, 304, 446 

Syringomyelia, treatment, 1944 March, 
438 
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Ta*ei dorsalis, treatment. 1944 March. 

444 

Tachycardia, emotions and. 1944 May, 
567 

Paroxynnal, 1943 Nov., 1537 1045 
Sept, 1154, 1156 
digitalis in, 1045 March, 531 
in children 1045 July, 873 
magnesium sulfate in 1045 March, 
426 

quin Wine in, 1945 Jam, 226 
Talma operation In cirrhosis of liver, 1045 
March, 281 

Tamponade, cardiac, 1945 Sept 115S 
Tannic add In bums, 1943 Sept, 1232 
123? 

Tartar emetic In African trypanosomiasis, 
M3 May, 843 

Taste, hysteric affections, 1944 May 692 
Teeth, beneficial and harmful effects of 
fluorine on, 1944 Nov., 1428 
nutrition and, 1943 March, S4S 
Twthln,, 1943 Nov 1525 
Temperature, basal graphs of timing of 
ovulation by, 194S Nov., 1425 
tension headache, 1944 March 439 
testa, biopsy, 1944 Sept., 1246 
endocrine disorders of 1944 March, 482 
Physiology, 1944 SepL, 1237 
Testosterone 1944 Sept, 1259 
rilnlcal uses, 1944 Sept, 1257 
to angina pectoria prophylaxis, 1944 
, 29 

to amenorrhea, 1945 Nov, 1382 
to dysmenorrhea, 1943 Jan, 35, Sept, 
1377 1945 Nov, 1413 1414 
to eunuchoidism 1944 March 48J 
to frigidity 1943 Sept, 1383 
to functional uterine bleeding, 1943 
Sept, 1379, 1943 Nov, 1385, 1399 
gynecologic disorder*, 1943 Jan., 33 
“ hypermenorrhta 1944 Sept., 1223 
“ menopause, 1943 Jan., 40 1945 
Nov., 1407 1423 
“* menorrhagia 1943 Jan., 38 
, menstrual disorder*, 1045 Jan., 265 
l Pituitary dwarfism, 1944 March, 476 
™ premenstrual breast pain and secre- 
tion 1043 Sept, 1382 
m nephrosis, 1945 March, 436 
tn crapy advance* In 1045 March 
436 

Te5U * functional of liver 1045 July 973 
Pregnancy, 104S Nov., 1553 
icianus, convulsions of, 1045 July 889 
gJmrc in 1045 Match 423 
immunization, 1045 Sept, 1244 
f rtany 1044 March 471 
m Infant* and children convulsions of, 
1Sf 4S July, 890 

Parathyroid, prevention 1945 March 
402 434 


Theelin, 1944 Sept., 1254 
to stimulate ovulation, 1944 Sept , 1226 
Theclol, 1944 Sept, 1255 
Theobromine in angina pectoris prophy 
laxis, 1944 Jan ? 27 
in coronary thrombosis, 1944 Jan., 7 
Theophylline and mersalyl orally In con 
gestlve heart failure, diuretic efficacy, 
1944 July, 911 

In angina pectoris prophylaxis, 1944 
Jan, 27 

Thiamine deficiency, 1043 March, 409 
central nervous system manifestations, 
1943 March 431 
early, 1943 March, 495 
laboratory diagnosis, 1943 March, 
504 

dosages, 1945 Sept, 1302 
enzyme relationships, 1943 March, 280 
In arthralgia of vitamin B deficiency, 
1943 Sept 1319 

in deficiency diseases, 1943 March, 274 
in fadal pain 1945 Jon., 77 
in foods, 1943 March, 411 
In pregnancy, 1943 March, 540 
In radiation sickness, 1943 March, 
577 

requirement*, 1943 March, 292, 412 
Thlouraril, clinical development and ap- 
plication, 1945 March, 303 306 
in thyrotoxicosis, 1944 Sept, 1043 
Nov., 1362 1945 March, 302 433 
toxidty, 1945 March, 307 
Thomas pessary 1943 Jan., 109 111 
Thoracentesis, 1045 March, 503 
in congestive heart failure 1044 March, 
385 

Thoradc disease, nonsurgkal emergendes, 
1045 July, 837 

Thoracoplasty In tuberculosis 1045 
March 449 

Three-day fever 1043 May, 808 
Throat diseases of chronic, 1044 March, 
330 

new treatments, 1044 Nov„ 1328 
sulfonamides in, 1044 July 797 
local use 1044 July SOO 
sore, sulfathkxole by insufflation In 
1044 Nov, 1331 
treatment, 1044 Sept, 1114 
Thrombin, uses of 1945 Sept., 1086 
Thrombo -angiitis obliterans bcherolc ul 
cm in tyrothrldn for 1044 July 
851 854 

physical medicine in 1043 July 951 
1945 May 791 

Thrombocytopenic purpura 1944 Jam, 

essential 1944 Jan„ 163 
symptomatic, 1944 Jnn., 179 
Thrombophlebitis, puerperal 1945 Nov., 
1492 
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Thrombosis, 1943 Nov , 1S4S 
arterial, peripheral, 1943 Nov , 1546 
cerebral, 1943 Nov , 1554 
w children, 1945 July, 894 
coronary See Coronary thrombosis 
electrocardiogram in, 1945 May, 
598 

pain of, differential diagnosis, 1945 
March, 513 

qumidme m, 1945 Jan , 227 
restriction of activity in, and extent 
of myocardial infarction, 1945 
March, 405 

mesenteric, 1943 Nov, 1552, 1944 
May, 730 

of abdominal aorta, 1944 May, 733, 739 
of portal vein, 1944 May, 733 
prevention, dicoumarol in, 1945 July, 
929 

hepann in, 1945 July, 933 
pulmonary, 1943 Nov , 1550 
venous, hepann m, 1945 March, 431 
peripheral, 1943 Nov , 1548 
Thrush, 1945 March, 323, 328 
Thymectomy for myasthenia gravis, 
1945 Jan, 136 

Thymus, emergencies associated with, 
1945 July, 860 

Thyroid deficiency, arthralgia due to, 
1945 Sept , 1271 

desiccated, in hypothyroidism, 1944 
March, 464 

extract, effects on electrocardiogram, 
1945 May, 611 

in familial penodic paralysis, 1945 
March, 422 

whole, 1944 Sept , 1269 
gland, diseases of, chronic, 1944 March, 
467 

in soldiers overseas, 1944 Nov, 
1527 

disturbances, real versus supposed, 
1945 July, 1012 
hormone, 1944 Sept , 1238 
therapy m amenorrhea, 1945 Nov, 
1382 

in Graves’ disease with severe exoph- 
thalmos, 1944 March, 493 
in gynecologic disorders, 1943 Jan , 
10, 34, 38 

m menopause, 1945 Nov , 1423 
Thyrotoxicosis, postoperative, 1944 
March, 469 

thiouraal in, 1944 Sept , 1043, Nov , 
1362, 1945 March, 302, 433 
Thrrotropic hormone, relation of exoph- 
thalmos to, 1944 March, 487 
Thyroxin, 1944 Sept , 126S, 1269 
in hypoth\ roidistn, 1944 March, 469 
Tibia, lower end, ndging of, 1943 July, 
1134 

Tibial ncrxc injuries, 1945 Jan , 22 


28 AND 29 (1943-1945) 

Tick fever See Rocky Mountain spotted 
fever 

African, 1943 May, 734 
vaccine, in prevention of Rocky Moun- 
tain spotted fever, 1944 May, 775 
Tinea, 1945 March, 323 
Tinnitus, 1944 Nov , 1327 
Tissue extracts in angina pectoris prophy- 
laxis, 1944 Jan, 28 
Toad-shin, 1943 March, 356 
Tobacco, recurrent peptic ulcer and, 1945 
Sept, 1169 

use of, in peptic ulcer, 1944 March, 412 
Toenails, ingrowing, 1943 July, 1143 
Tongue lesions See Glossitis 
Tonometry, 1944 May, 744 
Tonsillar hemorrhage, postoperative, 
treatment, 1944 Sept ,1118 
Tonsillectomy, diphtheria and, 1943 May, 
655 

m adenoid bronchosinusitis, 1944 Sept , 
1095 

indications for, 1944 Nov , 1332 
Tonsillitis, acute, sulfonamides in, 1944 
July, 799, 887 
bismuth in, 1944 Nov , 1332 
chrome, 1944 March, 332 
relation to systemic diseases, 1944 
March, 333 

gonadal factors, 1944 Nov , 1331 
m infants, 1943 Nov , 1525 
Tonsils, pharyngeal, hypertrophy of, gon- 
adal factors, 1944 Nov , 1330 
Topical applications, dermatologic, 1945 
Sept , 1096 

Torticollis, spasmodic, treatment, 1944 
March, 449 

Torula infection, 1944 July, 950 
Torulosis, 1945 March, 335 
Toxemia of burns, 1943 Sept , 1236 
of pregnancy, 1943 Nov, 1596, 1945 
July, 848, Nov , 1435 
preeclamptic, 1945 July, 850 
prevention, 1943 Nov , 1597 
treatment, 1943 Nov , 1598 
Trachea, diseases of, chrome, pitfalls in 
diagnosis and treatment, 1944 March, 
322 

tuberculosis of wall, without pulmonan 
involvement, 1944 March, 322 
tumor, probably syphilitic, laryngeal 
paralysis due to, 1944 March, 327 
Tracheitis, atrophic, 1944 March, 326 
chrome membranous, 1944 March, 32o 
with moss-agate sputum, 1944 
March, 324 

Tracheo-esophageal fistula, 1944 July, 
1001 _ , 
Trachoma, sulfamcrazine m, 1944 July, 
792 

Tractotomy, medullary, for facial pain, 
1945 Jan , 84 
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Transference in psychotherapy, 1944 
May 550 

Transfusions blood in anemia 1944 
March, 3S0 

in bronchiolitis, acute, in infants, 
1944 SepL, 1104 

in erythroblastosis foetnEs 1944 Jan., 
251 263 

in gastrointestinal hemorrhage 1943 
Nov., 1579 

in hemolytic anemia, 1945 May, 703 
in hemorrhage 1943 Nov 1544 
of pregnancy and labor 1943 No\ 
1611 

in leukemia 1944 Nov 1384 1385 
in pemidous anemia, 1945 Jan 245 
in pregnancy, 1944 Jan., 250 264 
In puerperal sepsis 1943 Nov., 1612 
In subacute leukemia, 1944 Jan 190 
in thrombocytopenic purpura 1944 
Jan., 158 

in undulant fever, 1943 Jan. 267 
indications 1943 Jan., 164 1945 

Sept, 1075 

new developments 1945 Sept., 1076 
reactions, 1945 Sept, 1088 
prevention 1944 Jan 250 263 
repeated, testing for Rh factor In 
1944 Jan., 250 

Rh factor tn 1P44 Jan 236 250 
256 March 379 1945 Sept n 1076 
of immune blood, 1943 Jan., 157 
plasma 1943 March 310 
Transverse processes, fractures, 1943 
M 1079 

Traumatic neuroses 1944 May 663 
Treatment specific methods symposium 
on, 1943 Sept, 1201 1944 Sept., 1029 
Tremor neurasthenic, 1944 May 676 
simulated 1944 May 702 
Trench foot 1943 July 1148 

hypothermia In, 1943 July 1173 
trends, modern in Internal medicine 
w M»y 563 

JndiinraU. electrocardiogram in 1045 
607 

cdchlorethylene in facial pain 1945 
Jan. 77 

Trichomona, vajinitb 194} Jan. 4 45 
Nov. 1357 

^ncnophytln test for dermatophytosis 
-J»M March 325 
"WJophytoaij, 194S March 323 

In epilepsy 1945 Sept. 1122, 

Trigeminal neuralgia 1945 Jan. 73 
■typical, 1945 Jan. 85 
■ymptomatlc 1945 Jan 75 

tones In trigeminal neuralgia, 
T ?4 

^nitij, chronic granular 1945 Sept., 


Trihydrox} estrin, 1944 Sept., 1255 
TrSmncr’s technic for Hoffmann sign, 
1945 Jan., 54 

Tropic#! diseases of concern to the home 
front 1943 Nov., 1476 
postwar aspects 1945 July, 897 
symposium on 1943 May, 601 
Trypanosoma congolense, 1943 May, 843 
cnud 1943 May 824 
gambiensc, 1943 May, 835 
rhodesiense, 1943 May, 836 
Trypa oosomiasis African 1943 May, 835, 
Nov, 1491 

American 1943 May, 822 Nos., 1492 
Brazilian, 1943 May, 822 
postwar problem of, 1945 July, 906 
Tryparsamlde In African trypan osomiasij 
1943 May, 845 

Tsutsupunushi disease, 1944 Nov., 1464 
Tuamloe sulfate , 1945 March, 420 
Tubal patency, Rubin test, 1943 Jan., 9 
61 

Tuberculosis, chemotherapy 1945 March 
445 July, 918 

dlasone in 1945 March 447, 448, July 
921 

csopbagotrncheobronchlal fistula due to 
1944 July 1004 

of bones and Joints, physical therap> in 
1943 July 915 
of kidney, 1944 SepL, 1185 
of tracheal wail without pulmonary in 
volvemenL, 1944 March 322 
of vulva, 1945 No v„ 1369 
physical medicine in 1945 May 792 
pregnancy and, 1945 Nov., 1454 
proflfin in, 1945 March 447 448 July, 
919 

pronfizole In 1945 July 921 
pulmonary asymptomatic case, manage 
ment, 1945 March 550 
diabetes meflitus and, association of, 
1944 March 493 
hemoptysis in 1945 July, 837 
modern methods of finding 1945 
March 544 

penicillin fall ore in 1945 Mav 587 
pleural effusions of, 1945 March, 507 
511 

surgical treatment 1945 March 449 
treatment, recent advances 1945 
March, 445 

streptomycin In 1945 July 922 
Tuberculous arthritis, 1943 Sept., 1326 
Infections sulfameradne in 1943 No 
1456 

meningitis 1945 Sept., 1267 
Tularemia pleural effusion In, 1945 
March, 508 

Tumors, fadal pain due to 1945 Jan., 
91 

of brain In children 1945 Jul} , 892 
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Tumors of rectum, rectosigmoid and colon, 
errors m diagnosis, 1944 Jan , 278 
Tympanic membrane, perforations, 1944 
March, 334 

Typhoid fever, immunization, 1945 Sept , 
1245 

vaccine therapy in rheumatoid arthritis, 
1943 July, 1125 

Typhoid-dysentery infections in infants 
and children, 1944 Sfept , 1190 
Typhus exanthematicus, 1943 May, 775 
fever, 1943 May, 775 
endemic or murme, 1943 May, 775, 
784, 787 

epidemic, 1943 May, 775, 779, 782 
louse-borne, postwar problem of, 
1945 July, 900 
scrub or mite, 1944 Nov , 1464 
Tyrothncin m ulcers of extremities due to 
peripheral vascular disease, 1944 July, 
849 

Ulcer, duodenal See Duodenal ulcer and 
Peptic ulcer 

gastric See Stomach ulcer and Peptic 
ulcer 

Hunner’s, 1945 Sept , 1205 
ischemic, tyrothncin m, 1944 July, 851, 
854, 855 

of extremities due to penpheral vascular 
disease, tyrothncin in, 1944 July, 849 
peptic See Peptic ulcer 
shin, sulfathiazole in, topically, 1944 
July, 847 

venous stasis, tyrothricm in, 1944 July, 
850, 853 

Ulnar nerve mjunes, 1945 Jan , 15 
Ulnar-median nerve mjunes, 1945 Jan., 
18 

Ultraviolet irradiation, continuous disin- 
fection of air by, 1944 Nov , 1306 
in nchets, 1943 March, 366 
Undecylenate-undecylenic acid ointment 
in dermatophytosis, 1945 March, 326 
Undulant fever See Brucellosis 
Unna’s boot, 1943 July, 958 
Urea as diuretic, 1944 Sept , 1181 

in congestive heart failure, 1944 
March, 385 

blood, in liver disease, 1945 July, 980 
Uremia, convulsions of, 1945 July, 891 
Urethra, caruncle, 1945 July, 1007 
diverticulum, 1945 Julv, 1008 
female, certain conditions of, 1945 July, 
1005 

foreign body in, acute retention due to, 
1943 Nov, 1566 

mucosa, prolapse of, 1945 July, 1007 
stneture, acute retention due to, 1943 
Nov , 1563 

Urethral catheters, 1943 Nov , 1563, 1564 
smears, 1943 Jan , 90 


28 AND 29 (1943-1945) 

Urethritis, chrome granular, 1945 Sept , 
1207 

gonorrheal, anterior, 1944 March, 512 
posterior, 1944 March, 513 
m female, 1945 July, 1006 
Urginin in heart failure, 1945 March, 529 
Urmalysis in office gynecology, 1943 Jan , 
1 

Urinary hthiasis following sulfonamides, 
1943 Nov, 1570 

tract infections, chemotherapy, 1943 
Sept , 1254 , 1944 July, 825, 834, 
888, 1945 May, 574, 575, Sept , 
1311 

chrome, 1943 Jan , 236 
nontuherculous, treatment, 1945 
May, 571 

sulfonamides m, 1943 Sept, 1254, 
1944 July, 825 
m children, 1944 July, 888 
m women, 1944 July, 834 
nonsurgical emergencies, in children, 
1945 July, 874 

Urine concentration tests in Addison’s dis- 
ease, 1944 Sept , 1244 
in diabetes insipidus, 1944 Sept , 
1244 

in hypertension, 1943 Sept , 1267 
constituents, 1945 Sept ,1321 
laboratory findings, m health and dis- 
ease, 1945 Sept , 1314 
retention, acute, 1943 Nov , 1562 
hysterical, hypnosis in, 1944 May, 648 
tests in endocrinology, 1944 Sept , 1242 
Urobilinogen test of liver function, 1945 
July, 978 

Ufologic symptoms in gynecologic disor- 
ders, 1943 Jan , 13 

Uterine bleeding, functional, hormone 
therapv, 1943 Sept , 1378, 1945 
Jan, 259, 261, 264, 266, Nov, 
1398 

treatment, 1945 Nov , 1384 
Uterus, carcinoma, diagnosis, vaginal 
smear for, 1945 Nov , 1551 
cervix See Cervix uteri 
nonreplaceable, pessaries m, 1943 Jan , 
114 

prolapse, pessaries in, 1943 Jan , 11, 
retrodisplacements, pessaries in, 1945 
Jan , 11, 109 

Vaccination' during pregnancy as P r °Phy _ 
laxis against puerperal infection, 1945 
Nov , 1495 , 

Vaccines in arthropod-borne virus encepn- 
ahtides, prophylaxis, 1943 May, 645 
in bacillary dysenterv , 1943 Sept , 
in brucellosis, 1943 Jan , 265, May, 715, 
1945 March, 358 
m cholera prophylaxis, 1943 May, 
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Vaccines In elephantiasis 1943 May, B6S 
in endemic typhus lever prophylaxis 
1943 May, 783 

In epidemic typhus fever prophylsxa 
m3 May, 733 

In lymphogranuloma venereum, 1945 
May, 683 

in plague prophylaxis, m3 May, 763 
in Rocky Mountain spotted fever pro 
phyfcudi 1943 May, 7 32, 1944 May, 

776 

in von Economo's encephalitis, 1943 
May MS 

Vagin* diseases, as cause of leukorrhea, 

1943 Jftn„ 45 

normal, biology of, 1945 Nov., 1354 
Vaginal bleeding 1943 Jan., 6 

excessive, in young girl 1943 Jan., 20 
smears, 1944 Sept., 1245 
for ovarian function and uterine 
cancer, 1945 Nov., 1548 
Vaginismus, 1945 Nov., 1372 
Vaginitis, 1945 Nov., 1356 
atrophic, 1945 Nov., 1356 
bacterial, various types 1943 Jan, 46 
due to hyperestrogenism 1943 Jan. 

48 

fusospirochetal, 1945 Nov , 1361 
gonorrheal, 1943 Jam 5 46 
In infants, 1943 Nov., 1527 
sulfonamides In 1944 July 834 
monilia, 1943 Jan., 5 46, 1945 Nov. 
1360 

nuns perifvc, 1943 Jan., 5, 46, 1945 
Nov., 1355 I 

puerperal 1945 Nov., 1485 ' 

senile 1943 Jan 40 49 
treatment, advances In 1945 Nov., 1354 
trichomonas. 1943 Jan n 4 45 1945 
Nov,, 1357 

Valvular disease, rheumatic, chronic, 1943 
Sept, 1282 

\ an den Bergh test, 1945 July 975 
\aponeirin in bronchial asthma, 1944 
March J46 3SO 

Vapors, gemlddal disinfection oi air with, 
1944 Nov., 1309 
Variola See Smaller 
Vascular conditions, emotions in, 1944 
May £72 

diseases, peripheral, ulcers of extremities 
due to tyrothridn In 1944 July 
849 

physical medidne In 1943 July, 951 
emergencies, 1943 Nov., 1542 
extracardiac, 1943 Nov., 1540 
occlusion, 1943 Nov„ 1545 
mesenteric, 1943 Nov., 1552 
miscellaneous, 1943 Nov, 1552 
physiology, recent advances, thtrapeu 
Uc Implications, 1943 Sept, 1397 
Vasospasm 1943 Nov., 1546 


Venous compression, Intermittent, in per 
Jpberal vascular disease, 1943 July* 

981, Sept, 1402 

insufficiency, prevention of edema, 

1943 July, 958 

stasis ulcer, tyrothridn in, 1944 July, 

850, 853 

thrombosis, deep, peripheral, 1943 
Nov., 1548 

Ventricular failure, left, acute, 1943 Nov., 
1535 

verm right, 1943 Jan , 121, 135 
gradient, 1945 March 464 
tachycardia, praoxysmal 1945 Sept- t 
1156 

Veritol, 1945 March, 420 
senilis, 1944 July, 969 
Vertebral bodies, fractures, 1943 July* 
1080 

Vesania, 1945 Jin., 147 

Vibration test for sensory disturbance* 

1944 July, 938 

Vibrio comma 1943 May, 766 
Vincent’s Infection, nutrition and, 1943 1 

March, 550 

of vagina, 1945 Nov., 1361 
of vulva, 1945 Nov., 1570 
vitamin therapy, 1944 Nov , 1332 
Vlororm in amebiasis, 1943 May, 691 
Viosterol In rickets, 1943 March 368 
mlfamertmhe in, 1943 Nov., 1456 
Virus pneumonia 1943 Sept., 1293 
Vision, hysteric affections, 1944 May, 
691 

neurasthenic affections, 1944 May 676 
Visual disturbances, simulated 1944 July, 
938 

Vitamin A, 1943 March 349 

deficiency 1943 March 349 355 
diet In, 1945 May, 803 
eariy, 2943 March 495 
laboratory diagnosis, 1943 March, 
503 

pathology, 1943 March 512 
wound healing and 1943 March, 
564 

dosages, 1945 Sept, 1301 
in pregnancy 1943 March, 539 
requirements, 1P43 March, 291 352 
Vitamin B See also Tkiamlne, Nicotinic 
odd and Riboflavin 
deficiency arthralgia In 1943 SepL, 
1317 

diet in, 1945 May, 803 
electrocardiograms in, 1945 May 
603 

dosages, 1945 Sept 1302 
Vitamin C. See also Ascorbic add 

in bronchial asthma 1945 March 460 
Vitamin T>, 1943 March 362 
deficiency See Ridels 


in pregnancy 1943 March 541 


/■ 
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Vitamin D in rheumatoid arthritis, 1944 
March, 314 

in rickets, 1943 March, 566 
massive doses, in prevention of para- 
thyroid tetany, 1945 March, 434 

Vitamin Dj, 1944 Sept , 1265 

Vitamin K, 1943 March, 371 
deficiency, 1943 March, 371 
early ,1943 March, 495 
pathology, 1943 March, 517 
in acute cholecystitis, 1943 Nov , 
1586 

in hemorrhagic disease of newborn, 
1943 March, 37 7 
laboratory tests, 1943 March, 372 
massive doses, with dicoumarol, 1945 
March, 430 

preparations, dosages, and administra- 
tion, 1943 March, 375 
preoperative use, 1943 March, 377 
relation to prothrombin, 1943 March, 
372 

Vitamin therapy, general rules, 1943 
March, 579 

m cirrhosis of liver, 1945 March, 279 
in deafness, 1944 Nov , 1325 
m deficiency diseases, 1943 March, 
274, 533 

early cases, 1943 March, 496 
in eye lesions, 1943 March, 558 
m gastrointestinal hemorrhage, 1943 
Nov, 1583 

in irritable stomach, 1943 Sept , 1392 
in pernicious anemia, 1945 Jan , 244 
in various conditions, 1943 March, 
577 

m Vincent’s infection, 1944 Nov , 
1332 

Vitamin “U” in special convalescent ulcer 
diet, 1945 May, 709 

Vitamins, concentrates, 1943 March, 533 
deficiencies, causes, 1945 Sept , 1295 
diagnosis, 1945 Sept , 1296 
early, 1943 March, 485 
evidences of, 1943 Sept , 1365 
laboratory tests, 1943 March, 501 
mixed nature of, 1943 March, 274 
pathology, 1943 March, 509 
role of gastrointestinal tract in condi- 
tioning, 1943 March, 519 
treatment, 1945 Sept , 1301 
enzvmc relationships, 1943 March, 280 
in dermatology, 1945 Sept , 1109 
in infant feeding, 1943 Sept , 1359, 1363 
in pregnancy , 1943 March, 539 
m present dav treatment, 1945 Sept , 
1294 

in \anous conditions, 1943 March, 577 
massne doses, 1943 March, 534 
in deficiency diseases, l°45 March, 
274, 572 

s> nthctic, 1943 March, 533 


28 and 29 ( 1943 - 1945 ) 

Voice test of hearing, 1944 Nov , 1325 
Volkmann’s ischemic myositis, physical 
therapy in, 1943 July, 917 
Vomiting, deficiency state due to, 1943 
March, 523 

of pregnancy, 1945 Nov , 1436, 1444 
pernicious, of pregnancy, 1945 July, 848 
Von Economo’s type of encephalitis, 1943 
May, 646, Nov , 1507 
Vulva, diseases of, 1945 Nov, 1365 
Vulvitis, puerperal, 1945 Nov , 1485 
Vulvovaginitis, gonococcal, 1943 Jan , 67 , 
1945 Nov , 1362 
sulfonamides in, 1944 July, 834 

War neuroses, 1945 May, 729 
theaters, psychiatric disturbances in, 
1945 May, 729 

Warm dressings, sterile, in peripheral vas- 
cular disease, 1 943 J uly , 951 
Warts, plantar, 1943 July, 1143 
senile, 1944 July, 969 
Wasserhelle cell, 1945 March, 400 
Water requirement in kidney disease, 1944 
Sept-, 1176 

Waterhouse-Friderichsen disease, 1943 
Nov, 1624 

Weight, normal, for boys, girls, nien and 
women, 1943 March, 327 
Wed-Febx reaction in Rocky Mountain 
spotted fever, 1943 May, 730 
m typhus fever, 1943 May, 781 
WerlhoFs disease, 1944 Jan , 163 
Wernicke’s disease, 1943 March, 415, 514 
West Nile fever, 1943 Nov , 1516 
Western equine type of encephalitis, 1943 
May, 633 . 

Wet dressings, continuous, in peripheral 
vascular disease, 1943 July, 951 
in acute dermatitis, 1945 July, 
834 

in -skin disease, 1945 Sept , 1096 
White blood count, peripheral, interpreta- 
tion of, 1944 July, 920 
Whoopmg cough, 1943 Nov , 1529 
immunization, 1945 Sept , 1242 
Winterbottom’s sign, 1943 May, 839 
Wound healing, nutrition and, w 
March, 561 .. 

Wounds, self-inflicted, suspected, 1944 
July, 939 _ , 

sulfonamides in, topically, 1944 July, 
847 

Wnght-Gierosa stain for malarial para- 
site, 1944 Nov , 1459 
Wrist clonus m pyramidal tract lesions, 
1945 Jan, 57 

Wuchcrena bancrofti, 1943 May, 8 dz 

Xanthine diuretics m congestive heart 
fafiure, 1944 March, 385 
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\enodhgnosls In American trypanosoml laws M3 Nov„ H 95 
iris, 1943 Mi) 629 Yeast brewers', dosaccs 1945 SepL, IJOJ 

Xerophthalmia, 1943 March, 357 'Vellow fever, 1943 Nov., 1487 

i Ray Set Rcrnlgen postwar problem of, 1<>4S July, 898 

treatment of conductive deafness due 
to lymphoid hyperplasia of naso- 
pharynx 1945 Sept., 1251 Zinc, as nutrient, 1Q43 March, 284 





